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. iEcoSTEAM
The EcCoOSTEAM Development Project

The EcoSTEAM Development is an Erasmus + funded project aiming to enhance the understanding of
methods and pedagogies surrounding STEAM Education and how those effectively support the development of learning
activities and projects that raise the environmental awareness and consciousness of secondary school students,
specifically in the field of environmental sustainability and the mitigation of climate change implications. It strives to
increase interest in scientific topics among young people while contributing to various innovative educational
initiatives, further establishing students’ scientific citizenship and future employability in STEAM fields within the EU.

Moreover, ECOSTEAM aims to strengthen STEAM education networks within Europe, connecting experts
from four different regions within the continent and beyond (Cyprus, Lithuania, North Macedonia and Turkey). The
strengthened collaboration will be utilised to carry out future STEAM activity pilots, further analysing their
impact on student performance, scientific citizenship and sophisticated consumption. Ultimately the project
pursues to build a clearer understanding of the effects of STEAM Education incorporating elements of environmental
agency. The pilot schemes will inform the existing momentum of joined efforts focusing on tackling related global
educational,social,andenvironmentalissuesandtheneedforenvironmentallyandscientificallysophisticatedfuturecitizens.

R Co-funded by Funded by the European Union. Views and opinions expressed are however those of the author(s)
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Introduction to the e-Guide

What is STEAM Education & Learning?

The EcoSTEAM e-Guide is a groundbreaking resource designed to empower educators and learners
with the tools, strategies, and insights necessary to integrate ecological literacy and STEAM (Science, Tech-
nology, Engineering, Arts, and Mathematics) education into meaningful, hands-on learning experiences. As
the global community faces unprecedented environmental challenges such as climate change, biodiversity
loss, and resource depletion, the need for innovative approaches to education has never been more critical.
EcoSTEAM education bridges the gap between academic disciplines and ecological awareness, fostering a
new generation of learners equipped to address real-world sustainability challenges with creativity, critical
thinking, and collaboration.

This e-Guide provides a comprehensive framework for embedding ECOSTEAM principles into the ed-
ucational process, offering both theoretical foundations and practical tools for implementation. It draws on
best practices, insights from pilot projects in diverse educational contexts, and the collective expertise of
educators across multiple disciplines and countries. With an emphasis on inquiry-based and project-based
learning, the ECOSTEAM approach seeks to break down traditional silos in education, promoting interdisci-
plinary problem-solving and fostering a deeper connection between learners and the environment.

The e-Guide is structured to serve as both an educational manual and an inspiration for schools, teach-
ers, and educators worldwide. Chapter 1 establishes the foundational principles of STEAM and EcoSTEAM,
providing a robust theoretical framework that underscores the importance of ecological literacy in 21st-cen-
tury education. Chapter 2 translates these principles into actionable methodologies, presenting practical
examples and detailed instructions for integrating ECOSTEAM activities into classrooms and outdoor settings.
Chapter 3 explores the potential of collaboration and community partnerships, emphasizing the importance
of local engagement and interdisciplinary teamwork to amplify the impact of ECOSTEAM education. Finally,
Chapter 4 introduces the concept of an ECOSTEAM Ambassador Program, a leadership initiative designed to
empower students as change agents in their schools and communities.

By combining innovative teaching practices with a focus on sustainability, the ECOSTEAM e-Guide
equips educators with the knowledge and resources they need to inspire learners to think critically, innovate
creatively, and act responsibly in the face of global ecological challenges. This guide not only lays the ground-
work for developing ecological literacy but also fosters essential skills such as teamwork, communication,
and technological proficiency. Whether you are an educator looking to integrate ECOSTEAM principles into
your curriculum or a policymaker interested in scaling sustainability education, this e-Guide offers a valuable
roadmap for transforming learning environments and preparing future generations for a sustainable future.

T Funded by the European Union. Views and opinions expressed are however those of the author(s)
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. i“EcoSTEAM
Role of ECOSTEAM in Environmental Education

EcoSTEAM education plays a significant role in promoting environmental education and contribut-
ing to the achievement of the Sustainable Development Goals (SDGs). In 2015, the United Nations General
Assembly adopted 17 SDGs for the 2016—2030 period. All 192 member states committed to implementing
these goals by 2030. The SDGs represent a global commitment to sustainable development, based on a sys-
tem of specific tasks and indicators across three equally important policy areas: environmental protection,
economic development, and social well-being. The SDGs emphasize the importance of global cooperation in
addressing environmental challenges, such as climate change, biodiversity loss, and resource depletion.

By integrating natural sciences, technology, engineering, arts, and mathematics with ecology and sus-
tainability principles, ECOSTEAM education can significantly contribute to the implementation of the SDGs. It
fosters critical thinking, promotes creativity and innovation in finding sustainable solutions, cultivates a sense
of responsibility for the environment, and develops technological and engineering skills needed to create
sustainable solutions. ECOSTEAM directly contributes to achieving the following SDGs:

4th Goal: Quality Education

The essence of this goal is to ensure accessible, quality education
ﬂUﬁll[‘l’ for all and promote lifelong learning.

EDUCATION The EcoSTEAM education system fosters experiential learning
based on active learning methods, such as project-based activities
and research. For instance, projects related to renewable energy or
environmental monitoring are conducted. It integrates topics into
curricula that are essential for developing critical thinking, problem-
solving, and creativity skills. These help students understand complex
contemporary challenges and prepare for future professions related to
the “green” economy. This approach motivates students and makes the
learning process more engaging and meaningful.

6th Goal: Clean Water and Sanitation

The essence of this goal is to ensure that clean and well-managed
CLEAN WATER water is accessible to everyone.

AND SANITATION EcoSTEAM offers projects aimed at researching and developing
water purification technologies, exploring water-saving solutions,
monitoring water bodies, and reducing pollution. Students can create
water filters, model water distribution systems, or investigate the
water quality in their local area. This develops an understanding of the
importance of water resources and the need to conserve them.

only amdydandodoneot ssecitgsaflyatefhatet bbbt tinefamo pidnUoidh e NetioNatibgah AgdveiyhNetther the
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7th Goal: Affordable and Clean Energy

The essence of this goalisto ensure access to clean, environmentally
friendly renewable energy.

EcOSTEAM encourages students to explore renewable energy
sources (solar, wind, geothermal), energy efficiency, and sustainable
energy technologies. They create solar panel models, study wind turbine
operation principles, and analyze energy consumption data. This helps
them understand the importance of transitioning to sustainable energy
to combat climate change.

11th Goal: Sustainable Cities and Commu-

A
n

The essence of this goal is to create safe, modern, and sustainable
cities that are livable for everyone.

EcoSTEAM offers project-based activities related to sustainable
urban planning, “green” architecture, sustainable transportation, waste
management, and air quality improvement. Students design “green”
buildings, create waste sorting systems, and analyze the environmental
impact of traffic flows. This fosters an understanding of the concept of
sustainable cities and their importance in improving quality of life.

12th Goal: Responsible Resource Use

CONSUMPTION

1 RESPONSIBLE
AND PRODUCTION

13th Goal: Climate Action

13

CLIMATE
ACTION

The essence of this goal is to ensure sustainable consumption and
production patterns.

EcoSTEAM offers project activities focused on waste reduction,
recycling, sustainable consumption, and production. Students
develop recycling projects, study product life cycles, and organize
informational campaigns on sustainable consumption. This cultivates
an understanding of the limitations of resources and the necessity of
using them responsibly.

The essence of this goal is to take urgent action to combat
climate change, prevent extreme climate events, and prepare for their
consequences.

EcCOSTEAM helps students understand the causes and effects
of climate change and encourages them to find solutions to reduce
greenhouse gas emissions and adapt to climate change. Students
analyze climate data, create models predicting climate change impacts,
or participate in projects related to renewable energy and energy
saving.

Funded by the European Union. Views and opinions expressed are however those of the author(s)
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15th Goal: Sustainable Land Use

The essence of this goal is to conserve and restore terrestrial
ecosystems, promote sustainable use of these ecosystems, responsibly
manage forest resources, combat desertification, halt and reverse soil
degradation, and stop biodiversity loss.

EcoSTEAM offers projects focused on biodiversity research, forest
protection, soil conservation, and ecosystem restoration. Students can
study plant and animal species, develop forest restoration plans, or
analyze soil quality. This fosters an understanding of the importance of
ecosystems and the need to protect them.

In summary, the ECoOSTEAM education system develops students’ ability to think creatively and innovatively in
solving environmental challenges, promotes innovation and creativity, encourages addressing problems from various
perspectives, seeks functional aesthetic solutions, and takes responsibility for environmental protection.

The EcoSTEAM system advocates for a shift in the educational approach, addressing the urgent need for sus-
tainable solutions and equipping learners with the creativity and ecological awareness skills necessary for the 21st cen-
tury. By combining STEAM disciplines with environmental education, ECOSTEAM lays the foundation for a generation
capable of responsibly creating innovations and contributing to a healthier planet.
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Chapter 2: Methodology — Practical Approaches for
Implementing ECOSTEAM

2.1 Introduction

The implementation of Eco STEAM principles in education bridges the gap between environmental
awareness and interdisciplinary learning. This chapter presents methodologies and practical examples pilot-
ed in four different countries, demonstrating how these activities can be integrated into the school and the
natural environment. By providing flexible, adaptive, and practical approaches, teachers are encouraged to
inspire students to address real-world environmental challenges. The shared examples highlight the impor-
tance of collaboration, critical thinking, and the application of diverse skills, offering a holistic approach to
learning that aligns with contemporary educational goals.

2.2. Practical Examples of Integrating ECOSTEAM Activities

2.2.1. Exploring Local Biodiversity

Objective: Develop scientific awareness and promote ecological consciousness among students through the
exploration and documentation of local biodiversity.

Implementation:

° Preparation: Divide students into groups and assign each group a specific area in a local park
or natural site. Equip them with notebooks, cameras, and identification guides for local flora and fauna.

° Fieldwork: Students document species, assess ecosystem health, and record observations
such as signs of pollution or habitat destruction.

° Analysis: Using digital tools like spreadsheets and mapping applications, students analyze the
data they collect.

° Presentation: Groups present their findings using multimedia tools like PowerPoint, Canva,

Prezi or Google Slides emphasizing biodiversity’s role in ecosystem health and its preservation’s importance.

Conclusion: This activity not only helps students develop fieldwork skills, data analysis proficiency, and team-
work but also fosters a deeper connection with their local environment. By exploring and documenting local
biodiversity, students gain firsthand experience with ecological processes, the importance of conservation,
and the impact of human activities on ecosystems. The use of digital tools and multimedia presentations
improves their technological literacy and communication skills. This adaptable activity enables students to
become advocates for biodiversity conservation and inspires them to contribute to sustainable environmen-
tal practices in their communities.

o **: Co-funded by
L the European Union
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2.2.2. Investigating Water Quality

Objective: Raise awareness about the significance of water quality through practical analyses. Understanding
water quality is essential for raising awareness about environmental sustainability.

Implementation:

° Preparation: Students are introduced to laboratory practices and provided with test strips for
analyzing pH, nitrites, chlorine .

° Experimentation: Students collect water samples and conduct tests to evaluate parameters
like pH, nitrate levels and clarity.

° Analysis: Groups analyze results, identify potential pollution sources, and propose solutions
for improving water quality.

° Discussion: The activity concludes with presentations and discussions about the impact of

water pollution on ecosystems and human health.

Conclusion: This approach not only fosters understanding of environmental chemistry but also encourages
collaboration, critical thinking, and problem-solving. By connecting laboratory findings to real-world eco-
logical challenges, students develop a deeper appreciation for the importance of water conservation and
sustainable practices. Furthermore, the activity promotes environmental stewardship by empowering stu-
dents to take action, advocate for clean water initiatives, and explore innovative solutions to combat water
pollution.

2.2.3. Nature in a Bottle: Creating a Closed Ecosystem

Objectives: Engaging students in building a self-sustaining ecosystem in a bottle, combining biological, chem-
ical, and engineering principles.

Implementation:

° Construction: Students layer soil, plants, and small invertebrates in a sealed container. They
ensure a balance of light, moisture, and air circulation to maintain the system.
° Monitoring: Over several weeks, students monitor changes within the ecosystem. Document

plant growth, condensation and evaporation cycles, decomposition processes, and other natural phenome-
na.

° Experimentation: Test different variables such as light intensity, soil composition, or the pres-
ence of specific organisms. Compare results from different groups to identify key factors that support ecosys-
tem sustainability.

° Reflection and Analysis: Discuss the interactions between various ecosystem components.
Explore how human activities can impact natural systems. Analyze how these miniature systems reflect larger
natural ecosystems.

Conclusion: This creative activity deepens students’ understanding of ecosystem dynamics by allowing them
to create and monitor a self-sustaining environment. It integrates biology, chemistry, art, and engineering,
encouraging a spirit of inquiry and problem-solving. At the same time, it fosters ecological awareness and
inspires solutions for preserving natural ecosystems.

b the European Unich only andydanciadon ace ssecidygafilgatethactethb sbeof thiefan i ntUoidh e NetioNatibgah dgdveighReither the
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2.2.4. Analyzing Renewable Energy Solutions

Objective: Foster engineering creativity and understanding of renewable energy technologies.
Implementation:

° Introduction: Students explore various renewable energy sources, including solar, wind, and
hydropower, through videos and guided discussions.

° Hands-On Activity: Groups construct simple models, such as wind turbines or solar-powered
devices, using easily available materials.

o Testing and analysis: Students test their models under different conditions (e.g., varying light
intensity or wind speeds) and collect performance data.

° Discussion and Reflection: Results are shared and linked to broader discussions about energy

efficiency, sustainability, and climate change.

Conclusion: This activity not only integrates engineering, technology, and environmental science, but also
encourages students to think critically about sustainable energy solutions and their real-world applications.
By constructing and testing models, students develop practical problem-solving skills, teamwork, and cre-
ativity. The hands-on approach helps them connect theoretical knowledge with tangible results, fostering
a deeper understanding of the role of renewable energy in the fight against climate change. Discussions on
sustainability and technological innovations inspire students to contribute to a greener future and explore
careers in science, technology, and engineering.

2.2.5. Mapping Urban Biodiversity

Objective: Encourage the use of GIS tools for analyzing urban biodiversity.

Implementation:

° Preparation: Teachers introduce the concept of urban biodiversity and train students in using
GIS software to map green spaces.

° Field Activity: Students identify and document flora and fauna in urban parks or schoolyards,
recording GPS coordinates and photographs.

° Mapping: Using GIS tools, students create maps that illustrate biodiversity hotspots and areas
needing conservation.

Discussion: Students propose strategies for protecting urban biodiversity.

Conclusion: By using GIS tools, students gain valuable experience in spatial analysis, data visualization, and
environmental planning, which are essential skills in modern environmental and urban studies. This activity
not only brings together science, technology, and geography, but also encourages critical thinking and prob-
lem-solving skills. The practical nature of urban biodiversity mapping helps students connect theoretical
knowledge with real-world applications, increasing their awareness of the challenges and opportunities for
conservation in urban areas, and inspiring students to think about innovative solutions for integrating biodi-
versity into urban planning and sustainable urban development.

:**: Co-funded by
LA the European Union
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2.2.6. Recycling and Creative Use of Waste

Objective: Raise awareness about the importance of recycling and waste reduction through creative projects.

Implementation:

° Introduction: Students are introduced to recycling concepts and their environmental benefits.

° Practical Activity: Groups collect materials such as plastic, paper, and metal, and create new
products like decorations, useful items, or artworks.

° Testing: Groups discuss the durability and usability of the created products.

° Reflection: An exhibition is organized where students present their projects and discuss the

importance of waste reduction.

Conclusion: Recycling and creative use of waste fosters environmental awareness by engaging students in
practical and innovative projects that transform discarded materials into useful or artistic objects. This hands-
on approach not only encourages sustainability but also develops creativity, teamwork, and problem-solving
skills. By organizing an exhibition, students learn to effectively communicate their ideas and inspire others
to adopt environmentally responsible behavior. Furthermore, this activity highlights the broader impact of
individual actions on waste reduction and promotes a culture of resourcefulness and sustainability in every-
day life.

2.2.7. Composting and Organic Gardening

Objective: Promote sustainable practices through compost creation and organic plant cultivation.

Implementation:

° Preparation: Students learn about the composting process and the importance of organic
matter.

° Practical Activity: Divided into several groups, they collect biodegradable waste and create
compost.

° Gardening: Compost can be used to grow plants, flowers in the school or in the school garden.

° Reflection: Students discuss the benefits of composting and organic gardening.

Conclusion: Composting and organic gardening allow students to practice sustainable methods by trans-
forming biodegradable waste into nutrient-rich compost that supports plant growth. This activity improves
environmental awareness and highlights the benefits of recycling organic matter for a healthier ecosystem.
Students can adopt these sustainable practices in their daily lives and inspire them to advocate for greener
communities.

R Co-funded by Funded by the European Union. Views and opinions expressed are however those of the author(s)
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2.2.8. The Impact of Food Waste

Objective: Raise awareness about the environmental impact of food waste and promote responsible habits.

Implementation:

° Introduction: The teacher explains how food waste contributes to global warming and re-
source loss.

° Practical Activity: Students keep a journal of food waste at home or school and identify op-
portunities for reduction.

° Creative Solutions: Groups propose strategies for utilizing food leftovers, such as creating
new recipes or composting.

° Reflection: A debate is organized on the best practices for reducing food waste and its impact

on sustainability.
Conclusion: Exploring the impact of food waste helps students understand its contribution to environmental
challenges like global warming and resource depletion. Through creative solutions and reflective discussions,

they develop responsible habits and practical strategies for reducing food waste and promoting sustainability
in everyday life.

2.2.9. Climate Change and STEAM Solutions

Objective: To foster critical thinking about the causes and consequences of climate change and to explore
creative STEAM-based solutions.

Implementation:

° Introduction: Teachers discuss climate change using visual materials such as CO2 emission
charts and temperature trends.

° Practical Activity: Students design models to reduce emissions, such as urban green roofs or
solar panels for households.

° Testing: Students present their ideas through 3D models or digital simulations.

° Reflection: A group discussion is held on how these solutions can be applied in their
community.

Conclusion: The activity on climate change and STEAM solutions fosters critical thinking and creativity by en-
gaging students in designing practical models to mitigate climate change effects. Through discussions and in-
novative projects, students explore actionable strategies for sustainable solutions within their communities.

:**: Co-funded by
LA the European Union
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2.2.10. Create Plastic for the Future — Bioplastic Bag

Objectives: To understand the environmental impact of traditional plastics and the potential of bioplastics
and gain practical experience in creating biodegradable plastics. Students explore sustainable materials by
creating bioplastics as an alternative to traditional plastics.

Implementation:

° Preparation: Teachers explain the environmental issues caused by traditional plastics and the
potential of bioplastics.

° Experimentation: Students create bioplastic bags using natural ingredients like starch and
gelatin.

° Reflection: Groups analyze the properties of their bioplastics and discuss their viability as sus-

tainable alternatives.

Conclusion: Students learn about sustainable solutions to plastic pollution by creating and evaluating bio-
plastics. This activity enhances their environmental awareness, innovation, and ability to apply science to
global challenges. Moreover, it inspires them to think critically about developing and implementing sustain-
able materials that can positively impact the environment on a larger scale.

2.3. Incorporating Eco STEAM Principles into Everyday Practice

Eco STEAM principles can be integrated into everyday teaching practice through the following steps:

1. Problem-Based Projects:

° Teachers create scenarios related to local environmental challenges, such as waste manage-
ment or air pollution. Students work in groups to propose sustainable solutions.
2. Eco STEAM Corners in Classrooms:

° Create a corner with recycling materials, plants, or experimental tools for independent stu-
dent research.
3. Integration Across Subjects:

° Analyze environmental data in math lessons or create visual representations of climate change
impacts in art classes.
4. Community Mini-Projects:

° Engage students in activities like cleaning local parks or organizing sustainability awareness
campaigns.
5. Use of Digital Tools:

° Utilize software for simulations, mapping, and data analysis to connect technology with envi-

ronmental topics.
6. Local Context Inspiration:

° Integrate examples and activities relevant to the local community, such as using renewable
energy sources or preserving local biodiversity.

R Co-funded by Funded by the European Union. Views and opinions expressed are however those of the author(s)
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2.4. Alternative Ways to Use Materials and Activities

1.Modular Activities:
EcoSTEAM activities can be divided into smaller modules, allowing flexibility in their application.

° Example: Instead of completing an entire biodiversity activity, teachers can focus on specific
aspects such as species identification or analyzing the impact of pollution on local ecosystems.
° Guidance: Provide concise instructions for each module to make it easier to adapt the dura-

tion, complexity, and scope according to the specific lesson goals.

2. Integration Across Subjects:
EcoSTEAM activities encourage interdisciplinary learning by integrating them into various subjects:

° Science: Investigating chemical properties of materials or measuring air and water quality.

° Technology: Using applications to visualize data, create infographics, or run simulations.

° Art: Developing creative projects such as eco-posters, digital illustrations, or sustainable de-
sign concepts.

° Social Sciences: Analyzing global and local environmental policies and their impact on com-
munities.

3. Support for Individual and Group Learning:
Teachers can adapt activities for various learning methods:

° Individual Learning: Students can work on personalized projects, such as analyzing data sets
about local pollution.
° Group Work: Students can collaboratively create complex projects like prototypes for sustain-

able technologies or ecosystem models.

4. Adaptation for Diverse Educational Contexts:
EcoSTEAM activities can be tailored to various geographic, cultural, and educational settings:

° Urban Areas: Focus on air pollution analysis, waste water, or urban biodiversity.

° Rural Areas: Explore the impact of agriculture on ecosystems.

° Resource-Limited Settings: Use readily available and easily adaptable materials for practical
activities.

5. Inclusivity and Applicability for All Students:
EcoSTEAM activities can be adjusted to include students with special needs or limited abilities:

° Material Adaptation: Provide accessible and easy-to-handle materials, as well as digital tools
with accessibility features (e.g., text-to-speech, enlarged text).

° Differentiated Approach: Offer tasks with varying levels of complexity, allowing all students to
participate according to their abilities.

° Team Support: Include students with diverse abilities in teams to encourage collaboration and
knowledge-sharing.

° Sensory Alternatives: For students with specific difficulties, offer activities involving tactile,

visual, or auditory elements.

x**: Co-funded by
LA the European Union
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6. Flexible Use of Materials:
Parts of the teaching materials can be used independently of the full plans:

° Focus on Specific Tasks: Teachers can choose specific parts, such as data analysis, creative presenta-
tion, or hands-on experiments, instead of full explorations.

° Time Adaptation: Provide short and extended versions of activities to fit different schedules.

° Personalization: Tailor activities to students’ interests or current topics in the curriculum.

° Class Size Adaptation: Activities can be more interactive for smaller groups, while larger classes can

divide tasks into subgroups.

7. Support for Assessment and Self-Evaluation:

° Include specific tools for evaluation, such as rubrics for assessing creativity, teamwork, and technical
skills.

° Encourage reflection through brief questionnaires or discussions to help students evaluate their prog-
ress.

8. Use of Digital Resources:

° Utilize interactive platforms for collaborative work, such as virtual whiteboards or project manage-
ment tools.

° Provide access to videos, simulations, and online guides that support the learning process.
R Co-funded by Funded by the European Union. Views and opinions expressed are however those of the author(s)
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2.5. Suggestions and Reflections from Educators Involved in the Eco
STEAM Development Project

The following section includes impressions from teachers from each of the countries that participated in the
project, along with their thoughts, experiences and feedback regarding the Eco STEAM Development project and its
activities in different educational contexts.

Tanja Kirovska Georgievska

SOU Gymnasium “Goce Delchev”, North Macedonia
Chemistry Teacher with 15 years of experience, based on theo-
retical and practical teaching

Implemented activities and experiences

1. EcCoOSTEAM Team

As part of the team of teachers, | participated in the preparation and implementation of activity
plans, as well as in the piloting of the curricula.

The teachers in the team demonstrated a high level of research skills, analyzing global and local
perspectives in environmental education and implementing them in the activity plans. Together, we created
activities that are applicable in the teaching process and can contribute to solving local environmental chal-
lenges and environmental sustainability while offering creative solutions.

2. Activities and reflections

The work and activities with the students included controlling and organizing the experimental work,
combining scientific methods with creative problem solving. In the piloted activities, there was a need to use
locally relevant examples in the learning process. Although the need for additional equipment to monitor
the experiments was recognized, the activities were successfully adapted to the available resources, ensuring
effective learning.

3. Feedback

| find the project to be a highly professional development experience. Innovative learning methods,
based on research and hands-on experimentation, enabled a deeper understanding of STEAM disciplines
(Science, Technology, Engineering, Arts and Mathematics).

The EcoSTEAM activities demonstrated that combining theoretical and practical aspects of learning
fosters creativity and inspires students to think about sustainable solutions for the future. This was an ex-
traordinary experience for both students and teachers, opening up new opportunities for interactive and
innovative learning.

Co-funded by
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Dalia Liutkiené
KurSénai Laurynas lvinskis Gymnasium, Lithuania
Physics teacher with 36 years of experience working in a school.

EcoSTEAM activities were successful as students actively participated, collaborated, and showed great
interest while engaging in them. These activities fostered creativity, an understanding of sustainability, and
the use of eco-friendly materials, enabling students not only to acquire new knowledge but also to develop
practical skills. Thanks to well-thought-out plans and engaging tasks, students were able to experiment freely
and enjoy their achievements, contributing to the development of their creative thinking.

—

Loukia Kouloumi

Katholikis School in Limassol, Cyprus

Science Educator, Subject Specialization: Physics and Chemistry
Experience: Over 10 years of teaching experience in secondary
education, focusing on incorporating inquiry-based learning and
hands-on experimentation into lessons.

Role in Piloting:

° Selected and implemented activity plans focused on sustainable develpment and sustainabil-
ity.

° Facilitated student-led experiments, creativity opportunities, community concept, and collab-
orative sense in the classroom environment.
Reflections:

° She noted that the students were particularly excited about the practical aspects of the les-
son.

° Suggested including more locally relevant examples, such as renewable energy applications in
Cyprus, to make the lessons even more relatable.
Feedback:

° Highlighted the need for additional specialized equipment but praised the adaptability of the
activities to available resources.

° Described the piloting as a valuable professional development experience, offering insights

into innovative STEAM methodologies.
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Erol INCEKARA
Sevkiye Ozel Science High School, Turkiye
ICT Teacher with 20 years experience.

Implemented Activities and Experiences:

As an ICT teacher with extensive experience, | was particularly intrigued by the interdisciplinary approach that
the ECOSTEAM activities encouraged. | focused on activities such as “Analyzing Renewable Energy Solutions” and “Map-
ping Urban Biodiversity.” These activities allowed me to combine digital tools, such as GIS software and data analysis
programs, with ecological concepts, fostering a unique learning experience for my students. Integrating ICT into the
EcoSTEAM framework brought a new perspective to my teaching practice.

For example, during the activity on renewable energy, students used simulation software to design and test so-
lar and wind energy models. This integration not only helped students understand the principles of renewable energy
but also developed their technical skills in using specialized software tools. Similarly, in the biodiversity mapping activi-
ty, students applied geospatial technologies to map green spaces in their local area, combining ICT with environmental
awareness.

Observations and Reflections:

One of the most remarkable aspects of the ECOSTEAM activities was the high level of student engagement
and curiosity. The hands-on nature of the projects encouraged students to actively participate and explore new ideas.
Students who previously showed limited interest in traditional ICT lessons became more involved when ecological and
real-life applications were incorporated. For instance, when we analyzed data from their urban biodiversity mapping
project, the students demonstrated increased enthusiasm for understanding how technology can contribute to envi-
ronmental solutions.

However, | did observe challenges in adapting the complexity of some ICT tools to the diverse skill levels of
students. For instance, while some students excelled at using advanced GIS features, others needed simpler tools or
more detailed guidance. To address this, | introduced differentiated tasks, allowing students to contribute based on
their abilities while fostering collaboration within groups.

Suggestions for Improvement:

1. While the EcoSTEAM framework is robust, incorporating more local examples into the activities
could enhance relatability. For instance, using data from local renewable energy projects or nearby ecological
reserves would create a stronger connection between students and the content.

o **: Co-funded by
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2. Providing additional training for teachers in the use of advanced ICT tools, such as GIS, coding platforms, or
simulation software, would improve the overall effectiveness of the activities.

3. Developing modular ICT resources with varying complexity levels can help teachers tailor activities to differ-
ent student groups.

4. Some activities, like mapping biodiversity, would benefit from a longer timeline to allow students to conduct
deeper investigations and refine their projects.

5. Access to more advanced ICT tools and resources, such as licenses for GIS software or high-quality data sets,
would enhance the learning experience and outcomes.
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Chapter 3: Collaboration and Community Partnerships

3.1. Creating Partnerships for ECOSTEAM
3.1.1. Establishing Synergies with Local Stakeholders

Building partnerships with local businesses, cultural institutions, and technology centres is a cornerstone of
the EcoSTEAM initiative. Such collaborations improve resources and diversify learning possibilities, allowing for an en-

riched educational experience. To establish this:

1. Place Mutual Goals: Engage potential partners by presenting ECOSTEAM as an initiativethat aligns
with their organisational values, such as sustainability, innovation, or community engagement.

a. Research potential partners, such as local businesses, cultural institutions, and technology
centres, to understand their missions and values. For example, approach businesses committed to sustain-
ability or innovation and cultural centres promoting environmental awareness.

b. Organise initial meetings to align ECOSTEAM'’s objectives with their priorities, emphasising
mutual benefits like community impact, corporate social responsibility, or brand visibility.

2. Strengthen Existing Networks: Identify suitable partners and use networks within local sections of busi-
ness, educational associations, and community organisations.

a. Schools and NGOs already maintain relationships with various stakeholders. Use platforms
like local business expos, educational conferences, and community forums to showcase EcoSTEAM and con-
nect with potential collaborators.

b. Encourage faculty and parents to recommend organisations or individuals that could contrib-
ute resources, expertise, or funding.

3. Pilot Collaboration Projects: Start with small, focused collaborations, such as guest lectures from technol-
ogy experts or mutual sustainability projects with local businesses.

a. Implement a small-scale initiative to test the effectiveness of partnerships.

b. Example: a local bakery might sponsor a project where students create composting solutions
for food waste, blending science, environmental awareness, and entrepreneurial skills.

o **: Co-funded by
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4. Establish Agreements: Develop memos of understanding that outline each partner’s roles, responsibilities, and
expectations.

a. Draft detailed memos of understanding (MoUs) or partnership agreements that clearly outline the
scope of collaboration. Include specific roles, timelines, deliverables, and evaluation criteria to ensure accountability.
b. Example: a technology centre could agree to provide workshops on programming and robotics in ex-

change for promotional visibility in school publications.

5. Evaluate and Sustain Partnerships: Create feedback mechanisms to assess the impact of collaborations
and refine them for long-term success.

a. Develop tools to measure the impact of collaborations, such as surveys for students, teachers,
and partners.

b. Perform regular reviews with partners to refine goals and changing needs.

C. Showcase successful collaborations through media campaigns or annual ECOSTEAM fairs, mo-

tivating long-term commitment.

3.1.2. Case Study: School-Business Collaboration for Sustainable Practices

Examples:

1. Local businesses can provide recyclable materials for classroom projects, demonstrating the practical
application of sustainability principles. This collaboration will most likely minimise costs, foster community engage-
ment, and showcase real-world environmental responsibility.

2. A secondary school collaboration with a local recycling factory is an idea that will integrate real-world
applications into its curriculum. The factory can provide used materials for engineering and art projects, such as plas-
tics and metals. Students can be the designers of prototypes of upcycled products, learning about sustainability, design
thinking, and environmental responsibility. This collaboration reduced project costs and strengthened ties between the
school and the community.

3.2. Interdisciplinary Collaboration
3.2.1. Strategies for Integrating ECOSTEAM Across Subjects

Interdisciplinary collaboration amplifies the impact of ECOSTEAM by linking diverse subject areas. Effective
strategies include:

1. Theme-Based Projects: Develop projects that require contributions from multiple disciplines, such as de-
signing a sustainable garden that combines biology, technology, and art.
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Science: Understanding the principles of solar energy and its impact on reducing carbon emissions.
Mathematics: Calculating energy efficiency and cost savings.
Technology and Engineering: Designing and testing solar-powered devices.

d. Art: Creating visual campaigns or models to promote solar energy use. By working together, students
develop a holistic understanding of complex issues.

0T oo

2. Collaborative Field Trips: Partnership with cultural institutions or eco-parks to provide experiential
learning opportunities that emphasise interdisciplinary knowledge.

a. Biology students document flora and fauna.

b. Geography students map ecosystems.

c. Art students sketch the natural environment for later projects.

d. Technology students use drones or AR tools to enhance exploration. These experiences help

students see the interconnectedness of various fields.

3.Joint Initiatives with External Organizations: Collaborate with research institutions or NGOs for
workshops on renewable energy or robotics in sustainability.

a. An NGO focusing on water conservation could co-develop a workshop where students learn
about water filtration systems and design prototypes using simple materials. This could apply to any other
ecological and sustainability-related topic.

b. A university might provide guest lectures or mentoring for a project on coding apps that raise
awareness about climate change.

3.2.2. Promoting Team-Based Learning

Teachers across topics and school subjects can co-develop curricula, guaranteeing the integration of ECOSTEAM
themes.
1. Examples:
a. Clean water project: a project on clean water could involve science to test water quality, technology for data
analysis, and art to create awareness campaigns.
b. A green-living module could include:
* Home Economics: the design of energy-efficient homes.
= Physics: the calculation od insulation properties and energy consumption.
= Art: the creation of architectural models using sustainable materials.
Improving Interdisciplinary Integration Through Partnerships: Incorporating external expertise can also bridge knowl-
edge gaps.
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Improving Interdisciplinary Integration Through Partnerships: Incorporating external expertise can
also bridge knowledge gaps.

Examples:

1. Expert-Led Workshops: Collaborate with universities or specific tech hubs to host workshops. For example,
an augmented reality (AR) session could indicate how AR can visualise climate change data, connecting science, tech-
nology, and social studies.

2. Internships and Real-World Applications: Develop internship programs with local industries or research
labs, allowing students to apply ECOSTEAM knowledge in real-world contexts. For instance, a renewable energy com-
pany might mentor students in developing sustainable energy prototypes.

3. Showcasing Student Work: Host exhibitions where students introduce projects developed through inter-
disciplinary collaboration. Invite partners, parents, and community members to view innovations like water filtration
systems, energy-efficient housing models, or environmental awareness campaigns.

Chapter 4: Creating an ECOSTEAM Ambassador Program at School

The EcoSTEAM Ambassador Program aims to inspire, educate, and empower students to become champions
of sustainability within their schools and communities. By combining the principles of STEAM education and ecological
literacy, the program creates a platform for students to take on leadership roles, develop 21st-century skills, and pro-
mote sustainable practices in their local environment. This chapter outlines a framework for establishing an ECOSTEAM
Ambassador Program, with steps to recruit, train, and engage students as ambassadors for sustainability.

4.1 Objectives of the ECOSTEAM Ambassador Program

1. Increase awareness of environmental challenges and solutions among students, teachers, and the wider
community.

2. Equip students with leadership, teamwork, and communication skills to become effective advocates for sus-
tainability.

3. Provide opportunities for students to apply ECoOSTEAM principles in real-life projects that address ecological
and community challenges.

4. Promote interdisciplinary learning by combining science, technology, engineering, art, and mathematics
with ecological literacy.

5. Create a culture of environmental responsibility and innovation within schools that extends into the wider
community.
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4.2 Steps to Establish the ECOSTEAM Ambassador Program

Step 1: Program Planning and Objectives

e |dentify specific outcomes the program aims to achieve (e.g., raising awareness about climate change, reduc-
ing school waste, or promoting renewable energy projects).

e Form a group of teachers, administrators, and external partners to oversee the program.

e Allocate funds, materials, and time for the program. Engage with local businesses or environmental organi-
zations to provide additional resources or sponsorships.

Step 2: Recruitment of ECOSTEAM Ambassadors

e Open the program to students interested in sustainability and STEAM fields. Encourage participation from
diverse age groups and backgrounds.

® Application Process:

e Distribute application forms to students outlining the responsibilities and benefits of becoming an ambassa-
dor.

@ Include questions about their interest in sustainability and how they plan to contribute to the program.

e Select a team of ambassadors based on enthusiasm, creativity, and leadership potential.
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Step 3: Training and Capacity Building

e Orientation Workshop:

e Introduce ambassadors to the ECOSTEAM principles and the program’s goals.

@ Provide training on leadership, communication, and teamwork skills.

e Skill Development Modules:

e Educate students on topics like biodiversity, climate change, and waste management.

e Teach how to combine science, technology, engineering, art, and mathematics to create sustainable
solutions.

e Train ambassadors in organizing campaigns, public speaking, and facilitating workshops.

e Pair ambassadors with teachers or local environmental professionals who can provide guidance
throughout the program.

Step 4: Designing and Implementing Projects
e School-Based Projects:
e Create recycling programs in schools and encourage students and staff to participate.
e Develop eco-friendly school gardens, urban gardens, or tree-planting initiatives.
e Conduct energy consumption audits at schools and propose solutions for improvement.
e Community Outreach:
e Host awareness campaigns on sustainability topics, such as climate change or water conservation.
e Collaborate with local communities to address environmental issues, such as waste management or
biodiversity loss.
® Creative Projects:
e Organize art exhibitions, science fairs, or innovation challenges focused on sustainability themes.
e Use digital tools to create multimedia projects that promote environmental awareness.

Step 5: Monitoring and Evaluation

e Schedule regular check-ins with ambassadors to track progress, share ideas, and address challeng-
es.

e Use surveys, interviews, and observations to assess the impact of projects and ambassador activi-
ties.

e Feedback Mechanisms:

e Collect feedback from students, teachers, and the community on the effectiveness of the program.

e Use feedback to refine future initiatives and identify areas for improvement.

Step 6: Recognition and Celebration

® Provide certificates of recognition for participating ambassadors and acknowledge their contribu-
tions during school events.

e Host exhibitions, fairs, or assemblies where ambassadors present their projects and outcomes.

e Establish a network of former ambassadors to mentor new participants and continue contributing
to sustainability efforts.
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4.3 Role of Teachers and Administrators

e Teachers play a vital role in supporting ambassadors by guiding their projects, providing resources,
and offering mentorship.

e Administrators ensure the program aligns with the school’s mission and allocate resources to sustain
the initiative.

4.4 Benefits of the ECOSTEAM Ambassador Program

For Students:
e Develop leadership, collaboration, and critical thinking skills.
e Gain hands-on experience with ECOSTEAM principles and sustainability projects.
e Build confidence as advocates for environmental change.

For Schools:
e Foster a culture of sustainability and innovation.
e Enhance the school’s reputation as a leader in environmental education.
e Build stronger relationships with local communities and stakeholders.

For Communities:
® Raise awareness about local environmental issues and solutions.
® Inspire collective action toward sustainable practices.
e Strengthen partnerships between schools, businesses, and community organizations.

4.5 Challenges and Solutions

e Challenge: Limited resources for project implementation.
Solution: Seek sponsorships and collaborations with local businesses, NGOs, or government agencies.

e Challenge: Ensuring long-term engagement of ambassadors.
Solution: Provide continuous mentorship and opportunities for growth, such as leadership roles or advanced

training.

e Challenge: Adapting projects to diverse educational settings.
Solution: Design flexible, modular activities that can be tailored to different school environments.
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Conclusion

The EcoSTEAM e-Guide represents a transformative approach to education, one that merges the strengths of
interdisciplinary STEAM education with the critical urgency of ecological literacy. Through the integration of innovative
teaching strategies and real-world environmental challenges, this guide empowers educators to foster a generation
of learners who are not only scientifically literate but also ecologically responsible. By engaging with the ECOSTEAM
framework, educators and students alike are equipped to transcend traditional educational boundaries, exploring the
intersection of science, technology, engineering, arts, and mathematics to address pressing sustainability issues.

Throughout its chapters, the e-Guide offers a clear and actionable pathway for educators to implement
EcoSTEAM principles effectively. From foundational concepts to practical methodologies, the guide provides tools for
fostering creativity, critical thinking, and collaboration among students. Its emphasis on experiential learning ensures
that students gain firsthand experience in tackling real-world ecological problems, whether through biodiversity stud-
ies, renewable energy projects, or sustainable urban design. By showcasing diverse examples and adaptable activities,
the e-Guide ensures that ECOSTEAM education can be tailored to various educational contexts and settings, making it
accessible to educators across the globe.

The EcoSTEAM e-Guide also highlights the value of collaboration and community partnerships in amplifying
the impact of sustainability education. By fostering connections between schools, businesses, and local organizations,
the guide emphasizes the collective effort required to create meaningful environmental change. Furthermore, the in-
troduction of the ECOSTEAM Ambassador Program underscores the importance of student leadership, inspiring young
learners to take active roles in promoting sustainability within their communities.

As educators, policymakers, and stakeholders continue to address the challenges of the 21st century, the
EcoSTEAM e-Guide serves as a vital resource for driving meaningful change. It calls for a shift in educational paradigms,
one that prioritizes ecological awareness, interdisciplinary learning, and innovative problem-solving. By adopting the
strategies and principles outlined in this guide, educators have the opportunity to transform their classrooms into hubs
of sustainability education, preparing students not only for future careers but also for their roles as stewards of the
planet.

In conclusion, the ECOSTEAM e-Guide is more than just a teaching resource—it is a call to action. It encourages
educators to embrace their roles as catalysts for change, equipping learners with the skills, knowledge, and values
necessary to create a sustainable future. By fostering a culture of ecological responsibility and interdisciplinary collab-
oration, the ECoSTEAM approach paves the way for a brighter, greener, and more equitable world. Together, through
education and innovation, we can empower the next generation to rise to the challenge of sustainability and contrib-
ute meaningfully to the global effort to protect our planet.
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