	Background- What does the teacher need to know before teaching this lesson? 

	
What is waste?[footnoteRef:1] [1:  http://www.eschooltoday.com/waste-recycling/types-of-waste.html] 

Waste, or rubbish, trash, junk, garbage, depending on the type of material or the regional terminology, is an unwanted or undesired material or substance. It may consist of the unwanted materials left over from a manufacturing process (industrial, commercial, mining or agricultural operations,) or from community and household activities. The material may be discarded or accumulated, stored, or treated (physically, chemically, or biologically), prior to being discarded or recycled. It is also used to describe something we use inefficiently or inappropriately. 
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Generally, waste could be liquid or solid waste. Both of them could be hazardous. Liquid and solid waste types can also be grouped into organic, re-usable and recyclable waste.
· Liquid type: Waste can come in non-solid form. Some solid waste can also be converted to a liquid waste form for disposal. It includes point source and non-point source discharges such as storm water and wastewater (from homes, liquids used for cleaning in industries and waste detergents).
· Solid type: Solid waste predominantly, is any garbage, refuse or rubbish that we make in our homes and other places. These include old car tires, old newspapers, broken furniture and even food waste. They may include any waste that is non-liquid.
· Hazardous type: Hazardous or harmful wastes are those that potentially threaten public health or the environment. Such waste could be inflammable (can easily catch fire), reactive (can easily explode), corrosive (can easily eat through metal) or toxic (poisonous to human and animals). Examples include fire extinguishers, old propane tanks, pesticides, mercury-containing equipment (e.g, thermostats) and lamps (e.g. fluorescent bulbs) and batteries.
· Organic type: Organic waste comes from plants or animals sources. Commonly, they include food waste, fruit and vegetable peels, flower trimmings and even dog poop can be classified as organic waste. They are biodegradable (this means they are easily broken down by other organisms over time and turned into manure). Many people turn their organic waste into compost and use them in their gardens.
· Recyclable type: Recycling is processing used materials (waste) into new, useful products. This is done to reduce the use of raw materials that would have been used. Waste that can be potentially recycled is termed "Recyclable waste". Aluminum products (like soda, milk and tomato cans), Plastics (grocery shopping bags, plastic bottles), Glass products (like wine and beer bottles, broken glass), Paper products (used envelopes, newspapers and magazines, cardboard boxes) can be recycled and fall into this category.

Why is waste a problem?[footnoteRef:2] [2:  G Tyler Miller and Scott E Spoolman, “Leaving in the Environment.” Brooks/Cole. (2009,2007): 561  ] 

In nature, there is essentially no waste because the wastes of one organism become nutrients for others. Humans, on the other hand, produce huge amounts of wastes that go unused and pollute the environment. 

The United States leads the world in producing solid   waste.  With only 4.6% of the world’s population, the   U.S. produces about one-third of the world’s solid   waste.  About 98.5% of all solid waste produced in   the United States is industrial solid waste from mining (76%), agriculture (13%), and industry (9.5%). The  remaining  1.5%  of  the  solid  waste  produced  in  the  United  States  is  municipal  solid  waste  (MSW),  the  largest  categories  of  which  are  paper  and  card-board  (37%),  yard  waste  (12%),  food  waste  (11%),  plastics (11%), and metals (8%).

What is waste management?[footnoteRef:3] [3:  https://www.epa.gov/smm/sustainable-materials-management-non-hazardous-materials-and-waste-management-hierarchy] 

Waste management is all those activities and action required to manage waste from its inception to its final disposal. This includes amongst other things, collection, transport, treatment and disposal of waste together with monitoring and regulation. It also encompasses the legal and regulatory framework that relates to waste management encompassing guidance on recycling etc. Waste management is intended to reduce adverse effects of waste on health, the environment or aesthetics.

How is non-hazardous waste managed?
There are several major groups of waste management methods:
· Source reduction and reuse: Source reduction, also known as waste prevention, means reducing waste at the source, and is the most environmentally preferred strategy. It can take many different forms, including reusing or donating items, buying in bulk, reducing packaging, redesigning products, and reducing toxicity. 
· Recycling and composting: Recycling is a series of activities that includes collecting used, reused, or unused items that would otherwise be considered waste; sorting and processing the recyclable products into raw materials; and remanufacturing the recycled raw materials into new products. 
· Energy recovery: Energy recovery from waste is the conversion of non-recyclable waste materials into useable heat, electricity, or fuel through a variety of processes, including combustion, gasification, pyrolization, anaerobic digestion, and landfill gas (LFG) recovery. 
· Treatment and disposal: Prior to disposal, treatment can help reduce the volume and toxicity of waste. Treatments can be physical (e.g., shredding), chemical (e.g., incineration), and biological (e.g., anaerobic digestor). Landfills are the most common form of waste disposal and are an important component of an integrated waste management system. 

What can you do to reduce your waste?[footnoteRef:4] [4:  https://www.epa.gov/recycle
] 

· Bring reusable bags and containers when shopping, traveling, or packing lunches or leftovers.
· Choose products that are returnable, reusable, or refillable over single-use items.
· Avoid individually wrapped items, snack packs, and single-serve containers. Buy large containers of items or from bulk bins whenever practical.
· Be aware of double-packaging - some "bulk packages" are just individually wrapped items packaged yet again and sold as a bulk item.
· Purchase items such as dish soap and laundry detergents in concentrate forms.
· Compost food scraps and yard waste. 
· Reduce the amount of unwanted mail you receive. 
· Shop at second-hand stores.  
· Buy items made of recycled content, and use and reuse them as much as you can. 


	Further readings 

	
Effects of waste and poor waste disposal: http://www.eschooltoday.com/waste-recycling/effects-of-poor-waste-management.html
What is Waste Management?: http://www.conserve-energy-future.com/waste-management-and-waste-disposal-methods.php
What Are the Options for Waste Disposal?: https://www.epa.gov/smm/sustainable-materials-management-non-hazardous-materials-and-waste-management-hierarchy
101 Ways to Reduce Waste: http://www.pima.gov/deq/waste/101ways.html





[bookmark: _GoBack]


 
	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?

	
· EPA’s "Be a Planet Protector!" (provided in appendix)
· EPA’s "Waste Detective" packet (provided in appendix)
· EPA’s "Choose to Reduce, Reuse, and Recycle" (provided in appendix) 
· EPA’s "Waste Detective Answers"- one sheet for instructor's information (provided in appendix)
· Small pieces of paper- preferably scrap paper or recycled paper- about 3"x3", one per student



 
	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 minutes)

	
Provide the students with the following writing prompt. Give them three-five minutes to write down their thoughts.

Imagine you just finished a jar of your favorite jelly at home. Now you have an empty glass container. What would you do with it? The possibilities are endless!



 
	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 
· what happens to materials and food when we are done using it
· the process of recycling 
· why reducing and reusing are so important

Keywords:
Recycle/recycling
Reduce/reducing
Reuse/reusing


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

	
We create a lot of unnecessary waste, and this is causing serious environmental problems. We need to become more aware of our production of waste and learn ways that can help us reduce it.



 
	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:
 
	
Review (5 minutes)

Ask the students what ideas they had for reusing the jelly jar from the “do now” exercise. Discuss these options as a class. 

Did anyone use his or her jar for a functional purpose? Did anyone make it into an art project? Did anyone recycle it? 


	Step 2: 
	
“Choose to Reduce, Reuse, Recycle” (5-10 minutes)

Pass out the provided "Choose to Reduce, Reuse, and Recycle" sheet from the EPA. This sheet displays ideas for how to reuse a jar. 

Ask the students why it is better to reuse a jar than to just throw it away; this will give the instructor a good idea of how much the class already understands about waster, landfills, recycling, and other related topics. 

Lead the discussion by explaining that reusing a product extends its life and it keeps it out of landfills, where it would take up space and possibly contribute to environmental problems. If we reuse a lot of our things, we would keep more things out of landfills. 

Did you know that a lot of perfectly useful things get thrown away in the trash? Rather than recycling, donating, or reusing materials, many people throw out things like clothes, edible food, and useable furniture. This trash goes straight to a landfill, where it gets dumped into a big hole in the ground. Landfills are quickly filling up all over the world because the human population uses so much stuff! This causes a lot of environmental issues like air, water, and soil pollution. Today, we’re going to learn about how we can all reduce our waste in order to keep our planet a little bit cleaner!


	Step 3:  

	
“Waste Detective” (20-30 minutes)

Provide each student with one of the provided “Waste Detective” packets. Work as a class throughout the entire activity. Begin by reading the soiled note as a class. 

What are we about to do? What is our task?

Proceed to "What's a resource?" Read the description to the students, and ask if they can come up with any more ideas. Air, water, and land are listed; more ideas can be oil, the ocean, and forests. Students will now circle objects in the picture that come from trees or wood. Refer to "Waste Detective Answers" when going over what should have been circled. 

Continue to the "Search for Saving Resources" page. After reading the description, or asking a student to read it, ask the classroom why we should save resources. Remind students about the jelly jar activity, and explain that saving resources means we are reducing how much we use them. Reducing is the first step or Reduce, Reuse, and Recycle. Now students will color in one of two circles in each activity that is reducing resources. Afterward, explain why each correct answer is saving more resources than the other. 

The instructor can then read the final letter to the class. 
 


 
	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.

	
Drawing (10 minutes)

Divide the classroom into groups of three and provide each group with a 3"x3" piece of paper. Ask the students to draw a picture that best sums up why we should reduce the amount of waste we put out into the world. This can be because it will benefit animals, so they can draw their favorite animal. It can be because it means we get to reuse our things, so they can draw jar turned into a pencil cup. Tell students to be creative and collaborate over what best describes why should Reduce, Reuse, and Recycle.

When students have finished, these drawings can be taped or glued onto the classroom recycling bin, to remind students about why they should recycle.



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

	 
Revisit the ideas of reduce, reuse, and recycle. This lesson does not include an explicit lesson on these terms, so allow the students some time to use logic and reasoning to articulate what they mean. How can they demonstrate these things?



 
	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.

	
Hand out the one copy of the provided "Be a planet protector!" worksheet. The instructor may choose whether to require proof of completion of this activity the next class session.
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Appendix of Tables

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

	Standard 1: Ecological, Social, and Economic Systems

	· Students develop knowledge of the interconnections and interdependency of ecological, social and economic systems.  They demonstrate understanding of how the health of these systems determines the sustainability of natural and human communities at local, regional, national, and global levels.

	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 I: People Depend on Natural Systems

	· The continuation and health of individual human lives and of human communities and societies depend on the health of the natural systems that provide essential goods and ecosystem services.

	Concept C: Students need to know that the quality, quantity, and reliability of the goods and ecosystem services provided by natural systems are directly affected by the health of those systems.

	Principle II: People Influence Natural Systems

	· The long-term functioning and health of terrestrial, freshwater, coastal, and marine ecosystems are influenced by their relationships with human societies.

	Concept A: Students need to know that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems.
	Concept B: Students need to know that methods used to extract, harvest, transport, and consume natural resources influence the geographic extent, composition, biological diversity, and viability of natural systems.
.

	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 A: Students need to know that natural systems proceed through cycles and processes that are required for their functioning.
	Concept C: Students need to know that human practices can alter the cycles and processes that operate within natural systems.




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.

	Use appropriate tools strategically
· CCSS.Math.Practice.MP.5: Mathematically proficient students consider the available tools when solving a mathematical problem.

	Measurement and Data 

	Describe and compare measurable attributes
· CCSS.Math.Content.K.MD.A.2: Directly compare two objects with a measurable attribute in common, to see which object has "more of"/"less of" the attribute, and describe the difference. For example, directly compare the heights of two children and describe one child as taller/shorter.

	English Language Arts 

	Reading: Informational Text

	Key Ideas and Details 
· CCSS.ELA-Literacy.RI.2.3: Describe the connection between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text.

	Integration of Knowledge and Ideas 
· CCSS.ELA-Literacy.RI.2.7: Explain how specific images (e.g., a diagram showing how a machine works) contribute to and clarify a text.

	Writing

	Research to Build and Present Knowledge 
· CCSS.ELA-Literacy.W.2.8: Recall information from experiences or gather information from provided sources to answer a question.

	Speaking and Listening

	Comprehension and Collaboration
· CSS.ELA-Literacy.SL.2.3: Ask and answer questions about what a speaker says in order to clarify comprehension, gather additional information, or deepen understanding of a topic or issue

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.2.6: Produce complete sentences when appropriate to task and situation in order to provide requested detail or clarification.
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