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Leonardo 4 Children Academy  

 

 

 

 

Authors of the example 

School: 32nd Primary School of Piraeus 
Teachers: Chrysoula Georgakopoulou 
 

 

Title 

Small heroes, big mission: Saving the oceans with technology 

 

Target participants 

 
Children aged 6-12: 
 

 

Discipline  

 
Disciplines involved: Science, Art, Environmental Studies, Technology 

Expected role of Art & Science: The expected role of art and science in this comprehensive program is 
to synergize and complement each other in addressing environmental challenges. Science provides the 
foundation for understanding the mechanisms of pollution, renewable energy systems, and water 
treatment technologies, enabling the development of innovative solutions like the beach robot, robot 
ship, solar lighthouse, desalination plant, and robotic fish. Meanwhile, art enhances the program by 
fostering creativity, empathy, and communication, as seen in the students' creation of a model landscape 
from recyclable materials. Artistic expression inspires connection to the environment, conveying its 
beauty, significance, and the urgency of conservation efforts. 
 
 

 

Link with Climate and/or Equality topic 

This project is closely linked with climate action by addressing various environmental challenges 
associated with climate change. By focusing on marine and terrestrial pollution, promoting sustainability, 
and harnessing renewable energy sources, the project contributes to mitigating climate change impacts. 
Specifically, initiatives such as the beach robot and robot ship target plastic pollution, which not only 
degrades ecosystems but also contributes to greenhouse gas emissions through the production and 
disposal of plastics. The robotic solar lighthouse demonstrates the use of renewable energy to reduce 
reliance on fossil fuels, thereby decreasing carbon emissions. Additionally, the desalination plant 
addresses water scarcity exacerbated by climate change-induced droughts, while the recycling unit and 
robotic fish support overall ecosystem health and resilience. Furthermore, the engagement of students in 
creating a model from recyclable materials promotes awareness and action on sustainable practices, 
reinforcing the project's commitment to climate-conscious behavior. Overall, this project aligns with 
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climate action by addressing environmental issues and promoting sustainable solutions that contribute to 
climate resilience and mitigation efforts. 

 

Teaching resources 

Information: https://stem.edu.gr/, https://makecode.microbit.org/  
,https://oceanliteracy.unesco.org/threats-to-the-ocean/ 

Introduction to gigo microbit 
https://drive.google.com/file/d/1IRRuBZsPc44gAeLFrzM7X3eaGvrD0BfV/view?usp=sharing 
 
keyestudio-sensor light-pump water-sensor water level 
Primary - High School Measurements and Automation Package 
 
Robotic arm 
https://drive.google.com/file/d/1dtdwYfZMRtiY2MH7nGThOOA9PXlFPPOx/view?usp=sharing  
 
Robotic car 
 https://drive.google.com/file/d/1ezq_UuONrxrogV0NJIGkjSxP-LsNO7H1/view?usp=sharing 

 
 Robotic ship 
 https://youtu.be/LGCw90xPaWw?si=Ex8D9VzckEUct3eg 

 
Robotic fish 
https://www.youtube.com/watch?v=47gEsi_iyRA&ab_channel=%E7%94%B7%E3%82%AD%E3%83%83
%E3%82%BAMechanic 

 
keyestudio 
https://drive.google.com/drive/folders/1g20-GeTK6sLiHT5MTZdn9gXI8o2j86PG?usp=sharing 

 
wedo2 -scratch 
https://drive.google.com/file/d/11Mgzu2s89-W212qF9Wlqx7MAtSx1k14b/view?usp=sharing 

 

Material: wedo2, microbit, gigo microbit, sensors 

Tools: scratch, makecode 
 
 

 

Time required 

Preparation:10 hours 
Execution: : six weeks (2 hours per week) 
 
 

 

Description of the activity 

1. Introduction to Environmental Challenges: 

https://stem.edu.gr/
https://makecode.microbit.org/
https://oceanliteracy.unesco.org/threats-to-the-ocean/
https://drive.google.com/file/d/1IRRuBZsPc44gAeLFrzM7X3eaGvrD0BfV/view?usp=sharing
https://www.why.gr/%CE%BA%CE%B1%CF%84%CE%B1%CF%83%CF%84%CE%B7%CE%BC%CE%B1/ekpaideutika-paketa/stem/stem-%cf%80%cf%81%cf%89%cf%84%ce%bf%ce%b2%ce%ac%ce%b8%ce%bc%ce%b9%ce%b1%cf%82-%ce%b5%ce%ba%cf%80%ce%b1%ce%af%ce%b4%ce%b5%cf%85%cf%83%ce%b7%cf%82/%cf%80%ce%b1%ce%ba%ce%ad%cf%84%ce%bf-%ce%bc%ce%b5%cf%84%cf%81%ce%ae%cf%83%ce%b5%cf%89%ce%bd-%ce%ba%ce%b1%ce%b9-%ce%b1%cf%85%cf%84%ce%bf%ce%bc%ce%b1%cf%84%ce%b9%cf%83%ce%bc%cf%8e%ce%bd-%ce%b4%ce%b7/
https://drive.google.com/file/d/1dtdwYfZMRtiY2MH7nGThOOA9PXlFPPOx/view?usp=sharing
https://youtu.be/LGCw90xPaWw?si=Ex8D9VzckEUct3eg
https://www.youtube.com/watch?v=47gEsi_iyRA&ab_channel=%E7%94%B7%E3%82%AD%E3%83%83%E3%82%BAMechanic
https://www.youtube.com/watch?v=47gEsi_iyRA&ab_channel=%E7%94%B7%E3%82%AD%E3%83%83%E3%82%BAMechanic
https://drive.google.com/file/d/11Mgzu2s89-W212qF9Wlqx7MAtSx1k14b/view?usp=sharing
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Begin by introducing students to the environmental challenges of marine and terrestrial pollution, 
emphasizing the importance of sustainability and renewable energy in addressing these issues. 
https://oceanliteracy.unesco.org/threats-to-the-ocean/ 
 

2. Brainstorming and Planning: 
Encourage students to brainstorm ideas for addressing environmental challenges using technology. 
Guide them in selecting specific projects to focus on, such as a beach-cleaning robot, a robot ship for 
collecting plastic waste, a solar-powered lighthouse, a desalination plant, a recycling unit, and a robotic 
fish for monitoring illegal fishing. 
. 

3. Technology Exploration: 
Familiarize students with the technology tools they will be using, including LEGO WeDo 2, micro:bit, and 
GIGO micro:bit kits. Provide instruction on how to use these tools for robotics and programming. 
Introduction to microbit gigo,keyestudio water level, pump water, sensor light  and makecode 
Introduction to Gigo microbit 
https://drive.google.com/file/d/1IRRuBZsPc44gAeLFrzM7X3eaGvrD0BfV/view?usp=sharing (use deeply 
to translate the pdf file to your language) 
Scratch and wedo2 
https://drive.google.com/file/d/11Mgzu2s89-W212qF9Wlqx7MAtSx1k14b/view?usp=sharing 
makecode 
https://makecode.microbit.org/ 
keyestudio 
Primary - High School Measurements and Automation Package 
 

4. Design and Prototyping: 
a. Group Division: Divide students into small groups, ensuring that each group is small enough to 
facilitate collaboration and communication, yet large enough to allow for diverse perspectives and 
contributions. 
b. Project Assignment: Assign each group(5) a specific project related to addressing 
environmental challenges using technology. Projects can include building a beach-cleaning robot, a 
robot ship for collecting plastic waste, a solar-powered lighthouse, a desalination plant, a recycling 
unit, and a robotic fish for monitoring illegal fishing. 
c. Materials and Resources: Provide the necessary materials and resources for building 
prototypes of the chosen projects. These include LEGO bricks, sensors, motors, micro:bits, GIGO 
Microbit components, and recyclable materials such as cardboard, plastic bottles, and paper. 
d. Guidance and Instructions: Instruct students on how to design and build prototypes of their 
chosen projects. Provide guidance on incorporating specific features such as sensors for detecting 
pollution, actuators for movement. 
 Offer demonstrations, examples, and tutorials to help students understand the concepts and 
techniques involved: 
 

 Robotic arm (from this construction the students were inspired to build a solar 
lighthouse and add a caliper to the robotic car to pick up trash from the beach! The 
students also programmed a second microbit to control the car's movement) 
https://drive.google.com/file/d/1dtdwYfZMRtiY2MH7nGThOOA9PXlFPPOx/view?usp=sh
aring 

 
 Robotic car 

https://drive.google.com/file/d/1ezq_UuONrxrogV0NJIGkjSxP-
LsNO7H1/view?usp=sharing 
 

 Robotic Ship (from this construction the students were inspired to build their own ship 

https://oceanliteracy.unesco.org/threats-to-the-ocean/
https://drive.google.com/file/d/1IRRuBZsPc44gAeLFrzM7X3eaGvrD0BfV/view?usp=sharing
https://www.deepl.com/translator
https://makecode.microbit.org/
https://www.why.gr/%CE%BA%CE%B1%CF%84%CE%B1%CF%83%CF%84%CE%B7%CE%BC%CE%B1/ekpaideutika-paketa/stem/stem-%cf%80%cf%81%cf%89%cf%84%ce%bf%ce%b2%ce%ac%ce%b8%ce%bc%ce%b9%ce%b1%cf%82-%ce%b5%ce%ba%cf%80%ce%b1%ce%af%ce%b4%ce%b5%cf%85%cf%83%ce%b7%cf%82/%cf%80%ce%b1%ce%ba%ce%ad%cf%84%ce%bf-%ce%bc%ce%b5%cf%84%cf%81%ce%ae%cf%83%ce%b5%cf%89%ce%bd-%ce%ba%ce%b1%ce%b9-%ce%b1%cf%85%cf%84%ce%bf%ce%bc%ce%b1%cf%84%ce%b9%cf%83%ce%bc%cf%8e%ce%bd-%ce%b4%ce%b7/
https://drive.google.com/file/d/1dtdwYfZMRtiY2MH7nGThOOA9PXlFPPOx/view?usp=sharing
https://drive.google.com/file/d/1dtdwYfZMRtiY2MH7nGThOOA9PXlFPPOx/view?usp=sharing
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that will collect the plastics from the sea!) 
https://youtu.be/LGCw90xPaWw?si=Ex8D9VzckEUct3eg 

 
 Robotic Fish  

https://www.youtube.com/watch?v=47gEsi_iyRA&ab_channel=%E7%94%B7%E3%82%A
D%E3%83%83%E3%82%BAMechanic 

 
 microbit Keystudio-water level, light sensor, pump (with the provided materials, the 

students constructed the desalination plant ) 
https://drive.google.com/drive/folders/1g20-
GeTK6sLiHT5MTZdn9gXI8o2j86PG?usp=sharing 

 

Advices:  

 Encourage students to think creatively and innovatively in designing their robotic structures. Allow 
for flexibility and experimentation, allowing students to explore different ideas and approaches to 
solving environmental challenges. 

 Foster collaboration and teamwork within each group, encouraging students to work together to 
overcome challenges and solve problems. Facilitate discussions and brainstorming sessions to 
generate ideas and solutions, ensuring that every group member has the opportunity to contribute. 

 

5. Programming and Testing: 
Teach students how to program their prototypes using coding platforms compatible with the technology 
tools they are using, such as Scratch for LEGO WeDo 2 and micro:bit MakeCode for micro:bit. 
Guide students in writing code to control the behavior of their robots, incorporating logic for tasks such 
as navigation, waste collection, and data sensing. 
Encourage students to test their prototypes iteratively, troubleshooting any issues and refining their 
designs based on feedback and testing results. 
 

6. Creating the Mockup: 
Students use recyclable materials to make their model with help of art teacher 

 

7. Reflection and Documentation: 
Lead a reflection session where students discuss their experiences, challenges faced, and lessons learned 
throughout the activity. Encourage students to reflect on the effectiveness of their solutions and 
potential improvements for future iterations. 
Document the projects, including photographs, videos, and written descriptions, to showcase the 
students' achievements and share their work with a wider audience. 
 

8. Celebration and Recognition: 
Celebrate the students' accomplishments and contributions to addressing environmental challenges 
through technology. Recognize their creativity, innovation, and dedication to promoting sustainability 
and renewable energy. 
Encourage students to continue exploring the intersection of technology and environmental stewardship, 
inspiring future generations to make a positive impact on the world. 
 

 

Impact of the activity on the competences of participating students 

 
 

https://youtu.be/LGCw90xPaWw?si=Ex8D9VzckEUct3eg
https://www.youtube.com/watch?v=47gEsi_iyRA&ab_channel=%E7%94%B7%E3%82%AD%E3%83%83%E3%82%BAMechanic
https://www.youtube.com/watch?v=47gEsi_iyRA&ab_channel=%E7%94%B7%E3%82%AD%E3%83%83%E3%82%BAMechanic
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Competence Description of the expected impact Expected impact 
(high-medium-low) 

Knowledge: Students gain knowledge about 
environmental challenges such as marine 
and terrestrial pollution, as well as 
solutions related to sustainability and 
renewable energy technologies. They also 
acquire technical knowledge about 
robotics, programming, sensor technology, 
and water treatment processes. 

high 

Art & Science skills: Through the integration of art and science, 
students develop interdisciplinary skills. 
They learn to apply scientific principles to 
address environmental issues creatively, 
incorporating artistic expression into their 
solutions. This fosters a holistic approach 
to problem-solving that combines scientific 
inquiry with creative thinking. 

high 

Social skills: Collaborative teamwork is a central aspect 
of the activity, allowing students to 
develop social skills such as 
communication, cooperation, and 
leadership. Working in groups fosters peer 
interaction, mutual support, and the 
sharing of ideas, promoting a sense of 
belonging and collective responsibility 
towards addressing environmental 
challenges. 

high 

Emotional skills: Engaging in hands-on projects that aim to 
make a positive impact on the environment 
can foster emotional skills such as 
empathy, compassion, and resilience. 
Students develop a deeper connection to 
environmental issues and gain satisfaction 
from contributing to meaningful solutions, 
enhancing their emotional well-being and 
sense of purpose. 

high 

Communication skills: Presenting their projects at demonstrations 
and reflecting on their experiences 
encourage students to develop effective 
communication skills. They learn to 
articulate their ideas clearly, explain 
complex concepts in accessible language, 
and engage with diverse audiences. 

high 

Attitudes: Participation in the activity cultivates 
positive attitudes towards environmental 

high 
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sustainability, innovation, and community 
engagement. Students develop a sense of 
responsibility towards protecting the 
environment, a willingness to explore 
creative solutions to complex problems, 
and an appreciation for the role of 
technology in addressing global challenges. 

 

 

Conclusions and recommendations for future application 

 
In conclusion, the comprehensive program utilizing LEGO WeDo 2, micro:bit, and GIGO micro:bit has 
demonstrated its effectiveness in engaging students and fostering interdisciplinary learning in the 
context of addressing environmental challenges. The integration of art and science skills, alongside the 
development of social, emotional, and communication competences, highlights the program's holistic 
approach to education. To further enhance its impact, future applications should focus on expanding 
outreach to a wider audience, fostering long-term sustainability through community partnerships, and 
continuously iterating on project designs based on feedback and evaluation. By incorporating inclusivity, 
diversity, and accessibility principles, future iterations of the program can ensure that all students have 
the opportunity to participate and contribute meaningfully to environmental conservation efforts. 
 

 
 

Audio-visual material 

 
https://youtu.be/ETQJ7vcXSYg?si=3iEBYGe9wj1Y8jVv 
 
https://youtu.be/Y0RdT6jaEYs 

 

Programs  

https://drive.google.com/drive/folders/1xa1ZTmge1lSTQMdJTbCgkihJ1gQfQtMf?usp=sharing 
 
 
 
 

https://youtu.be/ETQJ7vcXSYg?si=3iEBYGe9wj1Y8jVv
https://youtu.be/Y0RdT6jaEYs
https://drive.google.com/drive/folders/1xa1ZTmge1lSTQMdJTbCgkihJ1gQfQtMf?usp=sharing
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