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

	
[bookmark: _GoBack]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 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 

	Solid Waste, Source Reduction, and Products Teacher’s Background information handouts (attached)
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?

	
· One copy of Rubbish Reporter Handout for each member of class 
· One copy of Packaging Worksheet for each member of class
· One per group of students small scales capable of weighing items under one pound 
· One per student (or one per group of students) lunch in a brown paper lunch bag. Ask students in advance to bring in their own lunch (packaged products such as banana, juice box/ milk carton, plastic water bottle, sandwich in a plastic bag, bag of carrots, napkin, plastic silverware, etc.) in a brown paper lunch bag. You or the teacher bring extra brown paper lunch bags ( in case some students do not)
· 1 one-quart plastic resealable bag for each student 




	Do Now[footnoteRef:5]- (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? (15 minutes) [5:  This Do Now, including the Rubbish Reporter Worksheet is modified from a lesson created by the EPA. See The Quest for Less. Available at https://www.epa.gov/students/quest-less-activities-and-resources-teaching-k-8.] 


	
Before this lesson, ask students to interview adults, such as their parents or other relatives, to find out what people considered trash years ago and how it was handled.  Students can use the Rubbish Reporter handout. 

In class, ask students to share the responses and compare them to what we consider trash today. What did they learn? Where possible, point out that waste is reflective of lifestyle, geographic region, and time period. They can also consider what colonial settlers might have considered waste. 

Show the PowerPoint slides on waste and what people considered waste 100 years ago.  Explain that waste is subjective and can be reduced. 




	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?

	
Students will learn …  
· How lifestyles change over time 
· How changes in lifestyle alter waste production and management
· That reducing product packaging can reduce waste

Key words:
Waste
Solid waste
Waste production 
Source reduction
Recycling
Composting
Reuse


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

	Students will be reflecting on their own lives and the sorts of waste they produce.  They will also reflect on ways they can reduce waste and how this can help the environment.



	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:
	
**Before conducting this activity, weighed the lunch bag and record the values of each item, as well as the total weight of the lunch.

Food packaging exercise  (45-55 minutes)

Explain source reduction to the class. Discuss how it is one of the most important activities we can engage in to help the environment because all products ultimately come from some natural resource. Discuss how packaging is frequently necessary (it can preserve food and keep it clean, for example), but can also create a lot of waste. (Refer to the Teach Fact Sheets “Products” and “Source Reduction.”) 


	
Step 2:
	
Distribute a copy of the Packaging Worksheet to each student. Ask students to list each item in the lunch bag, as well as the bag, in Column A, then weigh each item on a scale and record the weights in Column B on the Packaging Worksheet. 

Let the students eat their lunch and then ask them to place the packaging into a resealable bag. Explain for what purposes they should save “nature’s” packaging, such as banana peels, orange rinds, peanut shells.  


	
Step 3:
	
Ask the students to weigh each piece of packaging from their resealable bags and record these numbers in Column C.


	
Step 4:
	
Have the students compare the weight of each lunch item before eating and after. Based on these numbers, calculate the percentage of the total weight of packaging for each lunch item.


	
Step 5:
	
Ask students to total Columns B and C and put these figures in the “Total” row of those columns. Discuss what they learned. Look at how much packaging is included in just one bag of lunch. Now multiply that by every student in this class. Now multiply that by every student in this school. There are approximately XX X fifth graders in the country. Let's multiply that. The numbers get pretty big, don't they?


	
Step 6:
	
Discuss recycling, composting, and reuse. Have students put a check in the appropriate box for those packaging items that are reusable, compostable, or recyclable. These checks show students what methods could be used as alternatives to throwing out these items. If students couldn’t check any of these alternatives, then the total in their final column (H) would be zero. If however, they can check off any of these (reusable, compostable, recyclable) columns, then that item’s remaining packaging weight gets added to column H. 


	
Step 7:
	
Ask students to compare their totals from columns B, C, and H and share them with the class. Discuss what types of packaging waste they could not reuse, compost, or recycle. Discuss how this waste could be reduced through other actions, such as buying less of that item or changing the design of the packaging.




	Closure – Discuss the day’s activity and lesson plan with the class.  (10 minutes)

	As a class, discuss the following questions:
1. Why do some products have so much packaging?
2. Are there ways to avoid purchasing so much packaging? What are they?
3. Can some packaging be reused or recycled? 
4. What is the difference between a disposable and reusable product? What are some examples?




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 A: Students need to know that the goods produced by natural systems are essential to human life and to the functioning of our economies and cultures.

	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 B: Students need to know that the byproducts of human activity are not readily prevented from entering natural systems and may be beneficial, neutral, or detrimental in their effect.




Appendix Table 3:  Next Generation Science Standards




















	Matter and Its Interactions

	· 5-PS1-3: Make observations and measurements to identify materials based on their properties.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Planning and Carrying Out Investigations: Planning and carrying out investigations to answer questions or test solutions to problems in 3–5 builds on K–2 experiences and progresses to include investigations that control variables and provide evidence to support explanations or design solutions.

Make observations and measurements to produce data to serve as the basis for evidence for an explanation of a phenomenon. 	
	PS1.A: Structure and Properties of Matter: Measurements of a variety of properties can be used to identify materials. (Boundary: At this grade level, mass and weight are not distinguished, and no attempt is made to define the unseen particles or explain the atomic-scale mechanism of evaporation and condensation.)
	Scale, Proportion, and Quantity: Standard units are used to measure and describe physical quantities such as weight, time, temperature, and volume.

	Ecosystems: Interactions, Energy, and Dynamics

	· 5-LS2-1: Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models: Modeling in 3–5 builds on K–2 models and progresses to building and revising simple models and using models to represent events and design solutions. Develop a model to describe phenomena. 

Connections to the Nature of Science: Science Models, Laws, Mechanisms, and Theories Explain Natural Phenomena. Science explanations describe the mechanisms for natural events. 
	LS2.A: Interdependent Relationships in Ecosystems:  The food of almost any kind of animal can be traced back to plants. Organisms are related in food webs in which some animals eat plants for food and other animals eat the animals that eat plants. Some organisms, such as fungi and bacteria, break down dead organisms (both plants or plants parts and animals) and therefore operate as “decomposers.” Decomposition eventually restores (recycles) some materials back to the soil. Organisms can survive only in environments in which their particular needs are met. A healthy ecosystem is one in which multiple species of different types are each able to meet their needs in a relatively stable web of life. Newly introduced species can damage the balance of an ecosystem. 

LS2.B: Cycles of Matter and Energy Transfer in Ecosystems: Matter cycles between the air and soil and among plants, animals, and microbes as these organisms live and die. Organisms obtain gases, and water, from the environment, and release waste matter (gas, liquid, or solid) back into the environment. 
	Systems and System Models: A system can be described in terms of its components and their interactions.

	Earth and Human Activity

	· 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: 
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.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.
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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.

	Number and Operations in Base Ten

	Perform operations with multi-digit whole numbers and with decimals to hundredths 
· CCSS.Math.Content.5.NBT.B.7: Add, subtract, multiply, and divide decimals to hundredths, using concrete models or drawings and strategies based on place value, properties of operations, and/or the relationship between addition and subtraction; relate the strategy to a written method and explain the reasoning used.

	Measurement and Data

	Represent and interpret data
· CCSS.Math.Content.5.MD.B.2: Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Use operations on fractions for this grade to solve problems involving information presented in line plots.

	English Language Arts 

	Reading: Informational Text

	Integration of Knowledge and Ideas 
· CCSS.ELA-Literacy.RI.5.9: Integrate information from several texts on the same topic in order to write or speak about the subject knowledgeably.

	Writing

	Research to Build and Present Knowledge 
· CCSS.ELA-Literacy.W.5.8: Recall relevant information from experiences or gather relevant information from print and digital sources; summarize or paraphrase information in notes and finished work, and provide a list of sources.

	Speaking and Listening

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.5.4: Report on a topic or text or present an opinion, sequencing ideas logically and using appropriate facts and relevant, descriptive details to support main ideas or themes; speak clearly at an understandable pace. 
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