	Background - What does the teacher need to know before teaching this lesson?  
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What is food and why do we need food?[footnoteRef:1] [1:  http://apjcn.nhri.org.tw/server/info/books-phds/books/foodfacts/html/maintext/main2a.html] 

Food is any substance consumed to provide nutritional support for the body. It usually comes from plants or animals and contains essential nutrients, such as vitamins, minerals, water, fat, carbohydrates, fiber, and protein. The substance is ingested by an organism and assimilated by the organism's cells to provide energy, maintain life, or stimulate growth. Simply put, food fuels the human body.

Where does food come from?[footnoteRef:2] [2:  http://teachersinstitute.yale.edu/curriculum/units/1997/7/97.07.07.x.html] 

In general food comes from farms, but most of the food people eat today has been processed in factories. The only way we can know what there is in our food is to look at the list of ingredients placed on the label. 

What is a food system?[footnoteRef:3] [3:  https://blogs.cornell.edu/gblblog/files/2016/03/newlogoDiscovering-Our-Food-System-2lyk76c.pdf (Page 10)] 

A food system is how we get our food. The food system includes all processes involved in feeding people: growing, harvesting, processing, packaging, transporting, marketing, consuming and disposing of food and food packages. It also includes the inputs needed and outputs generated at each step. The food system operates within and is influenced by the social, political, economic and natural environments. Each step is also dependent on human resources that provide labor, research and education. The food system is connected to many other areas of life, such as nutrition, food, health, community economic development, and agriculture.

What are food loss, food waste, and food wastage?[footnoteRef:4] [4:  http://eschooltoday.com/global-food-waste-and-food-loss/introduction-to-food-waste-and-food-loss.html] 

Food loss is the unintended reduction in food available for human consumption that results from inefficiencies in supply chains: poor infrastructure and logistics, lack of technology, insufficient skills, knowledge and management capacity. It mainly occurs at production- postharvest and processing stages, for example when food goes un-harvested or is damaged during processing, storage and transport and disposed of. Food waste refers to intentional discards of edible items, mainly by retailers and consumers, and is due to the behavior of businesses and individuals. The term food wastage refers to the two in combination

What is the difference between recyclable, compostable and biodegradable products?[footnoteRef:5],[footnoteRef:6] [5:  http://archive.constantcontact.com/fs039/1101442661553/archive/1102110794885.html]  [6:  https://earth911.com/earth911tv/e911tv-compostable-biodegradable-recyclable/] 

A recyclable product can be collected and reprocessed to produce new items. Common recyclable materials are: paper, cardboard, plastic, glass, aluminum, and electronic waste. Recycling is very important in diverting waste from landfills. A biodegradable product has the ability to break down, safely and relatively quickly, by biological means, into the raw materials of nature and disappear into the environment.  These products can be solids biodegrading into the soil (which we also refer to as compostable), or liquids biodegrading into water.  Biodegradable plastic is intended to break up when exposed to microorganisms (a natural ingredient such as cornstarch or vegetable oil is added to achieve this result). A product that is compostable is one that can be placed into a composition of decaying biodegradable materials, and eventually turns into a nutrient-rich material.  It is almost synonymous with “biodegradable”, except it is limited to solid materials and does not refer to liquids

Where does food waste occur along the food system?[footnoteRef:7]  [7:  http://eschooltoday.com/global-food-waste-and-food-loss/how-is-food-wasted-in-the-food-supply-chain.html] 

Food waste occurs during the following stages in the food system: 
· Agricultural production – Waste due to damage and spillage during harvest operation; crops sorted out; animal death in the farm; fish discards; etc. 
· Postharvest handling and storage – Waste due to spillage and degradation during handling, storage and transportation; animal death during transport; degradation during fish storage and transportation; etc. 
· Processing – Waste due to sorting, trimming, spillage and degradation during industrial or domestic processing
· Distribution – Waste in wholesale markets, supermarkets, retailers and wet markets. 
· Consumption – Waste during consumption at the retail and household level. 

What are the impacts of food waste?[footnoteRef:8] [8:  http://eschooltoday.com/global-food-waste-and-food-loss/food-waste-means-resources-waste.html] 

Food that is wasted has several environmental, economic and social impacts. Food waste leads to a waste of resources used in food production and distribution, including land, water, energy, fertilizers, pesticides, labor and capital. The irrigation water used globally to grow food that is wasted would be enough for the domestic needs (at 200 liters per person per day) of 9 billion people and 10% of rich countries’ greenhouse gas emissions come from growing food that is never eaten. Food waste disposal in landfills also produces methane, which is 23 times more potent than carbon dioxide as a greenhouse gas and contributes to climate change. 

What are the benefits of reducing food waste?[footnoteRef:9] [9:  https://www.epa.gov/recycle/reducing-wasted-food-home] 

Reducing the amount of food that reaches landfills has significant social and environmental benefits.
· Reduce methane from landfills - When food is disposed in a landfill it rots and becomes a significant source of methane - a potent greenhouse gas with 21 times the global warming potential of carbon dioxide. 
· Decrease the amount of waste transferred to the landfill - 30% of food waste that is washed down the drain through a disposal remains solid. These solids are screened out at the entrance of your water treatment plant and sent to the landfill where it will decompose in the absence of oxygen, creating methane.
· Reduce resource use associated with food production - There are many resources needed to grow food, including water, fertilizers, pesticides and energy. By wasting food, you are also wasting the resources that went into growing it. 
· Create a valuable soil amendment - Recycling food waste and turning it into compost has many environmental benefits such as improving soil health and structure; increasing drought resistance and reducing the need for supplemental water, fertilizers, and pesticides. 
· Improve sanitation, public safety, and health at your facility - Food waste dumped in standard trash cans and dumpsters in the back alley of a home, store or restaurant can generate bad odors and attract rodents or insects.
· Feed people, not landfills - An estimated 50 million Americans do not have access to enough food. Organizations can donate safe and healthy food to a food bank or food rescue organization and both reduce food sent to landfills and feed those in need.

[bookmark: _GoBack]What can I do to reduce food waste?
· Learn how long foods will keep so they do not spoil before you plan to use them. 
· Make a grocery list for the week and shop on a full stomach to avoid impulse purchases.
· Do not buy more of something just because it is cheaper to buy in bulk. But do check out the bulk foods section, where you can buy just as much or as little as you need.
· Put new groceries in the back of your fridge or pantry, so you will use older food first, before it expires.
· Learn to reuse food for another meal.
· Use all of your produce by getting creative.
· Go trayless when eating at cafeterias – you will waste less when you can’t take as much food at once.
· Take home your leftovers — a lot of food is wasted in restaurants too.
· Learn what to freeze and what not to. Or, if you want to get really advanced, learn to pickle or can fruits and veggies.
· Learn to compost food scraps or see if there’s composting service in your area.
· Donate food you know you will not use in time.



	Further readings

	
From the Farm to Your Table: Where Does Our Food Come From?: http://www.yale.edu/ynhti/curriculum/units/1997/7/97.07.07.x.html
Food facts: http://www.endfoodwastenow.org/index.php/resources/facts
Teaching the food system: http://www.jhsph.edu/research/centers-and-institutes/teaching-the-food-system/curriculum/
Composting: https://www3.epa.gov/region9/waste/tribal/waste-reduction/composting.html
Reducing Wasted Food At Home: https://www.epa.gov/recycle/reducing-wasted-food-home




	Standards - What standards are being met by teaching this lesson?

	
· K-12 Integrated Environmental and Sustainability Learning Standards (See Appendix Table 1)
· California Education and the Environment Initiative (See Appendix Table 2)
· Next Generation Science Standards (See Appendix Table 3)
· Common Core State Standards (See Appendix Table 4)




	Necessary supplies - What supplies will you need to teach the class?

	
· 4 apples
· Pictures (included in appendix - can be projected or printed and distributed)




	Do Now - (Written on board/projector) What quick independent activity will students engage in as soon as they arrive in class that will review past learning or preview the day’s learning?  (5-10 min)

	
Prepare four apples for the class as follows: 

Apple 1: Whole
Apple 2: One bite taken out
Apple 3: Completely eaten down to its core
Apple 4: Cut in many slices and stored in a plastic container

The goal of this exercise is to demonstrate that many of the things they think of as trash could be used in another way. 

Ask the students if they would put apple 1 in the trash. If some say yes, ask them why. Isn’t it perfectly good food? If they say no, ask if they’ve ever seen a whole apple in the trash before. 

Ask if apple 2 is trash. Give the students time to think and answer. An apple with one bite taken out shouldn’t be trash. One can wrap it in a napkin and save it for later or cut it up into smaller pieces and save in a container instead of throwing it away. (Point to apple 4.)

Ask if apple 3 is trash. It’s likely that many, if not all, will say yes. This is a great opportunity to explain the value of composting:

Though this apple core might seem like something you put in the garbage can, it could be compost. Compost is a mixture of decaying or rotting organic matter that can be recycled as soil or fertilizer. If we put this apple core in the compost, decomposers like worms, flies, and bacteria will break it down into mulch, which is full of good vitamins for the soil! 

Ask if apple 4 is trash. Explain that by storing leftovers, they can choose how much of the apple they want to eat without wasting the rest. 

Eating food in small portions is the best way to reduce food waste. When they get food in the cafeteria, they can take small portions at first and go back for more if they need it. Then they don’t waste the food if they can’t finish it.




	Objective for the Day – (Written on board/projector) What skill are you going to teach and what should the students be able to do by the end of the class to demonstrate what they have learned?

	
Today you will…
Learn about food waste, what kinds of food we see wasted every day, and what we can do to prevent food waste.

Keywords:
Trash
Food waste
Compost
Landfill
Biodegradable


	Purpose – Why is it important for students to learn this skill? Explain why today’s lesson matters. 

	
According to the Food and Agriculture Organization, 1/3 of the world’s food produced is thrown away. Let’s learn what we can do to prevent food waste!




	Teaching the Skill – How will you teach this skill to students? What will the examples and the modeling look like? How will you ensure that all students are actively participating in the lesson?

	Step 1: 

	
Imagination Activity (10-15 minutes)

Ask the students the following questions:

What is trash? Is the trash you throw away able to be used again? Could it be used by someone else? What are the types of things you throw away?

Ask students to close their eyes and imagine they are in the cafeteria, waiting in line to get food.

You’re so hungry that you end up putting one of everything on your plate! You sit down and start eating…but halfway through your plate, you feel full and you have to throw the rest away. This is called food waste. Have any of you experienced this? 

Allow them to raise their hands and/or provide comments.

What kind of foods have you thrown away recently in the cafeteria? What have you seen in the trash? If the food is still good, why does it need to be thrown away? Can you save it for later? Give it to someone else?  

You can also ask if the food could be composted. 

When you leave food in a compost bin, it gets broken down by insects, bacteria, and worms to make new soil!


	Step 2: 
	
Food Waste Visualization (20 minutes)

This activity focuses on showing students pictures of food waste (provided in the appendix). Students will be able to visualize the amount of food being wasted so they can understand the scale of the food waste issue. The teacher can project the pictures on a screen or print them out.

The first two pictures show a landfill. Ask students to try to identify it. Have they ever seen a bin labeled landfill instead of trash? If so, this is because there are many types of trash. Some trash composted, some is recycled, and some goes to the landfill. 

A landfill is a place where unusable trash is dumped. What is unusable? Anything that can’t be composted, recycled, or used by someone else. But unusable trash like a broken cup doesn’t just go away once you throw it out. Instead, it goes to a landfill and sits there, sometimes for thousands of years. This is because some things aren’t biodegradable, meaning they don’t break down over time like food. However, a lot of the stuff that goes to landfills, like food, paper, and plastic, could be composted or recycled instead. 

It really matters how much trash ends up in a landfill because landfills can leak pollution into the soil and water. They can also release a gas called methane, which is causing our Earth to become warmer.

Show the rest of the pictures and ask the following questions to get students thinking about food waste:
1. Is this really trash? 
2. Could I have saved it for later?
3. Could this food have been donated to feed hungry people instead of thrown in the trash?
4. Can this food be composted?

Ask the student to think about how we might prevent food waste.




	Practice - What will it look like when you give the students the chance to practice on their own?  What activity will students complete? Remember, you are gradually releasing responsibility to the students over the course of the lesson. Students should ultimately be practicing the day’s objective independently. They might start by working in pairs or groups or with some helpful resources before working on their own. 

	
Independent Writing Activity (10 minutes)

Give the students five minutes to complete an independent writing activity. During this time, the students can write down any thoughts they have about what they learned. This could take the form of a story, a poem, a reflection, or a list of questions. Ask some students to share their thoughts. 




	Closure - What will you do to wrap up the class and check one more time for student understanding of the objective? (5 minutes)

	
Food Waste Summary

Tell students that it is their responsibility to practice responsible food practices whenever possible. If each individual student follows them it is a great step towards food waste reduction. But if each student’s family follows them, a lot more people will be helping to reduce food waste! The last step is disposal. Stress that throwing away food is the last step, and they should try to do all others before throwing away food.



	Take Home/Homework – An activity for the students to take home and perform.  Optional: Have the students return the next day with proof of completion of the activity.

	
Encourage students to discuss with family members responsible food practices. 





	First Grade: Food and Food Waste	





Appendix of Tables


Appendix Table 1: K-12 Integrated Environmental and Sustainability Learning Standards

	Standard 2:  The Natural and Build Environment

	· Students engage in inquiry and systems thinking and use information gained through learning experiences in, about, and for the environment to understand the structure, components, and processes of natural and human-built environments.

	Standard 3: Sustainability and Civic Responsibility

	· Students develop and apply the knowledge, perspective, vision, skills, and habits of mind necessary to make personal and collective decisions and take actions that promote sustainability.




Appendix Table 2: California Education and the Environment Initiative

	Principle III: Natural Systems Change in Ways that People Benefit from and can Influence

	· Natural systems proceed through cycles that humans depend upon, benefit from, and can alter.

	Concept B: Students need to know that human practices depend upon and benefit from the cycles and processes that operate within natural systems.
	Concept C: Students need to know that human practices can alter the cycles and processes that operate within natural systems.

	Principle IV: There are no Permanent or Impermeable Boundaries that Prevent Matter from Flowing Between Systems

	· The  exchange  of  matter  between  natural  systems  and  human  societies  affects  the  long-term functioning  of both.

	Concept A: Students need to know that the effects of human activities on natural systems are directly related to the quantities of resources consumed and to the quantity and characteristics of the resulting byproducts.




Appendix Table 3:  Next Generation Science Standards

	 Earth and Human Activity

	· K-ESS3-3: Communicate solutions that will reduce the impact of humans on the land, water, air, and/or other living things in the local environment.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information: Obtaining, evaluating, and communicating information in K–2 builds on prior experiences and uses observations and texts to communicate new information.

Communicate solutions with others in oral and/or written forms using models and/or drawings that provide detail about scientific ideas.
	ESS3.C: Human Impacts on Earth Systems: Things that people do to live comfortably can affect the world around them. But they can make choices that reduce their impacts on the land, water, air, and other living things.

ETS1.B: Developing Possible Solutions: Designs can be conveyed through sketches, drawings, or physical models. These representations are useful in communicating ideas for a problem’s solutions to other people.
	Cause and Effect: Events have causes that generate observable patterns.

	Engineering Design

	· K-2-ETS1-1: Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the development of a new or improved object or tool.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Asking Questions and Defining Problems: Asking questions and defining problems in K–2 builds on prior experiences and progresses to simple descriptive questions.

Ask questions based on observations to find more information about the natural and/or designed world(s).

Define a simple problem that can be solved through the development of a new or improved object or tool.
	ETS1.A: Defining and Delimiting Engineering Problems: A situation that people want to change or create can be approached as a problem to be solved through engineering.

Asking questions, making observations, and gathering information are helpful in thinking about problems.

Before beginning to design a solution, it is important to clearly understand the problem.
	n/a




Appendix Table 4: Common Core State Standards

	Mathematics

	Mathematical Practices

	Reason abstractly and quantitatively
· CCSS.Math.Practice.MP2: Mathematically proficient students make sense of quantities and their relationships in problem situations.

	Model with mathematics 
· CCSS.Math.Practice.MP4: Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace.

	English Language Arts 

	Reading: Informational Text

	Key Ideas and Details 
· CCSS.ELA-Literacy.RI.1.3: Describe the connection between two individuals, events, ideas, or pieces of information in a text.

	Integration of Knowledge and Ideas 
· CCSS.ELA-Literacy.RI.1.7: Use the illustrations and details in a text to describe its key ideas.

	Writing

	Research to Build and Present Knowledge 
· CCSS.ELA-Literacy.W.1.8: With guidance and support from adults, recall information from experiences or gather information from provided sources to answer a question.

	Speaking and Listening

	Comprehension and Collaboration
· CCSS.ELA-Literacy.SL.1.3: Ask and answer questions about what a speaker says in order to gather additional information or clarify something that is not understood.

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.1.5: Add drawings or other visual displays to descriptions when appropriate to clarify ideas, thoughts, and feelings.
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