¥ @oTE

Green Industries Home-Grown Vegetables/Herbs
Grade 9 / TAS10/THJ10
2024

By the end of this project, the student will identify and explain
the impact that growing our own food crops had on
civilization. Students will demonstrate an understanding of
where food comes from and the importance of growing our
own food. Students will demonstrate an understanding of sail
basics, plant nutrition, seed germination and plant care.

Students will demonstrate learning skills that include

. . responsibility, organization, independent work, initiative and
. . . o
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Introduction

Course Code: TAS10/ THG10

Broad base Technology: Technology and the Skilled Trades, and Green Industries
Destination: Open

Grade Level: 9

Online Project Name: Home-grown Vegetables / Herbs

This project can be utilized in a soiled rotation process or themed reconstruction or
deconstruction through extension activities (i.e. Designing a greenhouse, recipe development)

BBT(s) covered in the activity

This activity strictly focuses on Green Industries as the Broad Based Technology. There is the
potential for expanding the lessons to meet the needs of other BBT areas.

How to use this document

This document was designed originally for the synchronous or asynchronous model that
schools were using using during the pandemic. It has since been rewritten to reflect the new
curriculum for 2024. This project would be great to use for an e-learning course or in a
classroom setting.

The activities in this document are designed as a research based approach to food security
with a final activity that was hands on. The original version had two options, during the rewrite
there was a third option added to support in class options. We found it important to leave the
at home options in this document in the event that the educator using this resource was in a
different location from the students. (Example: Online Course)

Project outline

By the end of this project, the student will identify and explain the impact that growing our own
food crops had on civilization. Students will demonstrate an understanding of where food
comes from and the importance of growing our own food. Students will demonstrate an
understanding of soil basics, plant nutrition, seed germination and plant care. Students will
demonstrate learning skills that include responsibility, organization, independent work,
initiative and self-regulation.



Student activities

Introduction - Link to slide presentation

Activity # 1 - Link to How Growing Crops Changed the World
Activity # 2 - The Importance of Link to Growing Our Own Crops
Activity # 3 - Link to Understanding Soil Basics & Plant Nutrition
Activity # 4 - Link to Seed Germination and Plant Care

Activity # 5 - Link to Building a Mini Greenhouse

Culminating Activity - Link to Homegrown Windowsill Herbs & Vegetables (option A, B & C)

Planning notes

e Teachers are to deliver the prepared slide presentation in real time leading
discussions. If the teacher is running this remotely or though e-learning this is a
planning consideration that should be taken into consideration. Teachers should review
resources in advance and expand on themes to enhance the presentation based on
their prior experience and knowledge.

e The student activity have been divided into 5 smaller assignments that are skill building
focusing on the fundamental concepts and 1 culminating activity using the Engineering
Design Process(with options)

e Each activity located in this resource is linked to the slide presentation, and can be
assigned by teachers (with deadlines), as they see fit.

e Students are to include research acquired from the guiding questions in the activities in
their slide presentations.

e |[f teaching remotely the teacher will prepare packages to be sent out to students that
will include potting mix, herb seeds or vegetable seeds and instructions pertaining to
seed variety. Teachers who are unable to send seeds due to budgetary constraints
should prepare and grow seedlings and share progress through images and
synchronous sessions, or have students acquire seeds from home using items such as
a pepper or other fruits and vegetables that have seeds.

e Prior knowledge of basic gardening, planting techniques, gardening tools, types of
soils (N-P-K) is helpful but nor required. Prior knowledge in using Google slides would
also be a benefit to the teacher and students.

Overall expectations covered

A1: Initiating and Planning: demonstrate an understanding of fundamental technological
concepts and related skills by initiating and planning projects.

A2: Designing and Performing: develop projects that involve creating products and/or
services, using a variety of resources and techniques, and record and development of

their projects

A3: Analyzing and Refining: evaluate and refine processes, products and/or service



A4: Follow Health and Safety Practices: apply an understanding of health and safety practices
and procedures when using materials, tools and equipment.

B1: Fundamentals of Technological Development: demonstrate an understanding of how

various needs and underlying social, economic and environmental factors drive the
evolution of technology.

B2: Impacts of Technology: analyze impacts of various technologies on individuals, society,
the economy, and the environment

B3: Careers and Pathways in Technology and the Skilled Trades: explore and describe career
in technological fields and the skilled trades, and pathways for entering them



Skilled trades and apprenticeship opportunities

Apprenticeship and Skilled trades information was collected through this link to
skilledtradesontario.ca please ensure to check the website to ensure you are accessing the

most recent updated information.

Trade Name Trade | Classification Exa | Red | Trade Details
Code m Seal
Horticultural 441C | Non-Compulsory YES | YES | Details about Horticultural
Technician Technician
Agricultural - Fruit 640F | Non-Compulsory NO Details about Agricultural

Grower

-Fruit Grower

Engineering design process

The engineering design process will allow students to demonstrate their learning through a

design process connected to the broad based technology classes.

This engineering design process has been modified from the Ministry of Educations model

and as part of the expectations this step-by-step guide was developed to help the educator
meet those expectations This engineering design process is to use as the basis of the activity

below.

Students will go throught the process of Initiating and Planning, Designing and Performing,

and Analysing and Refing a project based on a real world problem.

Any engineering design process can be used. Connect with your board to implement the
engineering design process that is currently being used in your district.

Fundamental technological concepts

The fundamental technological concepts covered in this project include exploring
environmentally sustainability, creative, structure, safety, material, innovation & function.
Link to the Fundamental technological concepts from the Ministry of Educatation

Universal design for learning

Through this activity there are opportunities for student influence to reflect the student’s
heritage and culture. Students are encouraged to reflect on their own practices in their
personal lives. Students are encouraged to engage with the lesson through doing and



http://skilledtradesontario.ca
http://skilledtradesontario.ca
https://www.skilledtradesontario.ca/trade-information/horticultural-technician/
https://www.skilledtradesontario.ca/trade-information/horticultural-technician/
https://www.skilledtradesontario.ca/trade-information/agricultural-fruit-grower/
https://www.skilledtradesontario.ca/trade-information/agricultural-fruit-grower/
https://docs.google.com/presentation/d/19j329SMPSpm5hOhWZwHpgWodQps8fHubQVlrTVePAIQ/copy?usp=sharing
https://www.dcp.edu.gov.on.ca/en/curriculum/technological-education/courses/tas1o/g9-10-program#edp
https://docs.google.com/presentation/d/19j329SMPSpm5hOhWZwHpgWodQps8fHubQVlrTVePAIQ/copy?usp=sharing
https://www.dcp.edu.gov.on.ca/en/curriculum/technological-education/courses/tas1o/g9-10-intro#fundamental-concepts

researching what their communities do. At the conclusion of these lessons the goal is that
students will become more aware of the impact they have on the food that they consume and
determine how they are going to act on the knowledge obtained in this series of activities to
influence and change their practices when it comes to food. (CAST, 2018)

Indigenous ways of knowing, doing and learning

This document was written with resources from the place this was written and as educators
we need to consider the resources and traditions of the place the teachings are taking place.
Please use these resources in this section as a guide. Please reach out to your schools liaison
or representation of the Indigenous teachings for your region.

Please consult your school boards First Nation, Metis and Inuit curriculum and / or cultural
support team to inform content or activities relevant to communities in your area.

Link to The Four Sacred Medicines
Link to Indigenous Education Garden

Potential for community partnership

Community is greater than the classrooms we are a part of. Consider reaching out to
community and school board partners to support in the learning process and extend the
learning beyond what is covered in these activities.
e Indigenous Elders
Indigenous Educators
Nursery Workers
Garden Centres
Seniors Groups

Innovations and emerging technologies

There are a variety of different technologies that are becoming more and more popular within
the green industries field of study. Some of the innovations and technologies that are related
to this collection of activities include:
e Precision Agriculture
o Sensors: Soil moisture sensors, temperature sensors and other loT devices
help farmers and home growers monitor and manage their crops more
efficiently by providing real-time data.
o Drones: Used for aerial surveying, mapping and monitoring crop health,
detecting pests and applying treatments.
e Vertical Farming
o Hydroponics: Growing plants without soil by using nutrient solution in water.
o LED Lighting: Energy-efficient lights that provide optimal wavelengths for
photosynthesis, used primarily in indoor and vertical farms.


https://aht.ca/wp-content/uploads/2017/12/FourSacredMedicines.pdf
https://www.oise.utoronto.ca/scan/indigenous-education-garden

e Biotechnology
o Genetic Engineering: Developing seeds/crops that are more resistant to pests,
diseases and environmental conditions.
e Smart Greenhouses
o Climate Control Systems: Automated systems that regulate temperature,
humidity, and CO2 levels to optimize plant growth
o Remote Monitoring: Allows farmers/home growers to control and monitor
greenhouse conditions from anywhere using smartphones or computers.

Career opportunities

This project does not include any industry extensions/career exploration; however, the project
incorporates basic fundamental principles of Green Industries that can be built on may lead to
greater student engagement and interest in this field. Using this resources consider the career
connections that can be made that might include: horticulture technician, fruit grower,
medicinal medicines, naturopathic doctor, or even a construction worker or manufacturing that
might build the supplies needed (greenhouse, solar panels, watering systems, tables and
design of a greenhouse.) For additional skilled trade, apprenticeship, and career opportunity
resources visit the Ontario Council for Technology Education website or contact your schools
guidance department.

e Link to apprentice search
Link to Ontario colleges

[ ]
e Link to my blueprint
e Link to skilled trades Ontario

Assessment and evaluation

Evidence of student achievement for evaluation is collected through this project from different
sources using multiple sources to evaluate student learning. Student products will be in the
form of assignments for evaluation. Assignments for evaluation include rich performance
tasks, demonstration, research, project based on real world setting. Assessment will include
the categories of knowledge/understanding, thinking, communication and application.

Link to the Ministry of Edcation Achievement Chart

Experiential learning

This activity has the ability to lead to an experiential learning opportunity. The students should
be guided through this lesson with opportunities of reflection and the opportunity to become
engaged in the activities through a hands on approach.


https://octe.ca/
https://www.apprenticesearch.com/
https://www.ontariocolleges.ca/en
https://myblueprint.ca/
https://www.skilledtradesontario.ca/
https://www.dcp.edu.gov.on.ca/en/curriculum/technological-education/courses/tas1o/evaluation

Reflection of learning

Teachers will ask the students to answer the following questions before, during and after the
completion of all activities that conclude the student’s presentation:

What do you already know about home grown vegetables/herbs? What would you like
to know? What questions do you have now? Explain what you liked and disliked about
this project. Why?

What do you hope to learn? What do you need to know now that you have started?
Did you learn something new? What stands out?

Where do you think your food comes from? What impact does this have on your life?
Has your outlook on where food is produced had an impact on your diet?

Please provide any feedback you may have for improving this lesson.

Health and safety considerations

There are minimal concerns with safety in this project. Using a knife may be required when
poking holes into containers and should be addressed. Reviewing the following documents
would be beneficial and help address any concerns applicable to safety

Link to Review of “Knife Handling” ToolSAFE Video

Link to Green Industries SAFEDocs (particularly page 31)

Green Industries workers handle knives frequently to cut plant material and flowers. Workers
should know how to use them correctly in order to avoid cuts. Cuts often result from the
improper use of knives. A sharp knife is safer than a dull one because it will cut materials
more easily and with less pressure.

1.
2.

»w

8.

9.

Always use the correct knife.

Always use a sharp knife. You are more likely to cut yourself with a dull knife because
you will need to use more force.

Always cut with the blade facing away from your body.

Never let the knife’s blade or handle hang over the edge of a table.

When carrying a knife, hold it by the handle with the point of the blade facing down at
your side. Make sure that the sharp edge is facing behind you.

Do not try to catch a falling knife. Step away and let it fall.

When you are passing a knife to someone, lay the knife down on the work surface or
pass it by carefully holding the dull side of the blade with the handle facing toward the
other person.

Never use a knife to perform inappropriate tasks, such as opening soil bags or prying
something apart. These tasks could damage or even break the blade

Carefully wipe the blade from its dull side.

10. Always wash, sanitize, and wipe knives before putting them away.
11. AT ALL TIMES - IF IN DOUBT, SEE YOUR INSTRUCTOR


https://www.youtube.com/watch?v=hD5uvd8ZO5M
https://octe.ca/resources/safety/safedoc-green-industries

Introduction - PowerPoint Presentation

The introduction to the project is presented in a PowerPoint presentation. Please utilize and
refer to the picture and link below.
Herbs

Home Grown Vegetables PowerPoint

Home Grown Vegetables & Herbs

Link to Home grown vegetables and herbs



https://octe.ca/download_file/71eb7018-86f4-4073-8ca8-c1df61761702/298
https://octe.ca/download_file/71eb7018-86f4-4073-8ca8-c1df61761702/298

Activity #1: How Growing Crops Changed the World?

Students will gather information on the question - How did growing crops change the world?
The fact is that civilization, as we know it was born when we became farmers! Take some time
to gather information through student research on the question, “How did growing crops
change the world?” using the resources provided below:

Link to National Geographic Education website

Link to The New York Times article titled How the First Farmers Changed History
Link to Beaker Life article titled The Evolution of Agriculture

Students will answer the following questions after they have research the topic in
question:

When and where did humans start to grow/farm their own crops for food? What were
some early crops?

What changes in society resulted from farming? How did it impact where and how
people lived? How did it affect human health & longevity?

We were nomadic people before this revolution happened, what does that mean?
How did we get our food before we began growing crops? What kind of house would
people have lived in back then?

10


https://www.nationalgeographic.org/education/
https://www.nytimes.com/2016/10/18/science/ancient-farmers-archaeology-dna.html
https://thebeakerlife.com/the-evolution-of-agriculture-ebc10bf664ae

Activity #2: The Importance of Growing Your own Food.

Students will use the following resources provided to research the importance of growing their
own food.
Resources:
e Link to McGill University Food Services website on Sustainability
e Link to the CBC article on How important is it for Canada to produce its own food?
e Link to Food Secure Canada
Once they have researched the topic the students will be asked to answer the following
questions:
e Where do some foods (produce) originally grow and how does it travel before arriving
at our grocery stores?
e What kind of carbon footprint are we leaving behind with the current practice of food
delivery?
e Describe how a typical head of lettuce starts in California and makes its way to our
grocery store.
e How can we change the way we farm in order to eat more locally and sustainably?
Clue: Farm to Table (home gardens, community gardens, local farms, food share)
e What are the benefits of growing food in your backyard compared to imported produce
from your grocery store?

11


https://www.mcgill.ca/foodservices/sustainability
https://www.cbc.ca/news/canada/forum-produce-1.3499711
https://www.cbc.ca/news/canada/forum-produce-1.3499711
https://foodsecurecanada.org/resources-news/news-media/buying-local-food-products

Activity #3: Understanding Soil Basics and Plant Nutrition

Students will use the resources provided to research information on basic soil knowledge and
plant nutrition.
Resources:

Link to Gardening Know How: Soilless Potting Mix — What Is A Soilless Mixture And
Making Homemade Soilless Mix

Link to The Spruce: Soilless Potting Mix
Link to Master Gardeners of Ontario website
West Coast Seeds: Link to What the Heck is N-P-K ?

Students will then be required to answer the following questions:

What is a soilless potting mix used for and what are its benefits?

What ingredients make up a soilless potting mix?

What can you do to improve soil in your garden? le: adding organic compounds...
NPK are nutrients required for plants to grow and succeed. What does each letter
stand for and what are the benefits of each nutrient. (ie: N= Nitrogen: excellent for the
growth of healthy leaves and shoots)

Activity #4: Seed Germination and Plant Care

Students will use the resources provided to research information on seed germination and
plant care
Resources:

Link to Gardening Know How article on caring for seedlings after germination
Link to The Spruce article on when should | feed plant seedlings
Link to Gardeners article on how to start seeds

Link to Gardeners article on Growing Tomatoes from Seed to Harvest

Students will then be required to answer the following questions:

What is a viable seed?

What is required to encourage seed germination? (requirements/conditions)
Explain the difference between a cotyledon and true leaves?

What does damping off mean and what causes it to occur?

What does it mean to transplant your seedlings?

What does hardening off mean?

Describe the steps involved in starting and caring for a tomato from seed to fruit

12


https://www.gardeningknowhow.com/garden-how-to/soil-fertilizers/soilless-growing-mediums.htm
https://www.gardeningknowhow.com/garden-how-to/soil-fertilizers/soilless-growing-mediums.htm
https://www.thespruce.com/what-is-a-soilless-potting-mix-1403085
https://www.mgoi.ca/
https://www.westcoastseeds.com/blogs/garden-wisdom/what-the-heck-is-n-p-k
https://www.gardeningknowhow.com/garden-how-to/propagation/seeds/seedlings-after-germination.htm
https://www.thespruce.com/when-should-i-feed-plant-seedlings-1403093
https://www.gardeners.com/how-to/how-to-start-seeds/5062.html
https://www.gardeners.com/how-to/video-slideshow-growing-tomatoes/7902.html

Activity #5: Building a Mini Greenhouse

Using the research that was done previously students will consider the components that
contribute to the growth of plants. They will consider these components to design a
greenhouse to house three 4 inch pots where they will have the opportunity in the next activity
to grow these seeds.

Students should be given a list of available materials before they start planning their project.
The students should then be allowed to ideate and follow the engineering design process to
determine the best materials and design for their greenhouse.

Option 1:

Students will draw up plans using pencil and paper to express their ideas before constructing
their design.

Option 2:

Students will utilize a digital drawing tool to create a model of their greenhouse prior to
construction.

Activity #6: Culminating Activity: Home Grown Windowsill
Vegetables and Herbs

Can we grow food at our own homes?

The fact is that with a little knowledge and very limited resources we can grow vegetables and
herbs almost anywhere. Using the resources provided, students need to research basic
gardening skills and information that will assist the students to complete the options available
in this cumulative activity.

Resources:

e Link to Gardening Know How article on Caring for Seedlings After Germination
e Linl The S icl H c for P S !
e Link to Gardeners article on how to start seeds

e Link to Gardeners article on Growing Tomatoes from Seed to Harvest

OPTION A - Growing Seedlings at Home

A package will be mailed out to students by the teacher and will contain the following,

e Potting mix
e Seeds (Herbs or Vegetables)

13


https://www.gardeningknowhow.com/garden-how-to/propagation/seeds/seedlings-after-germination.htm
https://www.thespruce.com/when-should-i-feed-plant-seedlings-1403093
https://www.gardeners.com/how-to/how-to-start-seeds/5062.html
https://www.gardeners.com/how-to/video-slideshow-growing-tomatoes/7902.html

Teachers please note: if this activity is taking place in the fall semester it is best to grow herb
seeds which can continue to grow on a windowsill. If it occurs in spring, a vegetable growing
option also works well so seedlings can be transplanted outdoors when ready.

Students will be resourceful and use any suitable container available to start their own seeds
by creating a mini-greenhouse. (There are many examples on the internet using items such as
coffee cups or egg cartons with plastic wrap)

Students will research their seeds requirements for optimum germination and survival
Students will sow their seeds into their homemade mini-greenhouses

Students will use Google slides to document their progress from beginning to end.

OPTION B - Observation of Growing Seedlings

Teachers who may not have a budget allowance to send seeds and potting soil to all students
can use this option.

The teacher will grow a few different seed varieties (herbs and/or vegetables) and post images
in real time to all students of the process from beginning to end

Students will research how they could create their own mini-greenhouse from household
items. (There are many examples on the internet using items such as coffee cups or egg
cartons with plastic wrap). Students should work through the engineering design process to
determine the best suitable materials to achieve the desired outcome.

Students will research the seed varieties (chosen by the teacher) requirements for optimum
germination and survival

Students will use Google slides to summarize their research and to document progress from
sowing seeds to germination from observing the instructor’s images

OPTION C - Growing Seedlings in the Classroom

e Potting mix
e Seeds (Herbs or Vegetables)

Teachers please note: if this activity is taking place in the fall semester it is best to grow herb
seeds which can continue to grow on a windowsill. If it occurs in spring, a vegetable growing
option also works well so seedlings can be transplanted outdoors when ready.

Students will be resourceful and use any suitable container available to start their own seeds
by creating a mini-greenhouse. (There are many examples on the internet using items such as
coffee cups or egg cartons with plastic wrap). Students should try different container types to
see how they promote or hinder the growth of plants. What materials assist with water
distribution? Which materials allow the soil to breath?

Students will research their seeds requirements for optimum germination and survival
Students will sow their seeds into their homemade mini-greenhouses

Students will use Google slides to document their progress from beginning to end.

14



Appendix A - Answer Keys

ACTIVITY #1: HOW GROWING CROPS CHANGED THE WORLD

e Humans began growing wheat 10,000 years ago in the “Fertile Crescent” of the Middle
East. Other early crops include rice in Asia and potatoes in Central America. (4 marks)

e The farming of these staple crops allowed people to establish roots in one place,
transitioning from a nomadic hunter/gatherer existence to more stable and permanent
communities. A bountiful crop meant a steady diet and better health and a longer
lifespan. People could now live in permanent dwellings, houses that would comprise
the first permanent villages. (5 marks)

e Before we learned to be farmers, we had to follow game to hunt and gather roots and
berries along the way. It was a harsh existence where people would have lived in tents
and when food became scarce, there was hunger and disease. (3 marks)

[ J

(Total 12 marks)
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ACTIVITY #2: THE IMPORTANCE OF GROWING OUR OWN FOOD

e Some food, especially produce, can travel vast distances to get to our table. Some
tropical crops like bananas and oranges require a warm climate to grow and those
industries are set up in semi-tropical and tropical areas. Iceberg lettuce comes almost
exclusively from California; strawberries are often shipped from Florida and other
southern states to reach our tables. (3 marks)

e Trucking food such long distances impacts our environment. Vehicles produce
greenhouse gases, which contribute to global warming. This can be measured by a
carbon footprint that calculates energy consumption and pollution rates. (3 marks)

e California has ideal growing conditions for many crops, especially lettuce. Iceberg
lettuce is famous for its long shelf life and travels easily in trucks and train cars. As a
side note, Iceberg lettuce is packed with many nutrients and is highly nutritious! (2
marks)

e |f we change our approach to farming and buying produce, we can help reduce our
collective carbon footprints. Farm to Table is a concept where farmers grow locally and
we the consumer by directly from them. This shortens the distance of delivery and
reduces the distribution chain. (3 marks)

e We can also grow many fruits and vegetables ourselves in our own backyards and
community gardens. If we do this, we know if the produce is clean, spray free and
organic where we may not know exactly what supermarket produce may contain. (3
marks)

(Total 14 marks)
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ACTIVITY #3: UNDERSTANDING SOIL BASICS AND PLANT
NUTRITION

e Soilless mix, also known as potting mix is a medium used to grow plants in pots. It can
be used in greenhouses or at home. (2 marks)

e Soilless mix does not contain topsoil, it is a mix of shredded peat moss, perlite and
composted bark (may vary and contain other ingredients) (3 marks)

e Soilless mix has ideal properties for growing plants. It allows ideal drainage yet
maintains good water holding capacity. (2 marks)

e You can improve soil in your garden by adding compost to enrich it. You can add peat
moss to help its water holding capacity. You can grow a cover crop to revitalize
nitrogen levels. (3 marks)

e NPK

N = Nitrogen - helps plants with green growth
P = Phosphorus - helps with plant rooting

K = Potassium - helps with general plant health (6 marks)

(Total 16 marks)
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ACTIVITY #4: SEED GERMINATION AND PLANT CARE

A viable seed is a seed capable of growing under suitable environmental conditions.
Some seeds have a dormancy which must be broken in order for them to germinate ie;
providing a stratification period to prepare seed (2 marks)

Most seeds require water and a continuously humid environment and sunlight to
germinate (3 marks)

Cotyledons refer to the first (embryonic leaves) which appear first on a germinating
plant. They differ from the true leaves of the plant which follow and are unique to a
species (2 marks)

Damping Off is a fungal disease that causes seedlings and young plants to wilt and
die. It is caused by pathogens in the soil that thrive in wet and cool conditions. (2
marks)

Transplanting seedlings is required once they begin to grow. They may be transplanted
into larger pots and grown on or directly into the garden (2 marks)

Before seedlings can be transplanted, they need to be hardened off. This is a process
acclimatizing the plants to outdoor conditions, placing them in a shady, protected area
outdoors first and gradually introducing them to bright sunlight so they don’t get burned
(3 marks)

Starting a Tomato

Place two or three tomato seeds in a small container containing a soilless mix

Cover the seed slightly with about 2-3 millimeters of mix and firm it over seeds

Water gently with a soft rose or spray bottle so as not to disrupt seed

Place potted seeds in a warm windowsill or somewhere with a sufficient light source for
growing

Fertilize using 20-20-20 fertilizer mixed at prescribed rates once a week

Transplant outdoors after last threat of frost after hardening off the plants (6 marks)

(Total 20 marks)
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