	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. 

[image: Description: http://us.cdn2.123rf.com/168nwm/clairev/clairev1107/clairev110700010/9933088-cartoon-trash-can-abbildung.jpg]What types of waste are there?
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 animal 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. 

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




	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?

	
· 1 copy of Dr. Seuss’ The Lorax
· Space for students to gather outside (if the weather will allow)
· Magazines (for common use)

Enough for each student:
· Scissors
· Glue or glue sticks
· Printer paper (Use the back of unneeded/unwanted handouts & printouts to save paper!)



	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 minutes)

	
Can you define the term “natural resource”? Can you give a couple of examples? Give a reason why natural resources are important and should be protected.




	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 how human use of natural resources can damage the environment
· Learn about the importance of using resources responsibly
· Pledge to improve the way that you consume resources to protect the environment

Key words:
Pollution
Natural resources
Ecosystem
Consumption
Waste


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

	
Human resource use has a broad impact on the environment. Creating awareness of the consequences of overconsumption is a key step toward responsible resource usage.




















	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: 

	All components of this activity are from the EPA Quest for Less activity unit on Natural Resources, pages 15-16.[footnoteRef:5] This is an abridged version. [5:  https://www.epa.gov/students/quest-less-activities-and-resources-teaching-k-8] 


Introduction and Terms (10 minutes)

Vocabulary:

Natural Resources: "Natural resources are useful materials from the Earth, such as coal, oil, natural gas, and trees. People use natural resources as raw materials to manufacture or create a range of modern conveniences. Water and food provide humans with sustenance and energy, for example, and fossil fuels generate heat as well as energy for transportation and industrial production. Many of the same natural resources used by people are important to plants and wildlife for survival as well."[footnoteRef:6] [6:  https://www.epa.gov/sites/production/files/2015-09/documents/qfl_complete.pdf (Page 5)] 


Pollution: "The action or process of making land, water, air, etc., dirty and not safe or suitable to use."[footnoteRef:7] [7:  http://www.merriam-webster.com/dictionary/pollution] 


Ecosystem: "An ecosystem includes all of the living things (plants, animals and organisms) in a given area, interacting with each other, and also with their non-living environments (weather, earth, sun, soil, climate, atmosphere)."[footnoteRef:8] [8:  https://www.epa.gov/sites/production/files/2015-09/documents/qfl_complete.pdf (Page 7)] 


Consumption: "The use of something (such as fuel); use by a particular group of people."[footnoteRef:9]  [9:  http://www.merriam-webster.com/dictionary/consumption] 


Introduce and discuss the concept of natural resources and product consumption with students. (Refer to the Teacher Fact Sheet titled Natural Resources on page 5). Review vocabulary words above. Note how humans continue to consume more and more products, which takes a toll on the environment.

Explain that ecosystems are comprised of many different interrelated components, such as different plant and animal species. Add that when one part of an ecosystem is disturbed, it impacts the entire ecosystem. 


	Step 2: 

	A step outside (5minutes)

Take students to a quiet area outside where they can sit comfortably and listen without distractions. Have students sit in a circle.

Once settled, ask students to close their eyes and take three long deep breaths to help them relax.


	Step 3: 

	
The Lorax (15 minutes)

Once students are calm and attentive, read The Lorax aloud.  OR you could watch the video (25:12 minutes) https://www.youtube.com/watch?v=8V06ZOQuo0k by Dr. Seuss, published by YouTube user Jefronty

In this story, a character called the “Once-ler” cuts down “Truffula” trees for their valuable silk tufts and uses them to make “thneeds.” Due to increasing thneeds sales, the Once-ler builds a factory and invents an axe that can cut down four trees at once. The Lorax, a wise creature of the forest, recognizes the potential harm this could have on the Truffula tree forest ecosystem. He speaks up to defend the trees, animals, air, and water that the Once-ler is destroying in pursuit of more money and to satisfy those who want thneeds. Eventually all the Truffula trees are depleted, and the Onceler can no longer produce thneeds. The once beautiful site is left contaminated with polluted air and water.


	Step 4: 

	
The Lorax discussion (10 minutes)

Discuss the story with the students.

Begin by asking them why the Once-ler is called the “Once-ler.” Evaluate why the Once-ler had to use all the Truffula trees and ask the students to speculate why he would not listen to the Lorax.

Ask the students if they can suggest a way for the Once-ler to make thneeds without destroying the ecosystem in which the Lorax lived.




	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. 

	
Writing activity (15 minutes) 
First, have the students write answers to the following questions individually:
1. Why did Once-ler cut down the Truffula trees?
2. Why did the Brown Bar-ba-loots have to leave the forest after the Once-ler starts his thneed production? Could something like this happen in real life? How?
3. List three ways the Thneed factory caused problems for the Truffula Tree forest and its residents.
4. Explain what the Lorax’s message “Unless” means (answers should include the need for future generations to protect and care for the Earth).

Second, have the students write a brief reflection given the following prompt: the Lorax spoke for the trees, "for the trees have no tongues." Choose one thing in the environment that is in jeopardy and cannot speak for itself and defend it. Why is it in jeopardy? 




	Closure– Discuss the day’s activity and lesson plan with the class.   (5 minutes) 

	[bookmark: _GoBack]Review the student’s answers to the questions in the practice session. If time allows, have some students share their reflections.



	Homework – an optional activity

	Instruct students to create a collage of their needs and wants, labeling them “thneeds” and “thwants,” by cutting pictures out of magazines. Once the collages are complete, ask the students to tell the class about opportunities to use fewer resources with the thneeds and thwants. 




Third Grade: Waste and Natural Resources




	
	
	



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 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

	Biological Evolution: Unity and Diversity

	· 3-LS4-4: Make a claim about the merit of a solution to a problem caused when the environment changes and the types of plants and animals that live there may change.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Engaging in Argument from Evidence: Engaging in argument from evidence in 3–5 builds on K–2 experiences and progresses to critiquing the scientific explanations or solutions proposed by peers by citing relevant evidence about the natural and designed world(s).

Make a claim about the merit of a solution to a problem by citing relevant evidence about how it meets the criteria and constraints of the problem.
	LS2.C: Ecosystem Dynamics, Functioning, and Resilience: When the environment changes in ways that affect a place’s physical characteristics, temperature, or availability of resources, some organisms survive and reproduce, others move to new locations, yet others move into the transformed environment, and some die. (secondary)

LS4.D: Biodiversity and Humans: Populations live in a variety of habitats, and change in those habitats affects the organisms living there.
	Cause and Effect: Cause and effect relationships are routinely identified and used to explain change.

	Earth and Human Activity

	· 4-ESS3-1: Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses affect the environment.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information: 
Obtaining, evaluating, and communicating information in 3–5 builds on K–2 experiences and progresses to evaluate the merit and accuracy of ideas and methods. Obtain and combine information from books and other reliable media to explain phenomena.
	ESS3.A: Natural Resources: Energy and fuels that humans use are derived from natural sources, and their use affects the environment in multiple ways. Some resources are renewable over time, and others are not.
	Cause and Effect: Cause and effect relationships are routinely identified and used to explain change. 

Interdependence of Science, Engineering, and Technology: Knowledge of relevant scientific concepts and research findings is important in engineering. 

Influence of Engineering, Technology, and Science on Society and the Natural World: Over time, people’s needs and wants change, as do their demands for new and improved technologies.

	· 5-ESS3-1: Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information: Obtain and combine information from books and other reliable media to explain phenomena.
	ESS3.C: Human Impacts on Earth Systems: Human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation, streams, ocean, air, and even outer space. But individuals and communities are doing things to help protect Earth’s resources and environments.
	Systems and System Models: A system can be described in terms of its components and their interactions. 

Connections to Nature of Science: Science findings are limited to questions that can be answered with empirical evidence.

	Engineering Design

	· 3-5-ETS1-1: Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time, or cost.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Asking Questions and Defining Problems: Define a simple design problem that can be solved through the development of an object, tool, process, or system and includes several criteria for success and constraints on materials, time, or cost.
	ETS1.A: Defining and Delimiting Engineering Problems: Possible solutions to a problem are limited by available materials and resources (constraints). The success of a designed solution is determined by considering the desired features of a solution (criteria). Different proposals for solutions can be compared on the basis of how well each one meets the specified criteria for success or how well each takes the constraints into account.
	Influence of Science, Engineering, and Technology on Society and the Natural World: People’s needs and wants change over time, as do their demands for new and improved technologies.






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.

	English Language Arts 

	Reading: Informational Text

	Key Ideas and Details 
· CCSS.ELA-Literacy.RI.3.1: Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers.

	Integration of Knowledge and Ideas 
· CCSS.ELA-Literacy.RI.3.7: Use information gained from illustrations (e.g., maps, photographs) and the words in a text to demonstrate understanding of the text (e.g., where, when, why, and how key events occur).

	Writing

	Text Types and Purposes
· CCSS.ELA-Literacy.W.3.1: Write opinion pieces on topics or texts, supporting a point of view with reasons.

	Research to Build and Present Knowledge 
· CCSS.ELA-Literacy.W.3.8: Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided categories.

	Speaking and Listening

	Comprehension and Collaboration
· CCSS.ELA-Literacy.SL.3.3: Ask and answer questions about information from a speaker, offering appropriate elaboration and detail.

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.3.6: Speak in complete sentences when appropriate to task and situation in order to provide requested detail or clarification.
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