	Course
	Smart Green Spaces

	Type/Category of course
	Elective course supporting students’ interests that are not covered by the mandatory subjects

	Grade level
	VIII (8th) / IX (9th)

	Themes/Areas in the curriculum
	Theme 1: Introduction to Smart Green Space

	
	Theme 2: School Garden and Urban Gardening

	
	Theme 3: Biodiversity and Pollinator Protection

	
	Theme 4: Digital Technology in Green Spaces

	
	Theme 5: Microclimate and Climate Change

	Number of lessons
	2 lessons per week / 36 lessons per semester

	Equipment and materials
	Pots, soil, seeds, seedlings, gardening tools, micro:bit, sensors, thermometer, pH strips, computer and internet connection

	Curriculum developed by
	Velika Markova and Gjorgjina Dimova within the Erasmus+ project "Smart Green Spaces: Integrating Urban Agriculture and Digital Education"

	School
	Primary School “Strasho Pindzur” – Negotino



	ALIGNMENT WITH NATIONAL STANDARDS


The curriculum includes relevant competencies in the area: Language Literacy
The student knows and/or is able to:
	I – А.3
	to engage in critical and constructive dialogue, expressing their views with arguments;

	I – А.9
	to understand written text: to be able to extract, analyze, evaluate and summarize information from the text and express it (in writing and orally) in their own words;

	I – А.12
	to use information from various sources and media and to approach them critically, taking into account the source, context, purpose and credibility of the presented information.



The student understands and accepts that:
	I – Б.2
	by using language in different contexts and environments, and in different forms, effective communication and interaction are enabled (always considering who the communication is with);



The curriculum includes relevant competencies in the area: Mathematics and Natural Sciences
The student knows and/or is able to:
	III-А.21
	to collect and organize discrete and continuous data and select appropriate equal class intervals where necessary;

	III-А.22
	to represent discrete and continuous data using: a line graph over a period of time, dot plots, bar charts, stem-and-leaf plots;

	III-А.23
	to interpret tables, graphs and diagrams, compare results and draw conclusions about the accuracy of the stated hypothesis;

	III-A.29
	to consider and select ideas, observe, predict and set assumptions (hypotheses), collect and evaluate evidence, test predictions, plan, organize and conduct research, record, process, analyze and present results, evaluate and discuss conclusions;

	III-A.30
	to organize and present quantitative data in tables, graphs, diagrams and sketches and interpret data from different fields presented in different ways;

	III-A.31
	to conduct simple experiments using appropriate laboratory equipment and chemicals; to take measurements using appropriate equipment and instruments;

	III-A.33
	to investigate and discuss the impact of science, technology and human activities on the environment;

	III-A.36
	to distinguish physical from chemical changes and identify and demonstrate different types of physical changes (including changes of state of substances), as well as different types of chemical reactions;

	III-A.46
	to describe and analyze basic physiological processes (their role and function) occurring in living organisms and represent them with pictures, schemes, diagrams and equations;

	III-A.50
	to classify living organisms and explain their structure and physiological processes;

	III-A.51
	to explain the interaction between humans and the environment and identify positive and negative human impacts on the environment;

	III-A.52
	to understand the meaning and need for sustainable development and critically analyze situations where there are conflicts of interest between the need for economic-technological development and environmental protection;



The student understands and accepts that:
	III-Б.5
	curiosity, systematicity and innovativeness are key to developing scientific inquiry thinking;

	III-Б.6
	Earth’s natural resources are limited, and their irresponsible use has consequences for quality of life;

	III-Б.8
	each individual is responsible for preserving the natural environment in their immediate surroundings and beyond, and should develop environmental awareness and act toward protection and sustainability of the environment;



The curriculum includes relevant competencies in the area: Digital Literacy
The student knows and/or is able to:
	IV – A.5
	to determine what information they need, to find, select and download digital data, information and content, and to assess their relevance to a specific need and the reliability of the source;

	IV-A.6
	to select and use various tools for data processing, to analyze data and present it in different ways, observing the rules of use;

	IV – A.7
	to choose and use appropriate ICT tools for communication, to share information safely, to contact and collaborate with others on online projects, in social activities or for personal needs.



The student understands and accepts that:
	IV – Б.5
	information available in the digital space should be used ethically, according to defined rules, and for the benefit of people;




The curriculum includes relevant competencies in the area: Engineering, Technology and Entrepreneurship
The student knows and/or is able to:
	VII – A.1
	to connect knowledge from the sciences with its application in engineering and technology and everyday life;

	VII -A.4
	to generate ideas and design activities that lead to products and/or services;

	VII – A.6
	to develop a plan for making a product with practical value, to make the product using appropriate materials, tools and procedures, and to check its functionality;



The student understands and accepts that:
	VII – Б.4
	work ethic, cultural sensitivity and attitudes toward others are important for creating and maintaining a positive working climate;



	Theme 1. INTRODUCTION TO SMART GREEN SPACE
Total lessons: 4

	Knowledge/skills:

	Understands the difference between traditional green spaces and smart green spaces.
Distinguishes between natural green areas and Smart Green Spaces that use technological solutions.
Can identify the basic characteristics of a Smart Green Space (greenery, sustainability, smart management).
Can describe what the term Smart Green Space means and its role.
Can relate a Smart Green Space to examples from their surroundings (school yard, park, local greenery).
Understands how Smart Green Spaces contribute to improving the environment and quality of life.
Realizes that Smart Green Spaces enable more efficient and sustainable use of natural resources.
Knows that Smart Green Spaces play an important role in modern urban environments.
Knows the basic goals of Smart Green Spaces (nature protection, human well‑being, sustainable development).
Has knowledge of the application of Smart Green Spaces in schools, parks and the local community.

	Attitudes/values:

	Respects nature and green spaces as an important part of the environment.
Believes that smart green spaces are essential for the sustainable development of the community.
Accepts that technology can contribute positively to protecting nature.
Accepts the importance of responsible and sustainable use of natural resources.
Is willing to take actions that contribute to creating and maintaining Smart Green Spaces.
Has a positive attitude toward the use of innovative and eco‑friendly solutions in green spaces.
Condemns irresponsible care and destruction of green areas.
Believes that smart green spaces improve people’s quality of life.
Supports initiatives to develop Smart Green Spaces in the school and local community.
Understands that every individual has a role in preserving and improving green spaces.
Advocates a healthy, sustainable and environmentally responsible living environment.

	Contents (concepts) and number of lessons
	Activities:

	What are smart green spaces (green areas)
Number of lessons: 1
	The teacher presents a short video about the development of green spaces and their role throughout history (from traditional gardens to modern Smart Green Spaces).
A parallel is made with the development of cities, technology and society, and their impact on quality of life.
https://www.youtube.com/watch?v=fKnAJCSGSdk
The teacher opens a discussion about the role and importance of green spaces; students give examples from their immediate surroundings (park, school yard, urban greenery) and share their experiences.
The teacher divides students into groups. Each group is assigned to research one type of green space (school garden, city park, green roof, vertical garden, smart park).
Students research and analyze:
- what the key characteristics of the space are,
- whether and how technology is used,
- what benefits the space brings to people and the environment.
The groups present their findings to the class.

	Smart Green Space – goals and examples (smart technologies)
Number of lessons: 1
	The teacher introduces a discussion about the goals of Smart Green Spaces:
- improving air quality,
- reducing the temperature in urban areas,
- supporting biodiversity,
- sustainable use of resources (water, energy),
- improving people’s well‑being.
The teacher gives examples of Smart Green Spaces:
- smart parks with sensors,
- smart irrigation systems,
- smart urban gardens.
Students search online and find images and short descriptions of existing Smart Green Spaces in the world.
They discuss:
- which technologies are used (sensors, automatic irrigation, smart lighting),
- how these technologies help nature and people.
Students then work in groups and create their own ideas for a Smart Green Space in the school yard.
In groups they:
- draw a sketch of a Smart Green Space,
- list which smart technologies they would include,
- explain how their space would improve the school environment and quality of life.
Each group presents their idea to the class.

	Green spaces and quality of life (health, recreation)
Number of lessons: 2
	The teacher leads a discussion with questions:
How do green spaces affect our health?
How do they reduce stress and improve mood?
Where can we spend our free time outdoors in our city?
Students share personal experiences: parks where they play, school yard, sports areas, etc.
Students then create a short survey (or use an online form) with questions about the use of green spaces in their community:
How often do people visit parks?
Which green spaces do they use?
Do they feel better after spending time outside?
Students collect answers from classmates and family members.
They present the results in simple tables and charts and discuss conclusions.
Conclusion: green spaces contribute to a better quality of life.

	Theme 2. SCHOOL GARDEN AND URBAN GARDENING
Total lessons: 8

	Knowledge/skills:

	Understands the difference between traditional gardens and smart/urban gardens and knows the basic principles of urban gardening.
Can identify the main components of a school garden (soil, plants, water, tools, pathways) and their function.
Can describe the process of planning a school garden and choosing suitable plants.
Can distinguish different types of soil and assess which are suitable for different plants.
Can apply basic procedures for soil preparation (loosening, adding organic matter, leveling) and planting.
Can monitor the growth of plants and keep a simple growth journal with measurements and observations.
Understands the importance of proper plant care (watering, weeding, protection, fertilizing) for the health and productivity of the garden.
Realizes that sustainable use of water and resources is important for maintaining a school garden and for environmental protection.
Knows basic methods for sustainable irrigation (drip irrigation, collecting rainwater, watering according to need).
Has knowledge of urban gardening and the role of school gardens in education, ecology and the local community.

	Attitudes/values:

	Respects nature, plants and pollinators as an important part of biodiversity.
Believes that the school garden is an important space for learning, recreation and environmental protection.
Accepts the importance of sustainable use of resources such as water and soil.
Is willing to take actions that contribute to caring for plants and protecting pollinators.
Has a critical attitude toward irresponsible destruction of plants and endangering pollinating insects.
Condemns irresponsible use of water and other natural resources.
Believes that proper plant care and sustainable use of resources contribute to a healthier local environment.
Supports initiatives to create green corners, school gardens and activities for pollinator protection.
Understands that biodiversity and the presence of pollinators are important for successful plant growth and the sustainability of green spaces.
Advocates active participation in maintaining the garden, caring for plants and preserving pollinators in the local community.

	Contents (concepts) and number of lessons
	Activities:

	Planning a school garden (design, plant layout)
Number of lessons: 2
	The teacher presents photos of different types of gardens (school gardens, city parks, vertical gardens).
Students discuss in groups:
How would an ideal school garden look?
Which plants would you choose and why?
Where would you place pathways, shade and greenery?
Each group receives paper/board and draws a sketch of the school yard. The groups plan:
- locations for different types of plants (flowers, vegetables, trees),
- pathways, shade, and places for pollinators,
- areas for irrigation and water collection.
Each group briefly presents its sketch to the class.

	Soil preparation and planting (soil, planting)
Number of lessons: 2
	The teacher presents a short video or pictures of different soil types and explains:
- what soil is and what it consists of (sand, clay, humus),
- what makes soil suitable for planting.
Students in groups test soil samples (if available) and compare:
- texture (coarse/fine),
- moisture retention,
- whether the soil is rich in organic matter.
The teacher demonstrates basic steps for soil preparation:
- loosening and aeration,
- removing stones and weeds,
- adding compost or organic matter.
Students then perform planting:
- choose seeds/seedlings,
- plant at appropriate depth,
- water after planting.
Each group makes a short record: what was planted and what steps were taken.

	Plant care and a growth journal (observation, growth)
Number of lessons: 2
	Students go out to the school garden or approach the planted beds. In groups they observe the plants and note:
- height and number of leaves,
- leaf health (color, damage),
- soil moisture.
Discussion: what do these observations tell us about the condition of the plants?
The teacher demonstrates activities:
- watering according to the soil’s needs,
- moving plants to a sunny or shaded position,
- removing dry or damaged parts,
- protection from insects and diseases using safe, eco‑friendly methods.
Students practically perform the same activities on their plants.
The teacher explains the importance of a journal and its elements:
- date of measurement,
- plant type,
- height, number of leaves, soil condition,
- water, fertilizer or other actions applied.
Students record data in their journal, comparing with previous measurements.
Students individually or in groups reflect:
- which activities were most useful for plant health?
- how can we care for plants better next time?
- how will notes in the journal help us in future activities?
Students share their conclusions with the class.

	Sustainable use of resources – water (water saving)
Number of lessons: 2
	The teacher presents a short video or images about:
- water as a natural resource,
- water use in gardening and at home,
- the importance of water saving.
The teacher leads a discussion:
Where do we use water in the garden?
How can we reduce water waste?
What methods for water saving do we already know (drip irrigation, rainwater collection)?
In groups, students design a “water‑saving plan” for the school garden:
- how often to water,
- which plants need more/less water,
- how to collect and reuse water (containers, barrels),
- use of mulch to keep moisture.
Students present their plan and discuss which solutions are most sustainable.

	Theme 3. BIODIVERSITY AND POLLINATOR PROTECTION
Total lessons: 6

	Knowledge/skills:

	Understands the difference between different types of biodiversity (plant and animal) and distinguishes between natural and urban green corners in their role for pollinators.
Can identify types of pollinators (bees, insects) and plants important for them, as well as elements of green corners that support biodiversity.
Can describe how biodiversity affects plant health, garden productivity and the sustainability of the local environment.
Can make a simple bee hotel or another pollinator-support element using recycled materials.
Can plan and organize green corners in and outside the school to support pollinators and local biodiversity.
Understands how pollinators contribute to plant reproduction and ecosystem maintenance.
Realizes that conserving biodiversity is important for the health of people, plants and the environment.
Knows basic types of pollinators, their needs and practical ways to protect them in the urban and school environment.
Has knowledge of the importance of green corners, resource sustainability and practical activities to support local biodiversity.

	Attitudes/values:

	Respects nature, plants and pollinators as a key part of biodiversity.
Believes that preserving local biodiversity is important for human health and the environment.
Accepts the importance of pollinators for plant reproduction and the productivity of gardens.
Is willing to take actions that contribute to creating and maintaining green corners and protecting pollinators.
Has a critical attitude toward the destruction of natural habitats and irresponsible use of resources.
Condemns degradation of pollinator habitats and destruction of the plants that support them.
Believes that everyone can contribute to biodiversity conservation through small, practical actions.
Supports initiatives to create green corners in the school and local community.
Understands that healthy pollinators and biodiversity are prerequisites for the sustainability of urban and school gardens.
Advocates active participation in activities for pollinator protection and developing local biodiversity.

	Contents (concepts) and number of lessons
	Activities:

	What is biodiversity (ecosystem)
Number of lessons: 1
	The teacher shows a short video/pictures about biodiversity and ecosystems.
Students discuss:
What is biodiversity?
Why is it important for nature and people?
What examples of biodiversity do we see in our school garden or park?
Activity: students in groups identify the living organisms they can find in the school yard (plants, insects, birds).
They make a list and categorize them into plant and animal species.
Then they create a simple poster “Biodiversity in our school yard” and present it to the class.

	The role of bees and insects (pollination)
Number of lessons: 1
	The teacher shows pictures of pollinators (bees, butterflies, other insects) and explains their role in pollination.
Discussion:
Why are bees important for plants and food?
What would happen if there were no pollinators?
Students watch a short video about the work of bees and pollination.
Students then in groups create a “pollination map”:
- which plants in the garden attract pollinators,
- where pollinators are most often found.
They discuss how we can support pollinators in our environment.

	Making bee hotels from recycled materials (bee hotel)
Number of lessons: 2
	The teacher explains what a bee hotel is and why it is useful for solitary bees and other insects.
Students work in groups and use recycled materials (wood, bamboo, cardboard tubes) to build a simple bee hotel.
Steps:
- choose a location for the hotel,
- fill it with different materials that provide cavities,
- secure and decorate it.
Discussion:
Which insects might use the hotel?
Where should we place it for best results?
Students place the bee hotel in the school garden or yard.

	Green corners in and outside the school (local greenery, school garden)
Number of lessons: 2
	Students explore the school yard or nearby area and identify potential places for “green corners” (small areas with plants for pollinators).
In groups, they suggest:
- what plants can be planted (flowers, herbs),
- how to create shade and shelter,
- how to use recycled materials to make planters.
Each group draws a plan and chooses a location.
Students can plant a small corner with flowers or herbs, or mark the place for future planting.
They record their work with photos and short descriptions, and share them with the class.


	Theme 4. DIGITAL TECHNOLOGY IN GREEN SPACES
Total lessons: 8

	Knowledge/skills:

	Understands the difference between traditional and smart irrigation, as well as the difference between various sensors for measuring soil and environment.
Distinguishes between different types of micro:bit sensors (temperature, moisture, light) and their applications in green spaces.
Can identify the basic components of the micro:bit and sensors and describe their functions.
Can describe how data on temperature, humidity and other parameters are collected from plants and soil.
Can connect the micro:bit with sensors and record data during experiments.
Can use basic digital tools to analyze collected data (tables, charts, visual displays).
Understands how proper data collection and analysis supports sustainable irrigation and plant care.
Realizes that digital technologies enable monitoring of plant health and improve efficiency in resource management.
Knows the basic principles of how the micro:bit works, temperature and moisture sensors, and smart irrigation systems (Smart Pots).
Has knowledge of collecting, analyzing and visualizing data for green spaces and the practical application of STEM skills in the school garden.

	Attitudes/values:

	Values digital technologies and their role in maintaining green spaces.
Believes that applying technologies such as the micro:bit and sensors is important for proper plant care and resource conservation.
Accepts the importance of collecting and analyzing data for the sustainability of green corners.
Is willing to take actions that use digital technologies to improve the school garden and the local environment.
Has a critical attitude toward insufficient use of technology and inaccurate measurements that can affect plant health.
Condemns irresponsible consumption of water and resources without using smart irrigation systems.
Believes that STEM skills and technology can help in sustainable planning and management of green spaces.
Supports innovation and the practical use of sensors and digital tools to improve quality of life and biodiversity.
Understands that proper use of technology enables plant monitoring, data analysis and better decision-making for sustainability.
Advocates integrating digital solutions into the school garden and the local community to support biodiversity and sustainability.

	Contents (concepts) and number of lessons
	Activities:

	Introduction to micro:bit and sensors (micro:bit, sensors)
Number of lessons: 2
	The teacher introduces the micro:bit and explains its basic parts (LED matrix, buttons, pins).
The teacher shows how to connect a sensor (temperature or soil moisture sensor) to the micro:bit.
Students open MakeCode and create a simple program to read data from the sensor.
In groups, students:
- connect the micro:bit with the sensor,
- test the program and display the value on the LED display or send it to a computer,
- discuss where and why these measurements are useful in the school garden.
Students share their first results and reflect on the importance of sensors in green spaces.

	Measuring soil temperature and moisture (temperature, soil moisture)
Number of lessons: 2
	The teacher presents a short video or pictures about:
- soil moisture and why it is important,
- temperature and its impact on plant growth.
Students in groups use micro:bit sensors to measure:
- soil moisture in different locations (sun/shade, different pots),
- air temperature in different parts of the garden.
They record the results in a table.
Discussion:
Which locations have higher/lower moisture?
How does temperature change in different places?
Conclusion: micro:bit sensors help monitor plant conditions.

	Smart irrigation – Smart Pots (automatic irrigation)
Number of lessons: 2
	The teacher presents a short video or images about Smart Pots and smart irrigation systems.
The teacher explains:
- how an automatic irrigation system works,
- why it saves water and supports plant health.
Students in groups create a simple Smart Pot concept:
- connect a soil moisture sensor to the micro:bit,
- program the micro:bit so that it signals (or activates a pump/servo in simulation) when the soil is too dry.
Students test the program by changing soil moisture (dry vs. wet soil).
Discussion:
How can smart irrigation help us in the school garden?
How can it reduce water waste?

	Basics of data analysis (table, chart)
Number of lessons: 2
	The teacher demonstrates how to input collected measurements into a table (paper or spreadsheet).
Students organize their data (temperature, soil moisture) and create a simple chart (bar or line chart).
They interpret the results:
- which plants or areas have the best conditions,
- what differences exist between locations.
Discussion:
How can charts help us understand data more easily?
What conclusions can we draw for better plant care?
Students present their charts and conclusions to the class.

	Theme 5. MICROCLIMATE AND CLIMATE CHANGE
Total lessons: 10

	Knowledge/skills:

	Understands the difference between urban heat islands and normal microclimate in natural and green spaces.
Distinguishes between the influence of green and non‑green surfaces on temperature and microclimate.
Can identify factors that influence microclimate and climate change (buildings, asphalt, greenery, industry).
Can describe ways urbanization changes local temperature and air quality.
Can measure temperature and compare values in green and non‑green areas.
Can analyze and interpret collected data on microclimate, temperature and humidity.
Understands how acid rain affects soil and plants and how it is related to climate change.
Realizes that nature‑based solutions (shade, green corners, trees) help reduce heat islands and protect the environment.
Knows the causes of urban heat islands, the consequences of climate change, and ways to mitigate them.
Has knowledge of the practical application of nature‑based solutions and measuring microclimate for the sustainability of green spaces.

	Attitudes/values:

	Respects nature and recognizes the impact of human activities on the microclimate.
Believes that green spaces and nature‑based solutions are important for mitigating the effects of urban heat islands and climate change.
Accepts the importance of monitoring microclimatic conditions and their significance for plant and environmental health.
Is willing to take actions that contribute to environmental protection and reducing the negative effects of climate change.
Has a critical attitude toward irresponsible management of urban spaces, destruction of greenery and pollution.
Condemns the destruction of natural corners, uncontrolled construction and pollution that changes the local climate.
Believes that every individual can contribute to improving the local microclimate through green actions.
Supports the use of nature‑based solutions such as shade, greenery and green corners for the sustainable development of cities.
Understands that climate change and urbanization are real problems, but that with proper measures their negative effects can be reduced.
Advocates integrating green areas and sustainable practices in the school garden, local community and everyday life.

	Contents (concepts) and number of lessons
	Activities:

	Urban heat islands (heat island)
Number of lessons: 1
	The teacher introduces the term “urban heat island” and shows pictures comparing urban and green areas.
Discussion:
Why are cities warmer than green spaces?
Which surfaces heat up the most (asphalt, concrete)?
Students identify examples of heat islands in their local environment (streets, parking lots, school yard).
The teacher explains:
- the causes of heat islands,
- how green spaces help reduce temperature.
Short task: students draw a simple sketch showing a “hot” and a “cool” area and explain the difference.

	Measuring temperature in green and non‑green areas (temperature)
Number of lessons: 2
	 Students go outside and measure temperature in two stations:
- a green area (trees, grass),
- a non‑green area (concrete, asphalt).
They use a thermometer or a micro:bit temperature sensor to record the values.
They repeat the measurements several times and calculate an average value.
Students record data in a table.
They compare results and discuss:
What is the difference in temperature?
Why is the green area cooler?
The teacher introduces the term microclimate and connects it to the results.
Students write a short conclusion: how green spaces influence local temperature.

	Comparison and interpretation of results (analysis, conclusions)
Number of lessons: 1
	Students compare the collected data (temperature in green vs. non‑green spaces) and interpret it.
They make a simple chart and present:
- differences in values,
- conclusions about the impact of green spaces.
Discussion:
How can we use these results to propose improvements in the school yard?
What actions can we take to reduce heat islands (more trees, shade, green corners)?

	Acid rain and its impact on soil and plants (acid rain)
Number of lessons: 2
	The teacher explains what acid rain is and how it forms.
The teacher uses pH strips to demonstrate the difference between neutral and acidic water.
Students in groups:
- measure the pH of different water samples (tap water, rainwater, vinegar diluted with water as a simulation),
- observe how acidic water affects soil and plants (using small samples or a simulation).
They record the results and discuss:
How can acid rain damage plants?
How can we protect soil and plants?
Conclusion: environmental protection reduces pollution and the risk of acid rain.


	Nature‑based solutions (green corners, shade)
Number of lessons: 2
	The teacher presents examples of nature‑based solutions:
- planting trees for shade,
- green roofs and walls,
- creating green corners and school gardens.
Students in groups choose one solution and create a proposal for the school:
- where to apply it,
- what materials and plants are needed,
- how it will improve the microclimate and environment.
Each group presents the proposal.
The class chooses the best ideas and discusses how to implement them.


	Final project and presentation (mini project)
Number of lessons: 2
	 Students prepare a final mini‑project, combining knowledge from all themes:
- Smart Green Space in the school yard,
- school garden plan,
- biodiversity and pollinator protection,
- using micro:bit sensors,
- microclimate measurements and nature‑based solutions.
Each group prepares a short presentation (poster, PowerPoint, or digital story) and presents it to the class.
Students reflect: what did we learn and how can we apply it in real life?



