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FOOD SHED LESSON PLAN – METHODS OF URBAN FARMING 
 

 

INTRODUCTION 
 

Topic/Unit of Study: Growing Food      

Age group: General audience       

 

Lesson Objective(s) 

1. To identify emerging methods of urban indoor farming: hydroponics, aquaponics & soil-based 

farming. 

2. To identify environmental benefits of using sustainable farming methods.  

3. To compare growth in aquaponics, hydroponics, and soil to identify advantages or disadvantages 

of each growing method for kale and radish crops. 

4. To create discussions around different farming methods and how these may impact the future of 

indoor farming.  

 

Materials      Key terms 

Radish plants      Aquaponics 

Kale plants      Hydroponics 

       Soil-based systems 

       Environment  

 

 

CONTENT TIME 
 

Identify (~5min) 

- Climate change refers to the long-term changes in temperatures (too hot, cold, precipitation 

increases) and other characteristics of the atmosphere.  

- Human activities like deforestation and agriculture are causing more frequent droughts and 

worldwide temperatures to rise higher and faster than any time we know of in the past.  

o Earth’s average temperature has increased between 1.5 - 2C compared to pre-industrial 

levels.  
- Deforestation is cutting down of forests or removing forests from the planet. Remember trees 

absorb and store carbon dioxide and transform it to oxygen which is a vital source for living 

organisms like us. Imagine how deforestation causes land changes by removing habitats and 

converting into agricultural land.  Land use changes are responsible of 7 – 14 % of greenhouse 

emissions that causes climate change. 

 

 

 

http://www.natureharmony.org/
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- Agriculture is the practice of growing crops to provide food. Agriculture contributes towards 

climate change through gas emissions like methane and nitrous oxide. It directly releases about 

17% of all greenhouse gases.  

(https://www.oecd.org/agriculture/ministerial/background/notes/4_background_note.pdf)  

Questions to consider (instructor will prepare possible questions before lesson):  

- How do you think climate change affects us? 

- How do you think climate change affects animals and plants? 

- What can we do to stop climate change? 

o https://archive.epa.gov/climatechange/kids/faq.html#ten 

- What role does agriculture play?  

 

 

Understand (~2 min) 

- Indoor farming is a solution to the land use changes because it allows growing plants indoors. 

This might be at a residential home, within a business location like an office, restaurant, or any 

other enclosed area.  

- There are multiple types of indoor gardening, including hydroponics gardening, indoor 

aquaponics, and soil-based systems.  

- Indoor farming is being used to boost local food supplies and provide fresh produce to 

communities.  

- Indoor farming often creates huge emissions from electricity use. But it can have lower emissions 

if renewables are used.  

 

Process - (40 min) 

In person: 

*Organizer of shed should have crops (kale and radish) planted 1 month prior to visit*  

1. While exploring the shed, learn about the different growing methods used. Descriptions of each 

type are as follows:   

 

- Aquaponics: is a form of agriculture which combines the growing of fish in a closed environment 

(aquaculture) and the growing of plants usually in a soil-less environment (hydroponics) 

o How it works? 

o 1) Fish generate waste that is rich in ammonia, a nitrogen compound that is toxic to fish 

at high levels,  

o 2) Unlike other systems, ours have decomposer worms and naturally present 

Nitrosomonas and nitrobacters bacteria to rapidly convert fish waste ammonia into 

harmless nitrates. Our team of decomposers live in an environment of activated carbon. 

This special charcoal has astonishing amounts of surface area – a single gram can  

 

http://www.natureharmony.org/
https://www.oecd.org/agriculture/ministerial/background/notes/4_background_note.pdf
https://archive.epa.gov/climatechange/kids/faq.html#ten


 
 
 
 
 

NATURE HARMONY FOUNDATION 
 

5 Shields Court, Unit 108          WWW.NATUREHARMONY.ORG   INFO@NATUREHARMONY.ORG 

MARKHAM, ONTARIO L3R 0G3    TEL. NUMBER: (647) 497-5575                  

 

contain surface area equivalent to that of a tennis court or even a football field! It therefore 

allows great proliferation of microbes to do the dirty work of breaking down waste for 

use by primary producers like plants.  

o Aquatic and hydroponically-grown plants take up nitrates and other elements (e.g.. 

potassium, phosphorous) to grow and improve water quality for the fish. 

o Makes a closed-loop system. This means that the system functions like a cycle in which 

fish generate waste that can be used by plants to grow and in turn the plants help keep the 

fish water quality high so that the fish can generate more waste allowing the cycle to 

continue.  

 

- Hydroponics: is the practice of growing plants in a mineral nutrient solution, oxygen, and water, 

without a soil medium.  

o The essential macro- and micro- nutrients are provided to the plants by dissolving 

fertilizer salts in the water.  

o They need nutrients and trace elements to germinate, grow, fight off diseases and pests 

and to reproduce. 

o Most vertical farms use special liquid fertilizers mixed from various chemicals. 

o We make own stock solution, known as worm tea, combining different ingredients like 

worm castings.  

o Worm castings are essentially earthworm waste, otherwise known as worm poo.  

o Earthworms consume organic matter; it travels the length of the worm’s digestive tract 

before being excreted as a bacteria-enriched cast.  

o Our stock solution is pumped through a series of pipes.   

 

- Soil-based system: There are many ways to grow plants in containers. Some use soil taken from 

former farms, but it is possible to make your own soil with a range of organic ingredients.  

o Our Soil-based system combines organic ingredients like worm castings and biochar. As 

we know, worm castings are worm poop.  

o Biochar is a fine-grained charcoal which is added to garden soil to replenish nutrients, 

retain moisture, and hold beneficial microorganisms.  

o More nutrients and trace elements are distributed from the worm tea reservoir through 

pipes.   

 

2. Once, participants are aware of how each method works, compare the kale and radish crops that 

have been planted 1 month prior in each growing method at the same time. Use the handout at 

the end of the document to sketch out the crops and record any observations. 

3. Discuss the following questions: 

a. Are there size differences among the kale plants across the three methods? What about 

the radish plants? 

http://www.natureharmony.org/
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b. Are there notable differences in morphology? (Hint: compare the roots of the radish) 

c. Does the kale plant prefer a certain method? (Does it do particularly well in one method 

compared to the rest) What about the radish?  

d. What could be the advantages of having different growing methods all in the Shed? 

4. If possible, test nutrient levels using soil and aquarium test kits. Compare results across the 

different methods. 

If completing activity remotely/online:  

1. Explore the different growing methods of the shed through the interactive clickable features on 

the website. Descriptions of each are available above.  

2. Compare the different growing methods and create a table like the one below.  

 

 

CLOSING 
 

Analyze and Communicate (~5 min) 

- Invite students to present their favourite urban farming method. What surprised them of their 

choice?  

- What are the pros and cons of their choice?  

- Ask students which growing methods they use at home to grow plants and how they could 

improve their growing methods based on what they learned today. 

 

Conclude (~5 min) 

- Ask students what might happen if all forests are cut down and being replaced by agricultural 

lands. 

- Given the pluses and minuses of urban agriculture, do you think indoor farming can help tackle 

climate change?  

- Ask participants if they think indoor farming should be used more often? If so, in which areas? 

If not, why not? 
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Table could be used as a handout to each student. 

 

FARMING METHOD ADVANTAGES DISADVANTAGES 

Hydroponics 

 

 

- Saves water, up to 

90% 

- Plants can be grown 

anywhere year-round. 

- Increased growth rate  

- Greater control over 

growing conditions.  

- No weeding required. 

 

- higher start-up costs 

compared to soil 

growing systems. 

- Diseases, when 

present, can spread 

easily. 

- Requires some basic 

skills and knowledge 

to maintain.  

 

Aquaponics 

 

 

- Saves water. 

- All-natural fertilizer 

source from fish waste  

- Fish are free of growth 

hormones and 

antibiotics. 

- Produce is free of 

pesticides and 

herbicides.  

- Reduced plant disease. 

  

- higher start-up costs 

compared to soil 

growing systems. 

- High consumption of 

electricity 

- Must be professionally 

installed.  

- Needs constant 

monitoring.  

Soil-based system 

 

 
 

- Free of pesticides and 

fertilizers 

- Increased growth rate 

- Low maintenance 

-  Heavy to transport 

soil. 

- Prone to diseases. 
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Have participants sketch out the crops in the different growing methods and record observations. 

 

GROWTH 

METHOD  

AQUAPONICS HYDROPOICS SOIL-BASED  

Kale  

 

 

 

 

 

 

 

 

 

 

Observations: __________ 

______________________ 

______________________ 

 

 

 

 

 

 

 

 

 

 

 

Observations: __________ 

______________________ 

______________________ 

 

 

 

 

 

 

 

 

 

 

 

Observations: __________ 

______________________ 

______________________ 

Radish  

 

 

 

 

 

 

 

 

 

 

Observations: __________ 

______________________ 

______________________ 

 

 

 

 

 

 

 

 

 

 

 

Observations: __________ 

______________________ 

______________________ 

 

 

 

 

 

 

 

 

 

 

 

Observations: __________ 

______________________ 

______________________ 
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