Teacher: Adriana Petcu
Subject: Biology
	Title 
	The ECO-wall
	Time
	2 hours

	Subject: 
	Biology

	Aims 
	General competence[footnoteRef:1] 3. Solving real-life challenging situations based on creativity and logical thinking. [1:  According to the school curriculum for Biology, grade VI, approved by order of the Minister of National Education, no. 5003/02.12.2014] 

Specific competence[footnoteRef:2] 3.1. Identifying characteristics of biological systems based on models. [2:  Idem] 

Aims of the lesson: 
•	Introduce students to the concept of using preserved lichens to create a green space indoors for regulating humidity and promoting human health.
•	Teach students about the ecological benefits of lichens and their role in the surrounding environment.
•	Foster an understanding of the importance of caring for decorative objects as part of the human ecosystem.

	Key CS elements:
	Decomposition; Pattern recognition; Abstraction; Algorithm design.

	Age group:
	10-12 years old

	Learning situations:
	classroom
	Activity type: 
	extracurricular

	Resources: 
	preserved lichens, containers or frames for creating green space, potting soil (optional),
decorative elements (optional), informational resources about lichens, silicone glue gun, silicone sticks, protective gloves, A3 sheet (for sketch), pencil.

	Learning development:

	Problem definition: 
We will make a green using preserved lichens to regulate the humidity in a room, a process which is particularly important for human health: breathing, sound-absorbing effect, anti-stress effect. Lichens have been used by humans in food, in pharmacies and to produce pigments.  Even stabilised lichens have an active role in the surrounding air. At the same time, lichens cannot be kept in very dry air. Students will learn that a decorative object can be considered part of the human ecosystem, so the student should take care of it to provide its benefits: a green space that is easy to maintain and of decorative value.

I. Decomposition (10 minutes)
1. Explain the purpose of the lesson: to create a green space using preserved lichens for regulating humidity and promoting human health.
2. Break down the components of the lesson: understanding the benefits of lichens, designing, and creating the green space, and learning to care for it.

II. Pattern recognition:
1. Discuss the patterns and characteristics of lichens, including their ability to regulate humidity, absorb sound, and provide anti-stress effects.
2. Help students recognize the role of lichens in human history, such as their use in food, medicine, and pigment production.
3. Encourage students to identify patterns in the ways lichens interact with their environment.
Texture and structure:
•	Identify recurring patterns in the texture and structure of lichens, such as the arrangement of lobes, branches, or thalli.
•	Recognize the distinctive surface patterns, including ridges, cracks, or soredia, which are important for species identification.
Color variations:
•	Notice patterns in color variations among different lichen species, ranging from vibrant greens, yellows, and oranges to muted grays, browns, and blacks.
•	Observe how color patterns may vary within a single lichen species based on environmental factors like light exposure and moisture levels.
Habitat preferences:
•	Recognize patterns in lichen distribution and habitat preferences, such as their affinity for specific substrates like rocks, trees, or soil.
•	Identify common patterns in lichen communities based on ecological factors like altitude, humidity, and pollution levels.
Growth forms:
•	Notice patterns in lichen growth forms, including crustose, foliose, and fruticose types, each exhibiting characteristic shapes and growth patterns.
•	Identify recurring growth patterns, such as concentric rings or radial branching, which reflect the underlying biological processes of lichen development.
Species associations:
•	Recognize patterns in lichen associations with other organisms, such as symbiotic relationships with algae or cyanobacteria.
•	Identify characteristic patterns of lichen colonization on substrates and their interactions with surrounding plant and microbial communities.
Environmental indicators:
•	Learn to recognize patterns in lichen sensitivity to environmental factors like air quality, pollution levels, and climate conditions.
•	Use lichen patterns as bioindicators to assess environmental health and monitor ecosystem changes over time.

III. Abstraction: 
· Discuss the importance of caring for the green space to ensure its longevity and effectiveness in providing health benefits.
· Help students understand the broader implications of incorporating green spaces into indoor environments.
· Focus on the unique characteristics of lichens, including their structure, texture, color variations, and natural patterns.
· Identify the versatility of lichens as decorative elements, ranging from small, intricate pieces to larger arrangements that mimic natural habitats.
· Abstract the concept of lichens as more than just biological organisms but also as aesthetic components that contribute to the visual appeal of indoor spaces.
· Recognize the decorative value of lichens in interior design, where they can add texture, depth, and natural beauty to room decor.
· Abstract lichens as representatives of the natural world and essential components of ecosystems.
· Highlight the role of lichens in indoor environments, where they contribute to air quality, humidity regulation, and overall well-being.
· Abstract the ecological significance of lichens and their role in environmental health and sustainability.
· Foster an understanding of the broader implications of incorporating natural elements like lichens into indoor spaces, promoting awareness of ecological principles and conservation efforts.

IV. Algorithm design: 
· Provide students with step-by-step instructions for creating their green space using preserved lichens.
· Demonstrate how to assemble the containers or frames and arrange the lichens in a visually appealing manner.
· Discuss the importance of selecting appropriate locations for the green space to optimize its benefits for humidity regulation and aesthetics.
· Outline guidelines for caring for the green space, including watering (if necessary) and cleaning.
Step 1: Identify decorating needs:
· Assess the room to determine where decorative elements are needed.
· Consider areas such as walls, shelves, tables, and other surfaces that could benefit from lichen decorations.
Step 2: Select lichens:
· Choose preserved lichens that suit the desired aesthetic and theme of the room.
· Consider factors such as color, texture, and shape when selecting lichens.
Step 3: Plan placement:
· Decide where to place the lichen decorations within the room.
· Consider creating focal points or accentuating existing features with lichen arrangements.
Step 4: Prepare surfaces:
· Clean and prepare the surfaces where the lichens will be attached.
· Ensure that surfaces are dry and free of dust or debris to promote adhesion.
Step 5: Attach lichens:
· Apply adhesive to the back of each lichen piece.
· Carefully press the lichens onto the selected surfaces, ensuring proper adhesion.
· Arrange the lichens according to the planned placement, creating visually appealing compositions.
Step 6: Enhance decorations (Optional):
· Incorporate additional decorative elements such as frames, containers, or lighting to complement the lichen arrangements.
· Experiment with different arrangements and combinations to achieve the desired aesthetic.
Step 7: Evaluation:
· Step back and evaluate the overall appearance of the room with the lichen decorations.
· Make any necessary adjustments to the placement or composition of the lichens to achieve balance and harmony in the room.
Step 8: Maintenance:
· Regularly inspect the lichen decorations for signs of damage or deterioration.
· Gently clean the lichens with a soft brush or cloth to remove dust or debris as needed.
· Avoid exposing the lichens to direct sunlight or excessive moisture, as this can cause fading or deterioration.
Step 9: Enjoy and appreciate:
· Take time to appreciate the beauty and unique characteristics of the lichen decorations.
· Enjoy the calming and aesthetic benefits that lichens bring to the room, promoting a sense of connection to nature and well-being.
Step 10: Reflect and share:
· Reflect on the process of decorating with lichens and the impact it has on the room's atmosphere and ambiance.
· Share the experience with others and encourage them to explore creative ways of incorporating natural elements into their living spaces.

	Assessment:
	Observing students' behaviour during the activity.

	Expected results:
	A "living" display hung on a wall, a graphic organizer of the uses of plant cryogenics

	Notes:
	This project can also be linked to Technology, grade 8, 13-14 years old students.





