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	Plastic Pollution
	Grade 7: Module 4: Unit 2: Lesson 1



Entrance Ticket: Unit 2, Lesson 1

RI.7.1

(Example for Teacher Reference)

In this unit, you will read about solutions to plastic pollution at different points of the plastic life cycle. The life cycle of plastic refers to the full process by which plastic is produced, used, and discarded. You will read articles about actions people and organizations can take at each stage of the plastic life cycle to help reduce plastic pollution.  
Directions: As you enter class, respond in writing to the following prompts.

Read the following excerpt from Trash Vortex for hints about what happens at the beginning of the plastic life cycle. Then Turn and Talk with a partner about what you think the beginning of the plastic life cycle might be. Support your thinking with ideas and information from A Plastic Ocean or Trash Vortex. Note your thoughts in the appropriate sections below.

“About 4 percent of crude oil contains the materials, such as naphtha, that are needed to make plastics. They are heated and mixed with other chemicals to create plastics of various colors and degrees of flexibility, ranging from rigid to rubbery” (28).

What happens at the beginning of the plastic life cycle?

At the beginning of the plastic life cycle, the plastic is made.

What can be done to reduce plastic pollution at the beginning of the life cycle?

People could make plastic in different ways or make new materials. People could also stop making plastic.

Who can do it?

the inventors who make plastic; governments and communities who have the power to ban plastic

Source: Smith-Llera, Danielle. Trash Vortex. Capstone, 2018.
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Scribe Concepts for EL Education.

Beginning (Lesson 1)

What can be done to reduce plastic pollution?

Invent new materials, ban plastic

Who can do it?

Inventors, companies, governments, communities

Middle (Lesson 2)

What can be done to reduce plastic pollution?

People can reuse it or recycle it before throwing it away. People can choose to buy other products instead.

Who can do it?

Consumers, or people who buy plastic or use it on a regular basis.

End (Lesson 4)

What can be done to reduce plastic pollution?

A specially engineered ocean vacuum cleaner, barriers that collect plastic, biodegradation efforts with wax worms and mealworms.

Who can do it?

Inventors, scientists, companies, governments, communities
Plastic Life Cycle Anchor Chart
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Scribe Concepts for EL Education.

Beginning (Lesson 1)

What can be done to reduce plastic pollution?
Who can do it?
Middle (Lesson 2)

What can be done to reduce plastic pollution?

Who can do it?
End (Lesson 4)

What can be done to reduce plastic pollution?

Who can do it?

Text: “Five Weird Materials That Could 
Replace Plastic”

Name:
Date:


Five Weird Materials That Could Replace Plastic 

By Jessica Hullinger

Plastic is a wonder. It’s malleable, so it can be molded into a variety of useful objects—from bottles to bags to medical supplies. At the same time, it’s also durable and can resist wear and tear. Indeed, since synthetic plastic was first invented back in 1907, the world hasn’t been able to get enough of the stuff. According to one study, we’ve manufactured enough plastic since World War II to coat the entire globe in a layer of saran wrap.

The problem, of course, is that for all its benefits, plastic is pretty rough on the environment. A single plastic bottle, when tossed into a landfill, could take at least 500 years to show signs of decay. And those styrofoam packing peanuts that make sure your packages arrive unharmed? Those will sit around for one million years. That’s a bummer, but even worse is that a lot of our discarded plastic doesn’t wind up in a landfill at all. Instead, it lands in the ocean, with one study suggesting as much as 8 million metric tons of plastic found its way to the ocean in 2010. That’s “five plastic bags filled with plastic for every foot of coastline in the world,” says Jenna Jambeck, an associate professor at the University of Georgia and an author on the study.

Okay, enough doom and gloom. Here’s the good news: Scientists know this is a problem, and are working hard to find a solution. Here are a few recent attempts.

1. Sugar + Carbon Dioxide

The latest effort comes from the University of Bath, where researchers have created a new type of plastic that’s biodegradable and made from two common ingredients: sugar and carbon dioxide. “This new plastic is a renewable alternative to fossil-fuel based polymers, potentially inexpensive, and, because it is biodegradable, will not contribute to growing ocean and landfill waste,” explains Antoine Buchard, Whorrod Research Fellow at the university’s department of chemistry. And, because this new material is bio-compatible, it could be used in medical devices and implants, so that’s cool.

2. Edible Water Bottles

Before you picture yourself gnawing on a Dasani bottle, check out the Ooho, a “bubble-like sphere of water.” The H2O is protected inside a gelatinous film that’s made of plants, so it’s biodegradable, but it’s also entirely edible. Meaning in the future, you might be eating your water, not drinking it. The downside: The portions are pretty small. Plus, once you’ve bitten into the bubble, it can’t be re-sealed, so you’ve gotta drink the whole thing. But that might not be so bad, considering we’re all dehydrated all the time.

3. ‘Smart Mud’

Researchers at the University of Tokyo think they’ve created a revolutionary material in the lab by mixing water with clay and a little extra something to thicken it up: a “molecular glue” called sodium polyacrylate. “The mixture is almost 98 percent water,” New Scientist explains, but it transforms into a sort of mud, or gel, that could potentially become very strong. Bonus: This stuff is “self-healing” and can regain its strength, even if it breaks under pressure.

4. Mushrooms

Hidden underneath a mushroom’s outer shell is a complex system of tubular cells called mycelia. These are fungi’s eyes and ears; they sense the surrounding environment, absorb nutrients as food, and help the fungus grow and survive. They look a bit like fine, white hair, and they’re the secret ingredient in a new kind of fungus-based packing material. A company called Ecovative Design is mixing natural ingredients (like oats or hemp) with the mycelia, which grows and binds the mixture together into a solid mat. Put these mats into a mold, and voila: You’ve got a container, carton, or canister that’s eco-friendly. According to Phys.org, this mushroom material can break down in a landfill in about 180 days. Ecovative is marketing its innovation as a replacement for traditional styrofoam. And if you want to grow your own customized mold, that’s an option, too.

5. Shrimp Shells

If you had to guess, how many plastic bags would you say you have lying around your house? Twenty? A hundred? No doubt, plastic bags are a massive environmental nuisance. Some one trillion of them are used around the world every year, and almost none of them are recycled. The effort to encourage people to buy canvas bags, or at least reuse their plastic ones, is ongoing, but in the meantime, an engineering professor at the University of Nottingham in the U.K. is taking a different approach: She wants to make biodegradable bags out of shrimp shells. For now, her project is aimed specifically at Egypt, where there is a huge overabundance of crustacean shell waste. The shells are collected, boiled in acid to make them less brittle, and stripped down to a plastic bag-like material. Just two pounds of shells can yield 15 biodegradable shopping bags. “I like the whole idea of taking a waste product and then making something that will contain waste and will make an environmental problem better,” Everitt told The Week.

Source: Hullinger, Jessica. “Five Weird Materials That Could Replace Plastic.” The Week, 16 June 2017. Web. Used by permission.
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Close Reading Guide: “Five Weird Materials 
That Could Replace Plastic”

RI.7.1, RI.7.2, RI.7.4, RI.7.6, L.7.4

(For Teacher Reference)

Purpose and Notes
· The purpose of this close read is for students to trace the way the author develops her purpose and point of view in a text.

· In this close read, students will focus only on the selected sections of the text, which are related to the author developing her purpose.

· For the sake of time, first read aloud the text. 

· After the text is first read aloud, students reread portions of the text as they answer text-dependent questions. 

· A note-catcher along with text-dependent questions provide an opportunity for students to determine central ideas and author’s purpose.

· Continue to use discussion protocols (e.g., Think-Pair-Share, Conversation Cues, and total participation techniques) to engage all students in collaborative discussion about the text.

Whole Text
	Excerpt of Text
	Questions and Directions

	Read the text.
	· Read the whole article aloud as students read along silently. Invite students to Turn and Talk with a partner, and then cold-call students to share out: “What is this text about?”

· Explain that now you will look closely at sections of the text to better understand how the author develops her purpose. Remind students of the work they did in the previous unit analyzing an author’s purpose and point of view. For this close read, they will analyze how an author uses language to make her position clear and distinguish it from other possible positions.


Paragraph 1
	Excerpt of Text
	Questions and Directions

	Reread the first paragraph.
	· Focus students on the first two sentences: “Plastic is a wonder. It’s malleable, so it can be molded into a variety of useful objects—from bottles to bags to medical supplies.” 

· Ask:

· What does the word malleable mean in this context? What word or phrase helps you determine the meaning of malleable? (It means that it can be shaped into different things. The word molded helps us determine the meaning of malleable.) 

· How does the fact that plastic is malleable support the idea that it is a wonder? (Plastic is a wonder because it can be shaped or molded into a variety of different objects.) 

· What other evidence does the author provide in paragraph 1 to support the idea that plastic is a wonder? (The author states that it is “durable and can resist wear and tear” and that people have not been able to get “enough of the stuff.”) 

· Given these examples, what is the purpose of this first paragraph? (To describe the benefits of plastic.)

· Distribute and display the Close Read: “Five Weird Materials That Could Replace Plastic” note-catcher, and direct students’ attention to the box labeled “Paragraph 1.” Invite students to work with their group members to note the purpose of the paragraph in the appropriate space. Ask students to include the evidence they identified that supports the author’s purpose in the Evidence section of the box. 

· Direct students’ attention to the “Author’s Point of View” prompt and explain that they should use this space to identify the author’s attitude toward the subject of the paragraph. To support them in identifying the point of view, students should use the space labeled “Language that reveals the author’s purpose or point of view” to identify words and phrases that help develop the author’s purpose or point of view about what she is discussing. Explain that they are looking for words that suggest how the author feels about the subject or what her personal view is. Looking for words that show the positive or negative about the subject is a good place to start. 

· Ask:

· What is the point of view toward plastic the author is expressing in this paragraph? (The author is expressing the point of view that plastic has many good qualities.) 

· What language in the first paragraph helps develop the point of view presented? (Language includes wonder, useful, and durable.) Invite students to include these words in the Paragraph 1 box.


Paragraphs 2–3
	Excerpt of Text
	Questions and Directions

	From “The problem, of course, is that for all its benefits” to “Here are a few recent attempts.”
	· Focus students’ attention on the first sentence of the second paragraph. 

· Ask:

· How does this sentence help to shift the focus of the article? What words or phrases help to shift the focus? (This sentence shifts the focus from the benefits of plastic to the problems of plastic. The author does this by writing, “The problem, of course” to show the reader that plastic is not only wonderful, it is also problematic.)

· Based on this sentence, what is the likely purpose of the paragraph? What words or phrases help us identify the purpose? (The sentence includes the idea that “plastic is pretty rough on the environment.” This shows that the purpose of the paragraph is to describe the negative effects of plastic.)

· How does the rest of the paragraph help to develop this purpose? (The rest of the paragraph gives examples of how plastic affects the environment negatively.) 

· What point of view is the author expressing here? (The author is expressing the point of view that plastic causes a lot of harm to the environment.) 

· Why might the author begin with the benefits of plastic before moving on to talking about the negative effects? (The author might begin with the benefits of plastic to help distinguish her own point of view on the subject from another common point of view.)

· Ask students to return to their Close Read: “Five Weird Materials That Could Replace Plastic” note-catchers and work with their group to note the purpose of this paragraph, as well as evidence, point of view, and language in the Paragraph 2 box. 

· Ask:

· How does paragraph 3 continue to develop the purpose in paragraph 2? (It suggests solutions for the problems mentioned in the previous paragraph.) 

· What words help show the purpose the author has when describing this? (The phrases “Doom and gloom” and “good news” show that the author is excited to share what she has learned about recent inventions.)

· Ask students to return to their Close Read: “Five Weird Materials That Could Replace Plastic” note-catchers and work with their group to note the purpose of this paragraph, as well as evidence, perspective and language in the Paragraph 3 box. 


Solutions Jigsaw
	Excerpt of Text
	Questions and Directions

	Rest of text
	· Ask students to scan ahead and look at the headers: What do these headers look like they are describing? (They look like descriptions of the new materials the author is going to describe.) Given what you’ve analyzed of the article so far, what is the author’s overall purpose? (To explain why plastic is harmful and introduce some new materials to replace it.)

· Assign each group to read about one of the materials from the article. Instruct each group to read the paragraph about their assigned material closely and note the information on the note-catchers, including what the material is, how it can be used, and the language that helps develop the author’s purpose and point of view about the material. After several minutes, invite student groups to share out what they’ve found in the text. Instruct students to listen and record the findings of each group on their note-catchers.


Culminating Task
	Excerpt of Text
	Questions and Directions

	Culminating Task
	· Remind students that they are reading this article to gather information about the beginning of the plastic life cycle. Explain that the author did not write the article to argue for targeting one particular part of the plastic life cycle. However, we can use the information in the article to think about ways to reduce plastic pollution at the beginning of the plastic life cycle. Invite students to write a brief response detailing how the author’s ideas fit into the beginning of the plastic life cycle, and whether they think those solutions are convincing, and why or why not? (This falls into the beginning of the plastic life cycle because it gives examples of new materials that could replace plastic. So these examples would be used before plastic is created. While the author presents interesting ideas about new materials, it doesn’t seem like any of them are used widely enough to replace plastic. I think we’ll have to wait and see whether new material can actually replace plastic.)


Source: Hullinger, Jessica. “Five Weird Materials That Could Replace Plastic.” The Week, 16 June 2017. Web.

Close Read: “Five Weird Materials That Could Replace Plastic” Note-Catcher

RI.7.1, RI.7.2, RI.7.4, RI.7.6

(Example for Teacher Reference)

What is the author’s purpose in this text? How does she distinguish her position from other possible positions?

	Paragraph 1

Below are sample responses for paragraph 1.

	Purpose: 

to describe the benefits of plastic

	Evidence:

The author states, “Plastic is a wonder.” She writes that it is “durable and can resist wear and tear” and that people have not been able to get “enough of the stuff.”

	Author’s Point of View:

Plastic has many good qualities.

	Language That Reveals This Purpose or Point of View:

wonder, useful, durable, the world hasn’t been able to get enough


	Paragraph 2 

	Purpose: 

to describe the negative effects of plastic on the environment

	Evidence: 

The author explains that a plastic bottle “could take at least 500 years to show signs of decay.” Also, “as much as 8 million metric tons of plastic” went into the ocean in 2010 alone.

	Author’s Point of View: 

Plastic causes a lot of harm to the environment.

	Language That Reveals This Purpose or Point of View:

pretty rough, bummer, one million years


	Paragraph 3 

	Purpose: 

to transition to start talking about new materials to replace plastic

	Language That Reveals This Purpose or Point of View:

doom and gloom, good news


	Solutions Jigsaw

Jigsaw the inventions.

	1. Sugar + carbon dioxide

	What is it?

a material made from sugar and carbon dioxide

	How can it be used?

It could be used in medical devices and implants.

	Author’s Point of View: 

The author is excited about the possibilities for this material.
	Language That Reveals This Purpose or Point of View:

Potentially inexpensive; So that’s cool

	2. Edible water bottles

	What is it?

a water bottle that is a “gelatinous film that’s made of plants”

	How can it be used?

As a water bottle. It can also be eaten.

	Author’s Point of View: 

The author is slightly skeptical of the bottles.
	Language That Reveals This Purpose or Point of View:

The downside: The portions are pretty small; you’ve gotta drink the whole thing; Meaning in the future, you might be eating your water . . .; But that might not be so bad

	3. “Smart mud”

	What is it?

water and clay that acts like a glue

	How can it be used?

It can be used as a molecular glue that “could potentially become very strong.”

	Author’s Point of View:

The author is excited about the possibilities for the material.
	Language That Reveals This Purpose or Point of View:

Revolutionary; very strong; bonus

	4. Mushrooms

	What is it?

the mycelia from mushrooms, which looks like “a fine, white hair”

	How can it be used?

as a “container, carton, or canister that’s eco-friendly”

	Author’s Point of View: 

The author seems excited about the material.
	Language That Reveals This Purpose or Point of View:

Voila; eco-friendly; replacement for traditional styrofoam

	5. Shrimp shells

	What is it?

shells from shrimp

	How can it be used?

to make a material to replace plastic bags

	Author’s Point of View: 

The author seems excited about the material.
	Language That Reveals This Purpose or Point of View:

Plastic bags are a massive environmental nuisance; making something that will contain waste and will make an environmental problem better


	Culminating Task:

This article falls into the beginning of the plastic life cycle because it gives examples of new materials that could replace plastic. So these examples would be used before the plastic is created. The author presents interesting ideas about new materials, but it doesn’t seem like any of them are used widely enough to replace plastic. I think we’ll have to wait and see whether new materials can actually replace plastic.


Source: Hullinger, Jessica. “Five Weird Materials That Could Replace Plastic.” The Week, 16 June 2017. Web.
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	Language That Reveals This Purpose or Point of View:
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	Paragraph 1

Below are sample responses for paragraph 1.

	Purpose: 

to describe the benefits of plastic

	Evidence:

The author states, “Plastic is a wonder.” She writes that it is “durable and can resist wear and tear” and that people have not been able to get “enough of the stuff.”

	Author’s Point of View:

Plastic has many good qualities.

	Language That Reveals This Purpose or Point of View:

wonder, useful, durable, the world hasn’t been able to get enough


	Paragraph 2 

	Purpose: 



	Evidence: 



	Author’s Point of View: 



	Language That Reveals This Purpose or Point of View:



	Paragraph 3

	Purpose: 



	Language That Reveals This Purpose or Point of View:




	Solutions Jigsaw
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	Language That Reveals This Purpose or Point of View:
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	Author’s Point of View: 
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	Solutions Jigsaw

Jigsaw the inventions.

	3. “Smart mud”

	What is it?



	How can it be used?



	Author’s Point of View:


	Language That Reveals This Purpose or Point of View:



	4. Mushrooms

	What is it?



	How can it be used?



	Author’s Point of View: 


	Language That Reveals This Purpose or Point of View:



	Solutions Jigsaw
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	What is it?
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	Author’s Point of View: 


	Language That Reveals This Purpose or Point of View:
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The author presents interesting ideas about new materials,
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Debate Steps Anchor Chart

SL.7.3, SL.7.4
(Example for Teacher Reference)

An advertising agency is creating a commercial to promote the reduction of plastic pollution. The agency would like to choose a particular part of the plastic life cycle on which to focus the ad. They will use your debate to help them decide how to proceed with the commercial. You should present your position based on this prompt:

Debate Question: Which part of the plastic life cycle is the best place to target to reduce plastic pollution?

11. Present the Position
Presenter

· Gives some brief background or context

· States their claim

· Provides a reason to explain the claim

· Uses evidence and reasoning to support the claim

· Restates their claim

· Uses persuasive, engaging, and respectful language throughout

12. Cross-Examine
Cross-Examiner

· Asks questions about the claim and evidence.

· Possible Questions:

· “You mentioned, ____, why do you think that is the most helpful solution?”
· “You mentioned, ____, but what about ____?”

· “What other evidence do you have to support your position?”

· “Can you say more about ____?”

Responder

· Uses reasoning and evidence to answer questions. If possible, include new reasoning and evidence.

13. Rebuttal and Summary

Summarizer

· Restates the claim

· Restates the evidence and reasoning

· Acknowledges one or more counterclaim(s), including those raised in cross-examination

· Refutes one or more counterclaim(s) with new evidence and reasoning

· Restates the claim and offers a brief reflection

· Uses persuasive, engaging, and respectful language throughout

Beginning of Debate Note-Catcher

SL.7.3, SL.7.4
(Example for Teacher Reference)

Directions: If you are presenting, use this note-catcher to prepare your thoughts for your assigned position and part of the presentation. If you are listening to another group, use this note-catcher to keep track of the argument the group is making. This will support you in raising appropriate questions and counterarguments during cross-examination, and also provide a record of each position.

Debate Question: Which part of the plastic life cycle is the best place to target to reduce plastic pollution?

Present the Position

Note to teacher: Possible responses listed in full sentences for use in presenting the position; student notes can be in incomplete sentences.

Background

Plastic pollution has become an undeniable problem. According to Anjali Acharya from the World Bank, “plastic products wash up daily on beaches worldwide” and “waterways in cities are increasingly clogged with plastic waste.” Clearly, something needs to be done. There are many approaches to reducing plastic pollution. We can focus our energy on the beginning, middle, or end of the plastic life cycle. Each part is important.

Claim

If we are serious about solving the problem of plastic pollution, the simplest and most effective place to focus our energy is at the beginning of the life cycle.

Reason

At the beginning of the life cycle, inventors, companies, and governments have the power to reduce the amount of plastic that goes into the environment.

Evidence and Reasoning

Inventors and companies can create new material to replace plastic: As Jessica Hullinger reports in The Week, “Scientists know this is a problem, and are working hard to find a solution.” The solutions she proposes include biodegradable material made from shrimp shells and mushrooms. Exciting stuff! Unlike plastic, these materials can decompose safely in the environment, so using them instead of plastic would be a great benefit. Governments and communities also have the power to reduce plastic pollution, by banning the sale of single-use plastics. As Danielle Smith-Llera writes in Trash Vortex, “[m]ore than 200 U.S. cities have banned plastic bags and so have such countries as Kenya, China, Rwanda, and France” (51). This shows that governments and communities have the power to stop plastic pollution before it starts.

Restated Claim

Banning plastic and inventing new materials at the beginning of the plastic life cycle are the best solutions for reducing plastic pollution. By taking these steps, we make sure plastic never enters the world in the first place, and therefore can never become harmful to our environment.

Cross-Examination Questions
Responses will vary, but may include:

1. You mentioned ____; why do you think that is the most helpful solution?

2. You mentioned ____, but what about ____?

3. What other evidence do you have to support your position?

4. Can you say more about ____?

Rebuttal and Summary
Note to teacher: Completed in Lesson 3.

Restated Claim

Although steps can be taken at the other parts of the plastic life cycle, the beginning remains the most effective place to target.

Restated Evidence and Reason

We discussed how the beginning of the plastic life cycle was the best place to effect change because inventors, companies, and governments have the power to reduce plastic pollution by inventing new material or banning plastic from being made in the first place.

Counterclaim Acknowledgment

Other groups have brought up the objections that there isn’t a perfect material to replace plastic and that not all governments are willing to ban single-use plastic.

Refutation (New Evidence and Reasoning)

While that may be true right now, it is only because we have not put our time and energy into making sure that less plastic enters the environment in the first place. By focusing our energy on the beginning of the plastic life cycle, we can provide incentives to make new materials more quickly. Also, by talking to people in the government, we can start to persuade them to ban plastic before it becomes a problem.

Restated Claim and Brief Reflection

Although others have raised interesting points, the beginning of the plastic life cycle is still the best place to target to reduce plastic pollution. The best solution to this problem is to make sure that less plastic gets into the environment in the first place.

Sources:

Acharya, Anjali. “Five Things You Can Do to End Plastic Pollution.” World Bank, 4 June 2018. Web.

Hullinger, Jessica. “Five Weird Materials That Could Replace Plastic.” The Week, 16 June 2017. Web.

Smith-Llera, Danielle. Trash Vortex. Capstone, 2018.

Beginning of Debate Note-Catcher

SL.7.3, SL.7.4
Name:
Date:


Directions: If you are presenting, use this note-catcher to prepare your thoughts for your assigned position and part of the presentation. If you are listening to another group, use this note-catcher to keep track of the argument the group is making. This will support you in raising appropriate questions and counterarguments during cross-examination, and also provide a record of each position.
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Evidence and Reasoning

Restated Claim

Cross-Examination Questions

Rebuttal and Summary

Restated Claim

Restated Evidence and Reason

Counterclaim Acknowledgment

Refutation (New Evidence and Reasoning)

Restated Claim and Brief Reflection
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