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Next Generation Science Standards (NGSS)Reduce

Grade Level: 5

[bookmark: _Toc355353633]5-ESS3-1.	Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment.
Background Knowledge
[bookmark: _Toc355353634]Teacher:
This lesson focuses on reducing waste.  After this lesson students should not only understand why it is important to reduce waste, but understand how they can create less waste.
[bookmark: _Toc355353635]Student:
[bookmark: _Toc355353636]Prior Knowledge or Life Experiences: 
Students are taught about renewable and nonrenewable resources in 4th grade.  
4ESS3.A: Energy and fuels that humans use are derived from natural resources, and their use affects the environment in multiple ways.  Some resources are renewable over time, and others are not.  
Students generally understand that paper comes from trees, but may be unfamiliar with how plastics are created.  Plastics are created using non-renewable resources.   
Materials List 
2 large measuring bowls
1 large bag potato chips (20oz)
20 small bags of potato chips (equal weight to the large bag)
1 roll paper towels
1 box of sandwich-sized zip-lock baggies
Plastic reusable food containers
[bookmark: _Toc355353637]Engagement
1. Arrange a table near the front of the class with the measuring bowls and the packages of potato chips on it. 
2. Discuss how the potato chips on the table are packaged.
a. One large bag vs. 20 small bags and their outside packaging
3. Have one of the students open and pour out the potato chips from the large bag into one of the measuring bowls.
4. Make a quick measurement (approximate visual) of the volume of chips. 
5. Have 20 other students open the small bags and pour contents into the other measuring bowl.  
6. Throw the trash in a pile on the floor.
7. Make a quick visual measurement of the volume of chips (approximate).
a. Note:  The volumes of chips in the 2 bowls should be approximately the same.
[bookmark: _Toc355353638]Exploration
1. Discuss the difference in the amount of packaging used to contain the same volume of chips.
a. Stress the visual waste around the table.
2. Pass out the chips to the students.
a. Give some of the chips out on paper towels.
b. Give some of the chips out in plastic baggies.
c. Give some of the chips out in reusable containers.
3. Discuss the implications of “secondary packaging” and waste reduction.
a. Can the plastic baggies be reused or recycled?
b. Can the paper towels be reused or recycled?
c. Can the reusable containers be reused or recycled?

4. Are there limitations to the reuse of the secondary packaging?
5. How does this affect waste reduction? 
6. Allow class time to work on the notebook worksheets.

[bookmark: _Toc355353639]Explanation
This section takes the idea of waste reduction even further and discusses an idea known as “zero waste.”  To introduce the idea of zero waste, explore the following website with students: 
http://disappearingpackage.com
Discuss with students the negative consequences of packaging.  The following is a comprehensive list.
· Often ends up as litter and debris on city streets, beaches, waterways and oceans
· Litter and debris harms and kills hundreds of thousands of birds, fish, and sea mammals every year
· Consumer energy for production (gas, oil, water, electricity)
· Can leach chemicals and produce toxic waste
· Consumes and wastes natural resources
· Can mislead consumers regarding quantity and quality of product.
· Increases the cost of product to consumer
· Often costly for cities to clean up
· Disposable packaging fills up landfills.  
Discuss some reasons why packaging is important. The following is a comprehensive list.    
· protects its contents from damage in shipping
· Is sanitary
· Identifies content
· Prevents or reduces theft
· Provides instruction for proper use
· Advertises product
· Is convenient for consumer and retailer
· Makes product transportable
· Decreases waste from spoilage or handling
These lists are part of the Central Vermont Solid Waste Management District’s curriculum and can be found on their website:  http://www.cvswmd.org/uploads/6/1/2/6/6126179/packagingfacts.pdf

[bookmark: _Toc355353640] 
Elaboration
Allow students class time to work on their worksheets.  If they do not finish they can take it home for homework.  Students should be encouraged to do the second page of the handout at home with their family. 
As an additional assignment (optional) students can invent a zero-waste product similar to those shown on the website.  
Without creating any waste, the product should still be able to: 
· Protect its contents from damage in shipping
· Be sanitary
· Identify content
· Provide instruction for proper use
· Advertise product
[bookmark: _Toc355353641]Evaluation
Student handouts should be graded.  
Follow up with the students about their homework and allow students time to share their responses.
Throughout the rest of the unit continue to discuss and incorporate the concept of packaging waste and how reduction is a key component of recycling.  
[bookmark: _Toc355353644]Clean-up  
Make sure all trash is thrown away and chips are cleaned up off the tables and floor.  All handouts should be collected, graded, and returned to students for recycling.
[bookmark: _Toc355353645]Closure 
Students understand how individuals and communities can save natural resources by decreasing product consumption.   
[bookmark: _Toc355353646]Adaptations for ESL, Special Ed, or G.T.
Discussion questions  
For below level learners and special education, the teacher may consider grouping the students together.  Read the questions aloud and discuss.  Help them put their thoughts on paper.
If there are students without home support, you may want to consider letting the students give you the answers orally or help during lunch/recess/before or after school.

[bookmark: _Toc355353647]Management Strategy
Group Discovery
	The group work is effective for all levels of learners.

Whole Group Discussion
	Many lead teachers have popsicle sticks with students names on them for “random” selection of students.  Use the name sticks to draw names to answer whole group discussion questions.

Small Group Discussion / Shoulder Partners
	The small group work is effective for all levels of learners.  The discussion of individual answers will allow all students to participate.  It will also allow individual students to hear another classmate’s ideas in a more relaxed setting (they will not be afraid of sharing information).




Name_____________________	Lesson 8		The Potato Chip Dilemma


Please answer the following questions:

1. The large bag of chips holds the same amount as the total contents of the smaller bags.  
Which option produces more waste-the single bag or the combined smaller bags? ________________________________________________________________________

2.  Knowing that a single large bag takes up less landfill space than many small ones, why might a shopper choose to buy many small bags instead of one large one?___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. Why should we reduce the amount of waste we produce?  
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. What can you do with your family to reduce the waste that must be landfilled?______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Homework				Name_____________________________________
Please take this page home and discuss it with your family.  When you are formulating your answer, think outside the box.  Remember to apply the concepts of reduce and reuse.  Be prepared to discuss the assignment during the next class period.
Your assignment is to:
1. Come up with a way to bring your lunch to school every day for a week. 
 Your lunch should include:
a sandwich
chips (or pretzels)
a drink
a dessert
a way to clean yourself up (hands and face)

2. Generate as little landfill waste as possible.
Please write your answer on a separate sheet of paper. (You do not actually have to bring your lunch for a week.)	
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