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[bookmark: _Toc144293117]Module 9: Planning a STEAM Project for Ecological Problem in the Farm
Lesson Plan 1
Food production and sustainability – Hydroponic Farming
Proposed Students Age Range: 10-12 years old
	Purpose / Learning objectives

	· Introduce students to sustainable farming practices.
· Introduce students to hydroponic farming.
· Empower students to take action by understanding and implementing a sustainable farming practice (hydroponic gardening) at home or school level
· Introduce students to brainstorming ideas and concept mapping techniques.
· Encourage research and presentation skills.

	Intersecting objectives

	· Raise awareness about the growing global food crisis.
· Raise awareness about ecological problems on farms.
· Introduce students to brainstorming ideas and concept mapping techniques.
· Encourage critical thinking and problem-solving skills through hands-on activities.

	Facilitation

	· You may have your student groups formed in advance. You may also choose to work in pairs.
· Make sure you have the videos and other materials ready to use to ignite the initial discussion.
· You may have some pictures of hydroponic farms in print format in case the internet fails, or to share with your student groups.
· If you wish to use worksheets for the brainstorming sessions, have them printed out on time.
· Make sure you are familiar with the hydroponic gardening systems so that you can run a brief presentation, answer questions, or guide your students through research.
· If you use post-it for the brainstorming sessions, make sure you have a notice board or a wall available for teams to post their ideas / work.

	Ideas for follow - up

	· Explore the concept of food miles and discuss the environmental impact of transporting food.
· Encourage students to take action by advocating for sustainable farming practices in their community.

	Resources required

	· Hydroponic Gardening or Farm-related videos and resources (virtual farm tours)
· Art supplies (e.g., markers, paper, scissors)
· Science journals or notebooks
· Computers/tablets with internet access (for research)
· Post-it or worksheets

For the Wick Hydroponic System (each pair or group of students)
· Bucket or basin for water reservoir
· Water
· Hydroponic fertilizer (dry or liquid)
· Cotton or nylon cord for wicks
· Growing medium
· Growing tray
· Soil or potting mix
· Seedling
· Labels and markers for plants
· Step by step instructions

For the traditional planting process (each pair or group of students)
· One or two pots
· Seedling
· Soil or potting mix
· Watering cans or spray bottles

	Source / The day of the lesson: Materials & Class preparation

	· https://www.thespruce.com/hydroponic-gardens-wick-system-1939222
· https://www.thespruce.com/beginners-guide-to-hydroponics-1939215
· https://youtu.be/xFqecEtdGZ0?si=cIAsrFqo6kKTJCr5
· https://youtu.be/mivnqVqgieE?si=HFpI9kyFPgj-ANsr
· https://youtu.be/57HBTpEn7KQ?si=wqQPmsWQXTL0L7cb
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Implementation



	Timing
	Instructions step by step

	10 min
	Begin with a discussion about farms and their importance in producing food.
Use the videos about Farming and Food (TeDx) and Agroecology.
Ignite a discussion about the global food crisis and what makes us clearly state there is one. Engage students in thinking about solutions to undertake food crisis.

	10 min
	Introduce the concept of ecological problems on farms.
Use Brainstorming Ideas techniques to investigate students’ prior knowledge or ideas about these problems. You may hand out post-it or worksheets to help them organize their ideas.
Have the student groups share their ideas with the class.

	20 min
	Have your student groups conduct a brief research on ecological problems on farms and proposed solutions using internet resources.
In their groups, have them create two concept maps with their findings, one for the ecological problems on farms and one for proposed solutions.
Have the student groups share their work with the class and post their concept maps on the wall or notice board.

	20 min
	Introduce students to sustainable farming practices, such as crop rotation, organic farming, and no-till farming. 
Discuss how these practices address ecological problems. Correlate them with the proposed solutions they have already researched and presented in their concept maps.
Introduce students to Hydroponic gardening. 
Have your student groups conduct a brief research on hydroponic gardening systems using internet resources. They can use their notepads to take notes.
Have the student groups share their findings with the class.



	Hands on activity / farm - based learning



	Timing
	Description of activity

	30 min
	Introduce the wick hydroponic system. You can show pictures or videos to make sure your students understand how this system works and how they can easily create a simple grow tray.
Provide student groups with all required materials and step by step instructions (https://www.thespruce.com/beginners-guide-to-hydroponics-1939215)
Have them create their mini hydroponic installation and put it in a place with easy access to light.
You should also plant seeds in a traditional way – sowing seedlings into small pots without the wick system. Make sure your students water their pots every day and monitor the reservoir of the hydroponic installation to add nutrient liquid as needed.
Encourage them to keep journals to record observations and changes over time.



	Annexes


Annex 1: 
1. https://www.agfoundation.org/free-resources
2. http://www.verticalfarm.com/
3. https://www.oecd.org/agriculture/topics/agriculture-and-the-environment/
4. https://www.sciencedirect.com/topics/earth-and-planetary-sciences/environmental-impact-of-agriculture
5. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1240832/
6. https://youtu.be/KfB2sx9uCkI?si=2ANSBSPxspRVNQCu 
7. https://youtu.be/W9tGyNyfDbs?si=uEcH5h6o1Dlj6Pd6 
8. https://youtu.be/57HBTpEn7KQ?si=PTSbmZT5KEXHDR_B
9. https://www.thespruce.com/hydroponic-gardens-wick-system-1939222
10. https://www.thespruce.com/beginners-guide-to-hydroponics-1939215
11. https://youtu.be/xFqecEtdGZ0?si=cIAsrFqo6kKTJCr5
12. https://youtu.be/mivnqVqgieE?si=HFpI9kyFPgj-ANsr
13. https://youtu.be/57HBTpEn7KQ?si=wqQPmsWQXTL0L7cb




Module 9: Planning a STEAM Project for Ecological Problem in the Farm
Lesson Plan 2
Hydroponic Mini Farm and Vertical Planting 
Proposed Students Age Range: 10-12 years old
	Purpose / Learning objective

	· To introduce students to vertical planting as a space-saving farming technique.
· To teach students about the benefits of vertical planting for both farming and the environment.
· To engage students in a hands-on vertical planting activity.
· Empower students to take action by understanding and implementing a sustainable farming practice (vertical planting) at home or school level

	Intersecting objectives

	· Raise awareness about the growing global food crisis.
· Raise awareness about ecological problems on farms.
· Introduce students to sustainable farming practices.
· Encourage students to brainstorming ideas and concept mapping techniques.
· Encourage research, presentation, critical thinking, and problem-solving skills through hands-on activities.

	Facilitation

	· You may have your student groups formed in advance. You may also choose to work in pairs.
· Make sure you have the videos and other materials ready to use to ignite the initial discussion.
· You may have some pictures of vertical plants in print format in case the internet fails, or to share with your student groups.
· Make sure your students have been keeping records of their hydroponic and traditional pots.
· If you wish to use worksheets for the brainstorming sessions, have them printed out on time.
· Make sure you are familiar with the vertical planting so that you can run a brief presentation, answer questions, or guide your students through research.
· If you use post-it for the brainstorming sessions, make sure you have a notice board or a wall available for teams to post their ideas / work.

	Ideas for follow -up

	· If possible, arrange a visit to a local farm. Alternatively, conduct a virtual farm tour online.
· Have students observe and take notes on what they see and any potential ecological issues.

	Resources required

	· Vertical Planting or Farm-related videos and resources (virtual farm tours)
· Art supplies (e.g., markers, paper, scissors, labels for plants)
· Prototyping supplies (e.g., cardboard and / or mockup paper, glue, cutter)
· Science journals or notebooks
· Computers/tablets with internet access (for research)
· Post-it or worksheets
· Vertical planting structure examples
· Soil or potting mix (if you don’t use your hydroponic plants)
· Small plants or seeds (e.g., herbs, succulents) (if you don’t use your hydroponic plants)
· Classroom whiteboard or chart paper and markers

	Source / The day of the lesson: Materials & Class preparation

	· https://www.farmfood360.ca/
· https://ymiclassroom.com/lesson-plans/adane-virtualtours/
· https://agclassroom.org/student/virtual/
· https://www.almanac.com/how-grow-vertically-your-garden 




	Implementation



	Timing
	Instructions step by step

	10 min
	Warm-Up activity:
In their journals, students should have recorded data related to their mini-hydroponic plants and the ones the have planted in a more traditional way.
Have them in groups briefly present their findings.

	10 min
	Begin with a discussion about traditional gardening and the limitations of space in urban environments or small homes.
Introduce the concept of vertical planting as a solution to limited space for gardening and farming. Explain that it involves growing plants upward, on walls or vertical structures.
Use videos or pictures to briefly present real-life examples of vertical planting in urban environments and farms.

	10 min
	Use Brainstorming Ideas techniques to investigate students ideas about the benefits of vetical planting. You may hand out post-it or worksheets to help them organize their ideas.
Have the student groups share their ideas with the class.
Vertical planting benefits may include:
· Maximizing limited space
· Enhancing aesthetics
· Providing better air circulation for plants
· Reducing the need for weeding
· Promoting water conservation
· Improving indoor air quality (if done indoors)

	10 min
	Types of Vertical Planting
Explain that there are various ways to implement vertical planting, such as wall-mounted planters, trellises, and vertical garden kits.
Show pictures or videos of different types of vertical planting structures.

	10 min
	Have your student groups discuss a type of vertical planting structure.
Make the materials you used in the previous step available to each group.
Have each group present their findings to the class, explaining how the structure works and its potential advantages. They can use post-it or concept maps to effectively present their ideas.



	Hands on activity / farm - based learning



	Timing
	Description of activity

	30 min
	Provide each student or small group with prototyping materials and art supplies.
Announce that they will create a mini vertical hydroponic installment using their already made hydroponic trays.
The students will have to create the structure that will host their trays. They may use any of the provided materials and reflect on how their structure should be to ensure stability, easy access to feeding tray and ideal conditions for the plants.  

	10 min
	Encourage students to make observations about the vertical planting process and discuss any challenges they encountered.
Have students share their thoughts on how vertical planting might benefit the environment and local communities.



	Annexes


Annex 1:
1. https://www.nal.usda.gov/farms-and-agricultural-production-systems/hydroponics
2. https://www.worldwildlife.org/industries/sustainable-agriculture
3. https://www.nps.gov/articles/hydroponics.htm
4. https://kidsgardening.org/resources/gardening-basics-hydroponics/
5. https://www.thespruce.com/hydroponic-gardens-wick-system-1939222
6. https://plantplots.com/vertical-gardening/ 
7. https://gardenerspath.com/how-to/design/vertical-gardening-works-everyone/ 
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