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The Problem: Plastic is 
Indestructible. Every item of plastic that has ever been created is still with us on 

the planet today. In the mid 50’s we were told that plastic was 
suitable for single use and could simply be thrown away. We now 
know that to be untrue yet we continue to treat it as such.

8Plastic Oceans Foundation A Plastic Ocean – Educational Supplement

Our Plastic Use

www.PlasticOceans.org
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Beverage Bottles

100.7 billion plastic beverage bottles were sold in the U.S. in 2014, or 315 
bottles per person, according to the Container Recycling Institute.

The process of producing bottled water requires around 6 times 
as much water per bottle as there is in the container. 

14% of all litter comes from beverage containers. When caps 
and labels are considered, the number is higher.

57% of those units were plastic water bottles: 57.3 billion 
plastic water bottles sold in 2014. This is up from 3.8 billion 

plastic water bottles sold in 1996.

9Plastic Oceans Foundation A Plastic Ocean – Educational Supplement
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Plastic

Plastic is made from oil with a 
combination of chemical ingredients to 
form diff erent types of plastics.

Plastics contain diff erent chemicals that 
give them their unique structure, fl exibility 
and use. 
Many of the chemicals used mimic estrogenic activity. This happens 
when a chemical like BPA or phthalate leeches from the plastic and 
enters the body, mimicking the hormone estrogen.

All plastics are made from 
synthetic polymers.

10Plastic Oceans Foundation A Plastic Ocean – Educational Supplement

www.PlasticOceans.org 6



Our Oceans and Plastic Pollution

11Plastic Oceans Foundation A Plastic Ocean – Educational Supplement

There are fi ve main ocean currents, also known as 
‘gyres’ which are created by the Earth’s rotation and 
the resulting predominant winds. These are: North & 
South Pacifi c, North & South Atlantic and Indian.

Plastic waste pieces break up into much smaller bits as 

they are eroded by sunlight, salt water, currents and waves. 

These pieces of plastic have rough, pitted surfaces.

80%
of ocean waste originates from land. 

This waste travels to the center of 
the gyre where it collects.

Scientists estimate that it takes about 

for waste to reach the center of the ocean.

20 
years

More than 50% of marine debris, including plastic, will sink. 
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Title

www.PlasticOceans.org

12Plastic Oceans Foundation A Plastic Ocean – Educational Supplement

The Food Chain and Plastics

There are two types of plankton: zooplankton (animals) and phytoplankton (plants). 

Zooplankton feed on phytoplankton, small fi sh feed on zooplankton, squid feed on 

small fi sh and so it goes on up the food chain. 

Water born chemicals, from decades of industry and agriculture attract to plastic like 

a magnet. When these plastics mix with plankton, they are eaten by fi sh and become 

part of the food chain. These toxins, ‘hitch-hike’ on plastics. Diff erent types of plastics 

attract toxins at diff erent rates making some more potent than others. 

Once ingested by fi sh, these toxins are released from the plastic fragments and   

are carried in the bloodstream and stored in the fatty tissues of the fi sh. These   

toxins have been linked with cancer, autoimmune disease, cognitive problems,  

infertility and endocrine disruption. We then eat these fi sh causing the toxins to 

enter our bodies.
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60%
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Nurdles:
The pre-production raw pellets formed when you turn oil 
into plastic. People, animals and birds can confuse them for 
eggs/food. They are also known as mermaid tears.

Nurdles have been found on every single beach scientists have 
studied... even on the most remote islands of the planet. They 
were	found	in	every	surface	trawl	made	during	the	fi	lming	of	
A Plastic Ocean and scientists have evidence that they have 
even made their way to the pristine waters of Antarctica.

Micro plastic beads are used in many health care and 
cleaning products as they are cheaper than pumice or rice. 
We	are	fl	ushing	these	plastics	straight	into	the	ocean.	

Scientists have found that plankton at the base of the food 
chain have eaten “micro plastics” such as nurdles. 

The oceans provide more than 

50% 
of the oxygen we breathe – thanks to the 

phytoplankton – more than the rainforests.
9
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Title

www.PlasticOceans.org

Animals and Plastic Pollution

The	Blue	Whale	fi	lmed	by	the	team	in	Sri	Lanka	ingests	

of water every time it opens its mouth. Imagine how 
much plastic it must take in!

Parent birds will eat what they see that is 
bright	and	refl	ective.	Plastic	pieces	look	like	
fi	sh	or	squid	to	the	parent	birds	who	feed	
these to their young. of birds are dying of 

starvation, but their 
stomachs are full. 

75,000 liters

40%

The record number of pieces of plastic found in 
one 90-day old seabird chick is 

276 pieces
=

15% 
of that bird’s body mass.

Translated into human terms, that’s 6-8 kilos 
of plastic, or the equivalent of 

12 pizzas 
inside your stomach. 

Parent birds will eat what they see that is 
bright	and	refl	ective.	Plastic	pieces	look	like	
fi	sh	or	squid	to	the	parent	birds	who	feed	
these to their young.

!
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A PLASTIC OCEAN: FILM SCREENING GUIDE - LESSON PLAN

LESSON OVERVIEW
Students will view the 22-minute version of the film A Plastic Ocean. Following the film, 
other lessons or discussions can be used to reinforce the film’s content.

STUDENT LEARNING OBJECTIVES
The student will be able to:

• Explain what happens to plastic in the ocean.
• Describe impacts of plastic in the ocean on marine life.
• List solutions to prevent further plastic pollution.

BACKGROUND INFORMATION
See A Plastic Ocean – Educational Supplement

MATERIALS
• Computer/projector/screen/speakers (to show film)
• A copy of the film A Plastic Ocean (or access to the internet to download the film)
• Copies of A Plastic Ocean film note sheet (one per student) - OPTIONAL

ADVANCE PREPARATION
• Pre-screen the film (OPTIONAL)
• Test the computer/projector/screen/speaker setup before showing the 

film
• Print copies of A Plastic Ocean film note sheet (OPTIONAL)

PROCEDURE
1. Before showing the film, provide the students with an introduction. You may wish to begin by surveying the class to see what they

already know about marine debris and/or plastic pollution. You may want to share with students what you hope they gain from
viewing the film (for example: learning about the impacts of plastic on marine life, learning about solutions to the problem and how
they can be part of the solution, etc.).

2. If you plan to use the note sheets to have students record information while watching the film, distribute these to the students
before beginning the film. Make students aware of the times listed in the box on the left side of the page; though the time may
not be shown on the screen, this is meant to give them a clue as to when this topic will come up in the film. You can also make
them aware that the majority of content is already on the sheet so that they can pay attention to the film, only filling in the blanks
in the information.

EXTENSIONS
After viewing the film, it is recommended that you use any of the other lessons (or a combination of lessons) in this curriculum 
to reinforce or further explore the content of the film.  You can also create your own lesson or discussion that makes appropriate 
connections to your own curriculum.

12
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RELEVANT STANDARDS

SCIENCE (NEXT GENERATION SCIENCE STANDARDS)
MS-LS2-4 – Construct an argument supported by empirical evidence that changes to physical or biological components of an 
ecosystem affect populations.  

HS-LS2-7 – Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and biodiversity.

HS-ESS3-4 – Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.

SOCIAL STUDIES (HAWAII CONTENT AND PERFORMANCE STANDARDS)
SS.7PI.3.6 – Examine current issues or problems facing contemporary Polynesia, Micronesia, and Melanesia and propose solutions to 
them based on research.  

SS.SOC.5.2 – Describe contemporary social movements and explain how they contribute to social change.  

SS.SOC.5.3 – Explain the impact of organizations on social change. 

13
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A PLASTIC OCEAN FILM NOTE SHEET

Name

Film running 
time 22:00

04:00

08:50

11:36

07:50

In the last 10 years we made more plastic than we did in the _________________ before that. Half of those plastic 
products are considered disposable. But think about it: how can a disposable product be made of a material that 
is ________________________________? Where does it go?

Plastic is wonderful because it is: 
And plastic is terrible because it is: _______________________________________

There is no floating island of plastic. What exists is far more insidious.
What exists is a kind of ________________________________________________. These tiny pieces of plastic that 
are floating on the surface of the ocean come from larger pieces. Over time, the sun’s ultraviolet light, ocean wave 
action, and salt break it up into smaller pieces called microplastics

More than________ million tons of plastic 
are dumped in our oceans every year!

More than 50% of marine debris – including 
plastics – sinks to the bottom of the ocean.

Period Date

To help you remember important 
information as you watch the film, fill in the 

blanks in the text and images below.
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16:15

13:45

18:42

20:48

Many of the marine creatures eating this kind of plastic are in our food chain. Does that mean then that this 
plastic is getting inside of us? The problem is these plastics adsorb chemicals that are free-floating in the ocean 
so when the fish eat the plastics those toxins then migrate from the plastic into the ________________ or the 
_________________ – the parts that we like to eat.

David Katz and Sean Frankson founded the Plastic Bank.  They established a social plastic recycling system in Haiti 
that exchanges plastic for solar cell phone charging, sustainable cook stoves, and cash.  Through the plastic bank, 
we make plastic waste a ____________________________ so that people in developing countries can earn an 
income while preventing plastic from entering the ocean.

From knowing comes caring and from caring comes _____________________.

The record number of pieces of plastic found in 
one 90-day old seabird chick is 

276 pieces
=

of that bird’s body mass.

Translated into human terms, that’s 6-8 kilos 
of plastic, or the equivalent of 

12 pizzas 
inside your stomach. 

16
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Name Answer key

Film running 
time 22:00

04:00

08:50

11:36

07:50

In the last 10 years we made more plastic than we did in the _________________ before that. Half of those plastic 
products are considered disposable. But think about it: how can a disposable product be made of a material that 
is ________________________________? Where does it go?

Plastic is wonderful because it is:
And plastic is terrible because it is: ______________________________________

There is no floating island of plastic. What exists is far more insidious.
What exists is a kind of ________________________________________________. These tiny pieces of plastic that 
are floating on the surface of the ocean come from larger pieces. Over time, the sun’s ultraviolet light, ocean wave 
action, and salt break it up into smaller pieces called microplastics

More than________ million tons of plastic 
are dumped in our oceans every year!

More than 50% of marine debris – including 
plastics – sinks to the bottom of the ocean.

Period Date

To help you remember important 
information as you watch the film, fill in the 

blanks in the text and images below.

century

indestructible

8

durable

plastic smog

A PLASTIC OCEAN FILM NOTE SHEET - ANSWER KEY
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13:45

18:42

20:48

Many of the marine creatures eating this kind of plastic are in our food chain. Does that mean then that this 
plastic is getting inside of us? The problem is these plastics adsorb chemicals that are free-floating in the ocean 
so when the fish eat the plastics those toxins then migrate from the plastic into the ________________ or the 
_________________ – the parts that we like to eat.

David Katz and Sean Frankson founded the Plastic Bank.  They established a social plastic recycling system in Haiti 
that exchanges plastic for solar cell phone charging, sustainable cook stoves, and cash.  Through the plastic bank, 
we make plastic waste a ____________________________ so that people in developing countries can earn an 
income while preventing plastic from entering the ocean.

From knowing comes caring and from caring comes _____________________.

fats

currency

change

15

muscles

16:15
The record number of pieces of plastic found in 

one 90-day old seabird chick is 

276 pieces
=

of that bird’s body mass.

Translated into human terms, that’s 6-8 kilos 
of plastic, or the equivalent of 

12 pizzas 
inside your stomach. 
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MARINE DEBRIS EXPLORATION - LESSON PLAN

LESSON OVERVIEW
After viewing the film, A Plastic Ocean, students will participate in an activity in which they apply what they 
learned from the film to make inferences and draw conclusions about various plastic marine debris items.

STUDENT LEARNING OBJECTIVES
The student will be able to:

• Identify where most plastic in the ocean originates.
• Explain at least one impact of plastic in the ocean.
• Describe the connection between their lives and product choices and plastic in the ocean.
• Identify potential solutions to plastic pollution – both at the individual level and on a larger-scale.

BACKGROUND INFORMATION
See A Plastic Ocean – Educational Supplement

MATERIALS
• Marine debris exploration lesson images (one set per class)
• Marine debris exploration item information sheets (one per student OR one per group) - OPTIONAL

ADVANCE PREPARATION
• Print marine debris exploration lesson images (color copies are best)
• Print marine debris exploration item information sheets - OPTIONAL

PROCEDURE
1. Begin by asking the students what stood out to them the most or surprised them the most from the film. Allow students to

respond; there may not be time for all to share, but at least allow several students to share responses.

2. Ask the students to recall what was said in the film, “There is no away.” Explain that once things leave our hands, we often do not
consider what happens to them.

3. Ask the students to think back to the film to recall that scientists are studying marine debris so that they can understand where it
comes from and how it impacts marine life. The scientists use what they learn to help prevent more marine debris from entering
the ocean.

4. Explain to the students that Pacific Whale Foundation’s research team also studies marine debris. For each item that they find,
they collect the item and then record: the latitude and longitude where it was found, the type of material the item is made of, and
the % of organism coverage on the item.

5. Tell the students that they will now participate in an activity in which they will be the scientists. They will be given images of items
of marine debris collected by PWF researchers. Below each image they will find all data recorded upon collection. They will need to
use the data as clues to make inferences about the item.

6. Divide the class into smaller groups. The size of groups will depend on the size of the class; there can be a maximum of 10 groups.

21
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7. Explain to the class that each group will get an image of one item of marine debris. The information recorded when the item was
collected is listed below the image.

8. Show the class the marine debris exploration item information sheets (if you plan to use them; students can also record their
responses in their notebooks or on the classroom white board). Explain that each group (or individual) will get one sheet to record
their inferences about the item. Specifically, they will be asked to infer where the item came from and how it ended up in the spot
where it was found. Finally, they will be asked to record a more environmentally-friendly alternative or solution for the item.

9. Once the instructions have been explained, check with the class to ensure they understand the task.

10. Give each group one marine debris exploration lesson image, and one marine debris exploration item information sheet (or
one per student).

11. Explain to the class that they will have 10 minutes to work with their group to discuss the item and record their inferences and
solution. After the 10 minutes is up, each group will be given 1-2 minutes to present their item and inferences and solution to the
rest of the class. The amounts of time can be adjusted as needed to ensure the groups have adequate time to work and share
within the class period.

12. While the students work, circulate through the groups and ask questions as needed to keep the groups on track and help their
inferences along. You could ask about clues on the item that students may have overlooked or ask broad questions about the item
or its use or amount of wear/organism coverage to help the students infer where the item came from or how long it may have been
in the ocean and could have traveled. For example, something with a high percent of organism coverage has likely been in the
ocean for a long time; has it traveled a long distance? Items with no or almost no organism coverage may have very recently
entered the ocean. How did they get there? Is there any writing on the item?

13. Give the students a 2 minute warning before the 10 minutes (or other allotted amount of time) is up, and check each group’s
progress. Encourage the groups along if they are not near finished; push them to have a response for each area before the time is up.

14. After the 10 minutes (or other allotted amount of time) is up, get the whole group’s attention. Remind the class that each
group will now have 1-2 minutes (or another appropriate amount of time) to share what they recorded with the class.

15. Select one group to share first. Remind the class that this group’s presenter should have their undivided attention.

16. Select another group to share next.

17. Continue until all groups have presented their responses.

18. After all groups have shared their responses, ask the class for volunteer(s) to summarize the solutions/alternatives
presented by their classmates.

19. Wrap up the lesson by encouraging the students to consider what they have learned from the film and lesson in their
future decisions. If time allows, ask students to share some changes they plan to make in their own lives that can be
considered plastic pollution solutions.

20. If you feel it is appropriate, encourage them to share their plastic pollution solutions with us on social media using the
hashtag #plasticpollutionsolutions.

EXTENSIONS
1. Provide students with the Plastic Currents map. For marine debris items that have likely been in the ocean for a long time/traveled

a long distance, ask students to hypothesize the path the item traveled to reach the Hawaiian Islands. For marine debris items
that have likely entered the ocean recently (in Hawaiian waters), ask the students to hypothesize the path the item will travel if it
remains in the ocean.

22
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2. Have the students consider each marine debris item and predict what will happen to the items if they remain in the ocean. For 
example: Will the item sink? Is it likely to be consumed by marine life? Will the item photodegrade? How long will it take for any of 
these potential outcomes to occur?

3. Have students write the story of one of the marine debris items, including the future they predict for the item had it remained in 
the ocean.

** There are no correct answers for these extension activities; the goal is for students to further consider the longevity and impacts of 
plastic in the ocean.

RELEVANT STANDARDS

SCIENCE (NEXT GENERATION SCIENCE STANDARDS)
MS-LS2-4 – Construct an argument supported by empirical evidence that changes to physical or biological components of an 
ecosystem affect populations.  

MS-ESS3-3 – Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.  

HS-LS2-7 – Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and biodiversity.

HS-ESS3-4 – Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.

SOCIAL STUDIES (HAWAII CONTENT AND PERFORMANCE STANDARDS)
SS.7PI.3.6 – Examine current issues or problems facing contemporary Polynesia, Micronesia, and Melanesia and propose solutions to 
them based on research.  

SS.9PD.5.5 – Demonstrate the role of a citizen in civic action by selecting a problem, gathering information, proposing a solution, 
creating an action plan, and showing evidence of implementation.  

SS.9PD.8.2 – Explain how people, individually and collectively participate in the U.S. economy.  

SS.SOC.5.2 – Describe contemporary social movements and explain how they contribute to social change.  

SS.SOC.5.3 – Explain the impact of organizations on social change.
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MARINE DEBRIS EXPLORATION - ITEM INFORMATION SHEET

ITEM: _______________________________

Describe your item:

Where did the item come from? (Use clues from the item to infer where it may have come from)
• Ocean-based, land-based, or general source?

• Geographic area of origin (country, continent, etc.)?

How did the item get here? (Create a story to explain how this particular item ended up in the ocean near the island of Maui)

25
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What problems may result from this item’s presence in the ocean?

What is an environmentally-friendly alternative for this item? What is a solution that would prevent items like 
this from ending up in the ocean in the future? (List/describe as many alternatives and/or solutions as you can)
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THE OCEAN CLEANUP DISCUSSION - LESSON PLAN

LESSON OVERVIEW
After viewing the film, A Plastic Ocean, students will participate in a discussion to consider various aspects of a solution to the 
plastic pollution currently in the ocean.

STUDENT LEARNING OBJECTIVES
The student will be able to:

• Describe environmental impacts of plastic pollution in the ocean
• Explain The Ocean Cleanup project and its proposed impacts on plastic pollution
• Express clearly their own thoughts and opinions on environmental impacts of plastic pollution and The Ocean Cleanup project
• Actively listen to peers sharing their thoughts and opinions
• Engage effectively in a collaborative discussion

BACKGROUND INFORMATION
To have a successful classroom discussion, it is important to set the tone and establish expectations with students before beginning 
the discussion. The ideal seating arrangement for a classroom discussion would provide visibility for all; for example an O or U 
shaped seating arrangement. The tone should be relaxed and non-threatening; students should understand the expectation that 
they are encouraged to share their ideas and respectfully listen to and consider the ideas of their classmates. In the case of an open 
discussion like the one in this lesson, it is important that students understand that there is no correct answer or conclusion that they 
must come to; instead, the goal is to consider all sides of the topic. It is also important that the instructor’s opinion is unknown to the 
students throughout the discussion.

If students are going to be held accountable for/graded on their participation in the discussion, clear expectations for participation 
must be communicated to the students before beginning the discussion. This may include how students will volunteer to speak 
(hand-raising, open dialogue, etc.), how many times each student must contribute, and what type of contributions students must 
make to receive credit (for example: sharing a new idea rather than agreeing with or restating another student’s idea).

Well-executed classroom discussions can promote exchange of ideas, independent thinking, and in-depth understanding in students. 
They allow for multiple points of view to be shared and considered in a non-threatening environment. Classroom discussions also 
provide students with an opportunity to improve their communication and social skills as they share their ideas and opinions and 
consider others’ ideas and opinions.

MATERIALS
• The Ocean Cleanup background information (this can be printed and provided to students OR if computer/internet access 

is available students can be directed to The Ocean Cleanup’s website to read their home page and the page describing 
The Technology - theoceancleanup.com and theoceancleanup.com/technology)

• Ocean Cleanup Discussion Participation Rubric – OPTIONAL
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ADVANCE PREPARATION
• Before engaging in this discussion, students will need to have read about The Ocean Cleanup. This can be assigned as homework 

or can be printed and given to the students to read just before beginning the discussion. If printed copies will be used, they will 
need to be printed in advance.

• When assigning reading of background information to students, you may want to ask them to record 5 (or any other 
appropriate number) questions that they would like to discuss related to The Ocean Cleanup and its technology.

• Set up the classroom with an appropriate seating arrangement (O or U shape would work best)
• If you plan to use the discussion participation rubric for grading, this will need to be printed in advance.

PROCEDURE
1. Before beginning or introducing the discussion, students will need to read The Ocean Cleanup background information (either 

directly from their website theoceancleanup.com and theoceancleanup.com/technology or from the printouts). If this was 
assigned as homework, you can move on to step 2 to begin the lesson. If the students have not yet seen the information, they will 
need to be given adequate time to read the information; you may also wish to assign them the task of coming up with 5 questions 
(or any other appropriate number) that the class can discuss related to The Ocean Cleanup.

2. If the classroom has not already been arranged in an appropriate seating arrangement for a discussion, have the students help to 
rearrange the classroom seating (O or U shape would work best).

3. Explain to the students that they will be participating in a classroom discussion focused on The Ocean Cleanup.

4. Clearly explain your expectations for appropriate conduct and participation during the discussion. 
You can use the following OR create your own:
• Students are encouraged to openly share their ideas/thoughts/opinions
• Students are to listen to and respect the ideas/thoughts/opinions of others
• One person may speak at a time – students may choose to speak at the conclusion of the previous speaker’s statement (without 

interrupting). The discussion will flow best this way, but hand-raising may be better suited for some groups.
• The teacher will be the discussion leader; this means you will begin the discussion and facilitate as needed, but the 

students should be doing the majority of the talking (you will only step in to pose a new question or redirect the conversation 
if necessary).

• Each student is expected to contribute to the discussion at least twice during the class period.  Contributions can include posing 
questions, new ideas, or opinions (NOT agreeing with or restating another student’s idea or opinion).

• If students are going to be graded on their participation/contributions to the discussion, make this clear to them at this time. 
(You can use the attached discussion participation grading rubric if you like).

5. Introduce the discussion topic with the following statement (or create your own):
• According to The Ocean Cleanup, over 5 trillion pieces of plastic currently litter the ocean. After learning about The Ocean 

Cleanup, their plan to clean up plastics in the ocean, and the equipment they are using to do so, do you think this is a viable 
solution to solve our plastic pollution problem?

TIP: To keep track of the conversation/participation during the discussion, you may wish to draw a diagram of the 
classroom and write each student’s name in the location at which they are sitting. Use a straight line or arrow to “map” 
the conversation, putting notes about individual comments/questions near the student’s name. This can then be applied 
to the discussion participation rubric or any other grading method you choose.
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6. After making your opening statement, wait for students to respond. Allow as much time as needed (they may need some time to 
compile their thoughts, and speaking first can be intimidating!). If necessary, remind the students that they do not need to raise 
their hands if they wish to speak (unless that is your protocol for the discussion).

7. As the discussion progresses, ensure that the conversations stay relevant to the initial question you posed. Remind students 
that they can pose their own questions to the group for discussion. If needed, redirect or restart the discussion with any of the 
following questions (they can be used in any order you like):
• The Ocean Cleanup is targeting the Great Pacific Garbage Patch. Do you think that their method/equipment can be applied to all 

of the garbage patches/gyres in the ocean?
• The Ocean Cleanup is focusing on large plastic pieces floating in the top 3 meters of the ocean. Do you think this is enough to 

solve the problem? What about the smaller and deeper bits of plastic?
• The Ocean Cleanup projects that their cleanup – combined with source reduction on land – is paving the road towards a 

plastic free ocean by 2050. Another unrelated projection states that there will be more plastic than fish in the ocean by 2050. 
Which projection do you think is more likely and why?

• The first system (001) of the Ocean Cleanup technology has been deployed. Do you think there will be unforeseen side effects as 
a result of this cleanup technology? Do you think deployment of one system is a large enough sample for potential side effects 
to be noticeable? (Side effects can include whatever the students think of; if examples are needed, consider ecosystem impacts, 
weather impacts, “stowaways” on the system, lack of sufficient sunlight to provide solar power to keep systems operational, etc.)

• System 001 is equipped with sensors that will record and share data. What types of helpful data do you think the system could 
collect and share?

• Before launching System 001, an environmental impact assessment was conducted, noting no major risks to the environment or 
sea life. Do you think they have sufficiently considered all potential impacts on sea life? Particularly, do you think microscopic sea 
life and their importance/impact have been adequately considered?

8. Give the students a warning 5 minutes prior to the end of the class period (or whenever you plan to end the discussion). With the 
5 minute warning, ask students to wrap up the question/topic of the moment and invite students to share any last thoughts they 
have on the original question posed.

9. If you plan to have the students write a reflection about the discussion (see Extensions #1), you may want to end the discussion 
earlier to allow time for reflection in class (or this can be assigned as a homework assignment).

EXTENSIONS
1. Have the students write a reflection on the discussion. This can include recording interesting ideas shared or ideas that conflicted 

with their opinion, a reflection on individual participation and thoughts, or simply a summary of the entire discussion. This can be 
used as a grading method for the discussion or can be combined with grading of the discussion itself.

2. Have students consider some of the numbers related to this project:
• The Ocean Cleanup system is projected to collect about 5 tons of ocean plastic per month. It is estimated that more than 8 

million tons of plastic are dumped into the ocean every year. Given this information, how long would it take for the cleanup 
system to remove the 8 million tons of plastic dumped into the ocean in one year? Do you think the system will be able to keep 
up with this?

• The cost of system 001 was approximately $24.6 million, including design, development, production, assembly, and monitoring 
during its first year. The Ocean Cleanup hopes to eventually launch a fleet of 60 cleanup systems. What do you estimate the cost 
of this will be? Do you think recycling collected plastic to produce and sell new products will be sufficient to fund these systems? 
Explain your answer using your estimated costs (and conduct further research if needed).

3. Cleaning up what is already in the ocean will only solve one part of the problem. The other part is preventing more plastic from 
entering the ocean. One way to do this is to use alternative materials. Have students research the advantages and disadvantages 
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of materials that can be used instead of single-use plastics, for example: bamboo, stainless steel, ceramic, glass, or bioplastic 
products. Factors of materials to consider may include: cost, durability, potential to be recycled or repurposed, safety, etc.

RELEVANT STANDARDS

SCIENCE (NEXT GENERATION SCIENCE STANDARDS)
MMS-LS2-4 – Construct an argument supported by empirical evidence that changes to physical or biological components of an 
ecosystem affect populations.

MS-ESS3-3 – Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.

MS-ETS1-1 – Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into 
account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.

MS-ETS1-2 – Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and 
constraints of the problem.

HS-LS2-7 – Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and biodiversity.

HS-ESS3-4 – Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.

HS-ETS1-1 – Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account 
for societal needs and wants.

HS-ETS1-2 – Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that 
can be solved through engineering.

HS-ETS1-3 – Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range 
of constraints, including cost, safety, reliability, and aesthetics as well as possible social, cultural, and environmental impacts.

MATH (COMMON CORE STANDARDS)
Extension #2

6.EE.6 – Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand 
that a variable can represent an unknown number, or depending on the purpose at hand, any number in a specified set.

7.NS.3 – Solve real-world and mathematical problems involving the four operations with rational numbers.

LANGUAGE ARTS (COMMON CORE STANDARDS)

6.RI.7 – Integrate information presented in different media or formats as well as in words to develop a coherent understanding of a 
topic or issue.

6.SL.2 – Interpret information presented in diverse media and formats and explain how it contributes to a topic, text, or issue under study.

8.SL.1 – Engage effectively in a range of collaborative discussions with diverse partners on grade 8 topics, texts, and issues, building 
on others’ ideas and expressing their own clearly.

a. Come to discussions prepared, having read or researched material under study; explicitly draw on that preparation by referring 
to evidence on the topic, text, or issue to probe and reflect on ideas under discussion.

b. Follow rules for collegial discussions and decision-making, track progress toward specific goals and deadlines, and define 
individual roles as needed.
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c. Pose questions that connect the ideas of several speakers and respond to others’ questions and comments with relevant 
evidence, observations, and ideas.

d. Acknowledge new information expressed by others, and when warranted, qualify or justify their own views in light of the 
evidence presented.

9-10.SL.1 – Initiate and participate effectively in a range of collaborative discussions with diverse partners on grades 9-10 topics, 
texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

a. Come to discussions prepared having read and researched material under study; explicitly draw on that preparation by referring 
to evidence from texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.

b. Work with peers to set rules for collegial discussions and decision-making, clear goals and deadlines, and individual roles as needed.

c. Propel conversations by posing and responding to questions that relate the current discussion to broader themes or larger ideas; 
actively incorporate others into the discussion; and clarify, verify, or challenge ideas and conclusions.

d. Respond thoughtfully to diverse perspectives, summarize points of agreement and disagreement, and when warranted, qualify 
or justify their own views and understanding and make new connections in light of the evidence and reasoning presented.

11-12.SL.1 – Initiate and participate effectively in a range of collaborative discussions with diverse partners on grades 11-12 topics, 
texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

a. Come to discussions prepared having read and researched material under study; explicitly draw on that preparation by referring 
to evidence from texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.

b. Work with peers to promote civil, democratic discussions and decision-making, set clear goals and deadlines, and establish 
individual roles as needed.

c. Propel conversations by posing and responding to questions that prove reasoning and evidence; ensure a hearing for a full range 
of positions on a topic or issue; clarify, verify, or challenge ideas and conclusions; and promote divergent and creative perspectives.

d. Respond thoughtfully to diverse perspectives; synthesize comments, claims, and evidence made on all sides of an issue; resolve 
contradictions when possible; and determine what additional information or research is required to deepen the investigation or 
complete the task.

SOCIAL STUDIES (HAWAII CONTENT AND PERFORMANCE STANDARDS)
SS.7.PI.3.6 – Examine current issues or problems facing contemporary Polynesia, Micronesia, and Melanesia and propose solutions to 
them based on research.

SS.9PD.5.5 – Demonstrate the role of a citizen in civic action by selecting a problem, gathering information, proposing a solution, 
creating an action plan, and showing evidence of implementation.

SS.11.3.16 – Examine the significant effects of technological developments and biological exchanges in the contemporary world.
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THE OCEAN CLEANUP BACKGROUND INFORMATION

The largest cleanup in history

OVERVIEW
Over 5 trillion pieces of plastic currently litter the ocean. Trash accumulates in 5 ocean garbage patches, the largest one being the 
Great Pacific Garbage Patch, located between Hawaii and California. If left to circulate, the plastic will impact our ecosystems, health 
and economies. Solving it requires a combination of closing the source, and cleaning up what has already accumulated in the ocean.

OCEAN CURRENTS
Ocean garbage patches are vast and dispersed
Ocean currents concentrate plastic in five areas in the world: the subtropical 
gyres, also known as the world’s “ocean garbage patches”. Once in these patches, 
the plastic will not go away by itself. The challenge of cleaning up the gyres is the 
plastic pollution spreads across millions of square kilometers and travels in all 
directions. Covering this area using vessels and nets would take thousands of years 
and cost billions of dollars to complete. How can we use these ocean currents to 
our advantage?

OUR SOLUTION
Take advantage of natural oceanic forces
The Ocean Cleanup is developing a passive system, using the natural oceanic forces 
to catch and concentrate the plastic. Both the plastic and system are being carried 
by the current. However, wind and waves propel only the system, as the floater 
sits just above the water surface, while the plastic is primarily just beneath it. The 
system thus moves faster than the plastic, allowing the plastic to be captured.

OUR FLEET
To catch the plastic, act like the plastic
Waves, winds and currents make the plastic move in a certain manner. The same 
forces will act on our roaming systems, causing them to gravitate to the areas in the 
garbage patch with the highest concentration of plastic. The more cleanup systems 
released, the more plastic will be collected. Computation models show a full-scale 
deployment will lead to a 50% reduction of the Great Pacific Garbage Patch in 5 
years’ time.
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RECYCLING
Extract, ship, recycle
In parallel to developing technology to extract plastic from the ocean, we also 
investigate how we can reuse the material once it is back on shore. Initial work on 
ocean plastic recycling shows our material can be turned into high quality products. 
Imagine your next phone, chair, car bumper or sunglasses could be made from 
plastic retrieved from the Great Pacific Garbage Patch. By selling our branded 
material for reuse, we aim to eventually make the cleanup self-sustainable.

THE IMPACT OF CLEANUP
Extract, ship, recycle
Our models indicate that a full-scale system roll-out could clean up 50% of the 
Great Pacific Garbage Patch in 5 years.
Research shows the majority of plastic by mass is currently in the larger debris. By 
removing the plastic while most of it is still large, we prevent it from breaking down 
into dangerous microplastics.
Combining the cleanup with source reduction on land paves the road towards a 
plastic free ocean by 2050.

HOW IT WORKS
The ocean is big. Cleaning up the Great Pacific Garbage Patch using conventional methods - vessels and nets - would take thousands of 
years and tens of billions of dollars to complete. Our passive systems are estimated to remove half the Great Pacific Garbage patch in 
just five years, and at a fraction of the cost. Our first cleanup system will be deployed in the summer of 2018. This is how it works:

CREATE A COASTLINE WHERE THERE ARE NONE
The system consists of a 600-meter-long floater that sits at the surface of the water 
and a tapered 3-meter-deep skirt attached below. The floater provides buoyancy 
to the system and prevents plastic from flowing over it, while the skirt stops debris 
from escaping underneath. The system is made of two main components: the 
floater and the skirt.

Watch exapliner video: theoceancleanup.com/technology/
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TAKE ADVANTAGE OF NATURAL OCEANIC FORCES
Both the plastic and system are being carried by the current. However, wind and 
waves propel only the system, as the floater sits just above the water surface, while the 
plastic is primarily just beneath it. The system thus moves faster than the plastic, 
allowing the plastic to be captured. Illustration of the forces acting on the system.

Watch exapliner video: theoceancleanup.com/technology/

EXPECTED IMPACT
Our floating systems are designed to capture plastics ranging from small pieces 
just millimeters in size, up to large debris, including massive discarded fishing nets 
(ghost nets), which can can be tens of meters wide.
Models show that a full-scale cleanup system roll-out (a fleet of approximately 60 
systems) could clean 50% of the Great Pacific Garbage Patch in just five years.
After fleets of systems are deployed into every ocean gyre, combined with source 
reduction, The Ocean Cleanup projects to be able to remove 90% of ocean plastic 
by 2040.
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THE SYSTEM AT SEA
HANDLING VESSEL TRAFFIC
No heavily-trafficked shipping routes traverse the Great Pacific Garbage Patch, so 
the chances of a vessel coming across an ocean cleanup system are minimal. On 
average only 5 vessels can be found in an area twice the size of Texas.
But, in the event that a vessel does pass through the patch, we have implemented 
extensive measures to ensure the safety of both vessels and our cleanup systems. 
Each system will be equipped with lanterns, radar reflectors, navigational signals, 
GPS and anti-collision beacons.
The AIS will continuously broadcast the location of the systems to passing vessels 
and the GPS will track the location of our systems, should they veer out of the patch. The US Coast Guard will chart the area as a 
special operations zone and will issue a Notice to Mariners concerning the presence of our systems.

SAFEGUARDING SEALIFE
Protecting the natural environment is at the heart of what we do. It is the driver behind our efforts to 
remove large amounts of plastic pollution from the world’s oceans. Hence, safeguarding sea life has 
been the number one driver behind our technology.
We designed the systems to be inherently safe for marine life in four ways. Firstly, the systems move 
through the ocean at extremely low speeds - slow enough for creatures to swim away. Secondly, 

because the screen is impenetrable, the current will flow underneath the screen, guiding with it organisms that can’t actively move, 
while the plastic (which floats) remains inside the system. Thirdly, as the screen is not a net, sea life cannot become entangled. 
Finally, we will only remove the plastic from the water periodically, which means people will always be present to check for marine 
life before the plastic is lifted out of the water.
We have also conducted an Environmental Impact Assessment (EIA) through an independent agency, CSA Ocean Sciences, which did 
not identify any major risks of our method to the environment.

SURVIVING STORMS
The system has been engineered and tested to utilize and withstand the forces of the ocean. While designing the structure, we 
considered load cases that are only expected to occur once every hundred years.
The key to survivability is flexibility. We designed the system to be limber enough to be able to follow the waves, and because the 
system is free-floating, it can drift when subjected to high current speeds.
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GARBAGE DREAMS RECYCLING SIMULATION - LESSON PLAN

LESSON OVERVIEW
After viewing the film, A Plastic Ocean, students will gain a better understanding of the logistics of recycling through an online game/
simulation based on the Zaballeen community in Cairo.

STUDENT LEARNING OBJECTIVES
The student will be able to:

• Follow instructions to use an online simulation to learn about recycling
• Describe specific challenges associated with recycling
• Evaluate the cost and benefits of recycling different materials

MATERIALS
• Computers with internet access (one per student or one per student group)
• Garbage Dreams Game - The Basics (one per student or one per student group)
• Garbage Dreams Game Individual Data Sheet (one per student) OR Garbage Dreams Game Group Data Sheet (one per student

group)
• Garbage Dreams Game Reflections Sheet (one per student) - OPTIONAL

BACKGROUND INFORMATION
The Garbage Dreams game was created to accompany the PBS Independent Lens Film, Garbage Dreams. The film follows three 
teenage boys who were born into the Zaballeen’s trash trade. Zaballeen is Arabic for garbage people. The Zaballeen live on the 
outskirts of Cairo in what is known as the world’s largest garbage village. They make their living by recycling the city of Cairo’s waste.

The game provides a simulated look at the costs of recycling factories/equipment, expansion of territory, education and awareness 
campaigns, transport to landfill (for items that cannot be recycled), and many other features of recycling.

For more information on the Zaballeen and/or the game, 
visit: pbs.org/independentlens/garbage-dreams/film.html 

ADVANCE PREPARATION
• Print copies of Garbage Dreams - The Basics and Garbage Dreams Individual Game Data Sheet OR Garbage Dreams Game 

Group Data Sheet (one per student or one per student group depending on which you choose to use)
• If you plan to use the Garbage Dreams Game Reflections Sheet, print copies of this in advance

TEACHER NOTES
This lesson can be used as an in-class assignment or as a homework assignment. Students can work independently or in groups. 
If you choose to have the students work independently, use the individual data sheets; if you choose to have the students work in 
groups, use the group data sheets.

The assignment can be explained to the students by the teacher or students can be given the Garbage Dreams Game: The Basics and the 
appropriate data sheet. Between these two sets of materials, students should have all instructions needed to complete the activity.

In lieu of the data sheets, you may choose to have the students play the game and then write a reflection about their experience and 
what they learned (See Extensions #1 for more detail).
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EXTENSIONS
1. After playing the Garbage Dreams Game, have students write a reflection about their experience and what they learned from the 

game. Reflection questions/prompts may include any or all of the following (you can use the Garbage Dreams Game: Reflections 
sheet for this):
• Were you ever able to recycle everything? Explain your answer (including details about what could not be recycled, if anything).
• Which did you find more worthwhile: purchasing education for your workers or awareness campaigns?
• What was your strategy while playing the game? Would you use this strategy again? Explain your reasoning; if not, what strategy 

would you use next time?
• Considering what you learned from this game/simulation, how do you think we could improve the amount of recycling we do 

here in Maui County?

RELEVANT STANDARDS

SCIENCE (NEXT GENERATION SCIENCE STANDARDS)
MS-ETS1-2 – Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and 
constraints of the problem.

HS-LS2 – Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and biodiversity.

HS-LS4-6 – Create or revise a simulation to test a solution to mitigate adverse impacts of human activity on biodiversity.

HS-ESS3-4 – Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.

HS-ETS1-1 – Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account 
for societal needs and wants.

HS-ETS1-4 – Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous 
criteria and constraints on interactions within and between systems relevant to the problem.

MATH (COMMON CORE STANDARDS)
S.MS.5 – Weigh the possible outcomes of a decision by assigning probabilities to payoff values and finding expected values.

a. Find the expected payoff for a game of chance.  For example, find the expected winnings from a state lottery ticket or a game at 
a fast-food restaurant.

b. Evaluate and compare strategies on the basis of expected values.  For example, compare a high-deductible versus a low-
deductible automobile insurance policy using various, but reasonable, chances of having a minor or a major accident.

LANGUAGE ARTS (COMMON CORE STANDARDS)
6-8.RST.3 – Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks.

SOCIAL STUDIES (HAWAII CONTENT AND PERFORMANCE STANDARDS)
SS.7PI.3.6 – Examine current issues or problems facing contemporary Polynesia, Micronesia, and Melanesia and propose solutions to 
them based on research.

SS.9PD.5.5 – Demonstrate the role of a citizen in civic action by selecting a problem, gathering information, proposing a solution, 
creating an action plan, and showing evidence of implementation.

SS.SOC.5.4 – Explain the impact of organizations (e.g., nonprofit, nongovernmental, local community) on social change.
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GARBAGE DREAMS GAME - THE BASICS

OVERVIEW
1. You will begin the game with one paper recycling factory and one hungry goat. This means you can only recycle CLEAN paper and 

organic materials (food waste).

2. You will follow the directions on the screen to navigate your way through the game. You will click “recycle” to begin the game.

3. When you are sorting your trash, you must click on an item and drag it to the appropriate bin. Each time you use a recycling 
factory – or the goat – it will take a few seconds to process the item before it is ready for the next item.

4. Materials that cannot be recycled will need to be thrown out in the garbage can (landfill).

5. While sorting, if you are not sure of what an item is or whether it can be recycled, hold it under the magnifying glass on the right 
side of the screen.

6. If you finish sorting all items in your pile before time runs out, you will receive a small time bonus.

7. At the start of the game, you will be given some money. You can use this money to upgrade or expand your business. To do either 
one of these, click on “expand” or “upgrade” before you begin recycling. The instructions and information on the screen will help 
you – and let you know what you can afford.

8. The game will last for 8 months. After each month, you will once again be given the opportunity to upgrade or expand your 
business. Available upgrades include purchasing factories to recycle additional materials (aluminum, tin, glass, plastic), or to speed 
up the factories you already have. You can also invest in workers and education, both of which ultimately add more time to the 
clock while you are sorting your recycling. To expand your business to another territory, you must first buy a truck, then choose a 
territory to expand to. You can also purchase various campaigns to educate the public to remove various non-recyclable items from 
the trash.
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GARBAGE DREAMS GAME - INDIVIDUAL DATA SHEET

Name Period Date

LESSON OVERVIEW
Go to pbs.org/independentlens/garbage-dreams/game.html to access the Garbage Dreams game. Your Garbage Dreams Game: 
The Basics sheet – along with the on-screen instructions – will guide you through the game. Record your financial and recycling 
information by filling in this data sheet at the beginning and end of each month of the game.

MONTH 1
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%

MONTH 2
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%
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MONTH 3
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%

MONTH 5
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%

MONTH 4
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%

MONTH 6
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%
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MONTH 7
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%

MONTH 8
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%
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GARBAGE DREAMS GAME - GROUP DATA SHEET

Names Period Date

LESSON OVERVIEW
Go to pbs.org/independentlens/garbage-dreams/game.html to access the Garbage Dreams game. Your Garbage Dreams Game: The 
Basics sheet – along with the on-screen instructions – will guide you through the game. Each person in your group will assume one of 
the following roles. You will change roles each month of the game. 

• FINANCIAL ADIVSOR: The financial advisor’s job is to consider the costs and benefits of upgrades and expansions to help your 
group make financial decisions.

• WASTE MANAGER: The waste manager’s job is to operate the computer and sort through the month’s garbage pile. (Sorting is 
timed, so to make the most of time, you should be the only one operating the computer for that entire month)

• BOOKKEEPER: The bookkeeper’s job is to record your group’s financial and recycling information by filling in this data sheet at the 
beginning and end of each month of the game.

MONTH 1
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%

MONTH 2
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%
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MONTH 3
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%

MONTH 5
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%

MONTH 4
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%

MONTH 6
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%

62



PACIFIC WHALE FOUNDATION | PLASTIC POLLUTION SOLUTIONS CURRICULUM
Protecting the ocean through science and advocacy, and inspiring environmental stewardship

MONTH 7
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%

MONTH 8
Before Month 1:

• Purchases made__________________________________
• Cost of purchase(s)________________________________
• Cash on hand $ _____________________

After Month 1:
Revenues

• Recycling $_________________________
• Time bonus $_______________________

• Total Revenues $_________________
Expenses

• Upkeep costs $______________________
• Landfill fees $_______________________
• Hauling feess $______________________

• Total Expenses $_________________

Total Profit $___________________________

City-Wide Recycling____________________%
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GARBAGE DREAMS GAME - REFLECTIONS

Name Period Date

Reflect on your experience playing the Garbage Dreams game by responding to the following questions.  When appropriate, refer to 
specific examples from your experience and strategy in your responses.

1. Were you ever able to recycle everything? Explain your answer (including details about what could not be recycled, if anything).

2. Which did you find to be more worthwhile: purchasing education for your workers, or awareness campaigns? Explain your answer.

3. What was your strategy while playing the game? Would you use this strategy again? Explain your reasoning; if not, what 
strategy would you use next time?

4. Considering what you learned from this game/simulation, how do you think we could improve the amount of recycling we do 
here in Maui County?
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A PLASTIC OCEAN: QUESTIONS FOR DISCUSSION - LESSON PLAN

LESSON OVERVIEW
After viewing the film, A Plastic Ocean, students will respond to a series of discussion questions to further explore the topics of 
plastic pollution, its impact on marine life, and possible solutions.

STUDENT LEARNING OBJECTIVES
The student will be able to:

• Explain what happens to plastic in the ocean.
• Describe impacts of plastic in the ocean on marine life.
• Describe the connection between their lives and product choices and plastic in the ocean.
• List solutions to prevent further plastic pollution.

PROCEDURE
1. Explain to the students that we will now take some time to discuss some different aspects of plastic pollution and solutions 

brought up by the film. Explain your expectations for the format of discussion with the group, for example: one person speaks at 
a time – that person should have the rest of the group’s attention and respect; students will raise their hand if they wish to speak 
and wait to be called on. You can also change the rules/expectations to meet your/the group’s needs.

2. Begin by asking the students what stood out to them the most or surprised them the most from the film. Allow students to 
respond; if further conversation/discussion springs from any of these responses, allow it to continue as long as you think is 
appropriate/time allows.

3. After student responses and any further discussion have exhausted themselves, move on to another discussion question/topic. 
You can choose from the list below or encourage students to share and discuss their own questions related to the film’s content. 
Use any selection of the questions you like in any order you like (you do not need to cover all questions/topics). When asking these 
questions, encourage students to explain their reasoning, and remind them that these questions do not have correct answers (they 
are meant to be discussed).

DISCUSSION QUESTIONS/TOPICS:
• In the film, it says that every person on the planet this year will use and dispose of 300 pounds of single-use plastic. 

This is an average
○ How do you think our plastic consumption in Maui County compares to this average?  
○ How could we reduce our plastic consumption as a community? (county, state, school level, etc.)
○ How do you think that your personal plastic consumption compares with this average?
○ How could you reduce your plastic consumption?

• Near the end of the film it is suggested that we shift our focus from the plastic already in the ocean to stop putting plastic in the ocean.
○ Do you agree that we should focus on preventing plastic from entering the ocean?  
○ What about the plastic that is already in the ocean and will stay there forever?
○ Do you think this problem will ever be solved?

• In the film they say that we actually have the answers now to recycling most plastics.
○ If we have the answers to recycling, why isn’t more plastic recycled?  
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○ If we have the ability to do so much recycling, could we stop producing new plastics?
○ How well do you think Maui County is doing with recycling programs?

‒ What challenges have you encountered in recycling?
‒ What changes would you like to see made in our recycling system?

• In the film they talk about the Great Pacific Garbage Patch and how it is not a floating island of plastic, but rather an area of plastic 
smog made up mostly of microplastics.

○ How does this impact marine life?
○ Does this only affect marine life, or does it affect us as well? If yes, how?

• [Go back to the film and show the clip from 17:20-17:40 to the students; this part of the film shows a commercial about plastic from 
the past with audio that continues through pictures of the present]

○ How does what you see compare to what you hear?
○ What does this tell you about the way people viewed plastic in the past?
○ Do you think the recent images (freeze one on the screen if possible) is what the makers of the commercial had in mind for the future?

• The Plastic Bank is described in the film as a way to turn plastic into currency in Haiti. This seems like a win/win.
○ If this is so successful, why isn’t it implemented in more places?

• In the film they say that the ocean is everyone’s backyard or front yard or living space.
○ Do you agree that the ocean is everyone’s backyard?
○ How do you think our community is connected to the ocean?
○ How are you personally connected to the ocean?

• The film ends with the statement: from knowing comes caring and from caring comes change.
○ What do you think is the best way to get more of the world to know and to care?

4. Give a 2-5 minute warning to the students before you plan to end the discussion to allow time for the conversation to wrap up.

5. If you plan to have the students write a reflection based on the film or this discussion (see Extensions #1), you may want to wrap 
up the discussion earlier to allow time for written reflection in class. This can also be assigned as homework.

EXTENSIONS
1. Have the students write a reflection about the film and/or the class discussion. Topics for reflection can include any or all of the 

following: overall thoughts on the film and plastic pollution, personal reflection on plastic use and goals to change habits to reduce 
plastic use, response to a specific discussion question that may or may not have been addressed in class (for example: what do you 
think is the best way to get more of the world to know and care about plastic pollution?).

RELEVANT STANDARDS

SCIENCE (NEXT GENERATION SCIENCE STANDARDS)
MS-LS2-4 – Construct an argument supported by empirical evidence that changes to physical or biological components of an 
ecosystem affect populations.  

MS-ESS3-3 – Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.  

HS-LS2-7 – Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and biodiversity.

HS-ESS3-4 – Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.
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SOCIAL STUDIES (HAWAII CONTENT AND PERFORMANCE STANDARDS)
SS.7PI.3.6 – Examine current issues or problems facing contemporary Polynesia, Micronesia, and Melanesia and propose solutions to 
them based on research.  

SS.9PD.5.5 – Demonstrate the role of a citizen in civic action by selecting a problem, gathering information, proposing a solution, 
creating an action plan, and showing evidence of implementation.  

SS.9PD.8.2 – Explain how people, individually and collectively participate in the U.S. economy.  

SS.SOC.5.2 – Describe contemporary social movements and explain how they contribute to social change.  

SS.SOC.5.3 – Explain the impact of organizations on social change
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PLASTIC BY NUMBERS

LESSON OVERVIEW
After viewing the film, A Plastic Ocean, students will examine some of the data relating to materials that can replace single-use 
plastics. They will conduct their own calculations to support arguments related to these plastic pollution solutions.

STUDENT LEARNING OBJECTIVES
The student will be able to:

• Explain at least one negative impact of plastic on the environment
• Describe and support at least one solution or alternative material to replace plastic
• Construct a written argument, including an introduction, evidence to support the argument, and a conclusion

MATERIALS
• Plastics by Numbers: Numbers and Data (one copy per student or online access)
• Plastic by Numbers: Student Instruction Sheet (one copy per student or online access)

ADVANCE PREPARATION
• If you plan to provide each student with a copy of the numbers and data and student instruction sheet, these copies must be 

made in advance.
• If you plan to provide each student with online access to the numbers and data and/or student instruction sheet, they will need 

to be scanned and uploaded to an area the students can access in advance.

TEACHER NOTES
This lesson can be used as an in-class assignment or as a homework assignment. The assignment can be explained to students by 
the teacher or students can be given the student instruction sheet for this assignment. Detailed instructions and expectations can 
be found on the Plastics by Numbers Student Instruction Sheet. You may wish to modify the expectations/instructions to meet your 
specific curriculum or student needs.

EXTENSIONS
1. Have students present their arguments/calculations to the class. This will provide them an opportunity to see how their classmates 

may have interpreted or used the same data in different ways.

RELEVANT STANDARDS

SCIENCE (NEXT GENERATION SCIENCE STANDARDS)
MS-ESS3-3 – Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.

MS-ETS1-2 – Evaluate competing design solutions using a systematic process to determine how well they meet criteria and 
constraints of the problem.

HS-LS2-2 – Use mathematical representations to support and revise explanations based on evidence about factors affecting 
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biodiversity and populations in ecosystems of different scales.

HS-LS2-7 – Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and biodiversity.

HS-ESS3-4 – Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.

HS-ETS1-1 – Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account 
for societal needs and wants.

HS-ETS1-3 – Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range 
of constraints, including cost, safety, reliability, and aesthetics as well as possible societal, cultural, and environmental impacts.

MATH (COMMON CORE STANDARDS)
6.EE.6 – Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand 
that a variable can represent an unknown number, or, depending on the purpose at hand, any number in a specified set.

6.EE.9 – Use variables to represent two quantities in a real-world problem that change in relationship to one another; write 
an equation to express one quantity, thought of as the dependent variable, in terms of the other quantity, thought of as the 
independent variable. Analyze the relationship between the dependent and independent variables using graphs and tables, and 
relate these to the equation.

7.NS.3 – Solve real-world and mathematical problems involving the four operations with rational numbers.

7.EE.4 – Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and 
inequalities to solve problems by reasoning about the quantities.

8.F.5 – Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function 
is increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been 
described verbally.

A.CED.1 – Create equations and inequalities in one variable and use them to solve problems.  Include equations arising from linear 
and quadratic functions, and simple rational and exponential functions.

S.MD.7 – Analyze decisions and strategies using probability concepts (e.g., product testing, medical testing, pulling a hockey goalie at 
the end of a game).

LANGUAGE ARTS (COMMON CORE STANDARDS)

6-8.WHST.1 – Write arguments focused on discipline-specific content.

a. Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or opposing claims, and 
organize the reasons and evidence logically.

b. Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an understanding of the 
topic or text, using credible sources.

c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and evidence.

d. Establish and maintain a formal style.

e. Provide a concluding statement or section that follows from and supports the argument presented.

7.W.1 – Write arguments to support claims with clear reasons and relevant evidence.

a. Introduce claim(s), acknowledge alternate or opposing claims, and organize the reasons and evidence logically.

b. Support claim(s) with logical reasoning and relevant evidence, using accurate, credible sources and demonstrating an 
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understanding of the topic or text.

c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), reasons, and evidence.

d. Establish and maintain a formal style.

e. Provide a concluding statement or section that follows from and supports the argument presented.

8.W.1 – Write arguments to support claims with clear reasons and relevant evidence.

a. Introduce claim(s), acknowledge and distinguish the claim(s) from alternate or opposing claims, and organize the reasons and 
evidence logically.

b Support claim(s) with logical reasoning and relevant evidence, using accurate, credible sources and demonstrating an 
understanding of the topic or text.

c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and evidence.

d. Establish and maintain a formal style.

e. Provide a concluding statement or section that follows from and supports the argument presented.

9-10.W.1 – Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant and 
sufficient evidence.

a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes 
clear relationships among claim(s), counterclaims, reasons, and evidence.

b Develop claim(s) and counterclaims fairly, supplying evidence for each while pointing out the strengths and limitations of both in 
a manner that anticipates the audience’s knowledge level and concerns.

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) 
and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the normal and conventions of the discipline in 
which they are writing.

e. Provide a concluding statement or section that follows from and supports the argument presented.

9-10.WHST.1 – Write arguments focused on discipline-specific content.

a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes 
clear relationships among the claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations 
of both claim(s) and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge 
level and concerns.

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between 
claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which 
they are writing.

e. Provide a concluding statement or section that follows from or supports the argument presented.

11-12.W.1 – Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant and 
sufficient evidence.

a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or 
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opposing claims, and create an organization that logically sequences claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant evidence for each while pointing out the 
strengths and limitations of both in a manner that anticipates the audience’s knowledge level, concerns, values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the 
relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which 
they are writing.

e. Provide a concluding statement or section that follows from and supports the argument presented.

SOCIAL STUDIES (HAWAII CONTENT AND PERFORMANCE STANDARDS)
SS.7PI.3.6 – Examine current issues or problems facing contemporary Polynesia, Micronesia, and Melanesia and propose solutions to 
them based on research.
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PLASTICS BY NUMBERS - STUDENT INSTRUCTION SHEET

More than 300 million tons of plastic are produced per year. Fifty percent of all plastic is single use. Plastics have an average useful 
lifetime of 12 minutes.  Plastic never breaks down; it only breaks up into smaller pieces. Every item of plastic ever created still exists – 
in some form – today.

We know this is a problem, but we need to know more about the solutions. Construct a written argument to explain the benefit of 
eliminating the use of plastic products. Your argument should include each of the following:

• Introduce the claim you are making. This can be a specific solution or material/product to replace plastic, or this can be a broad 
statement about eliminating the use of plastic.

• Support your claim with evidence and reasoning. Use the data provided and your own calculations (based on the data provided) 
to support your argument.

• Your argument must contain at least one specific solution or alternative to plastic with supporting evidence specific to that 
solution or alternative.

• Conclusion to summarize your claim and supporting evidence.
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PLASTIC BY NUMBERS - NUMBERS & DATA

Source: plasticoceans.org/how-you-can-help-reduce-plastic-

pollution-infographic/
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Source: terngoods.com/blogs/learn/reusable-vs-disposable-bags-whats-better-for-the-environment

Source: terngoods.com/blogs/learn/cups-single-use-disposable-vs-reusable-an-honest-comparison 

COST OF PRODUCTION
In general, producing one disposable cup has a lower environmental impact than producing one reusable cup or bottle. 
Measurement of Energy Input Needed (kJ/Cup) to Produce 1 Unit:

BREAKEVEN USES: DISPOSABLES VS REUSABLE
When does a reusable bag become more environmentally friendly than a disposable bag?
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Source: terngoods.com/blogs/learn/cups-single-use-disposable-vs-reusable-an-honest-comparison

Source: terngoods.com/blogs/learn/cups-single-use-disposable-vs-reusable-an-honest-comparison

The result:
Unfortunately right now only about 1% of disposable cups are recycled.
Disposal of Single Use Cups:

THE RESULTS
Breaking Even: Number of Uses Based on Type
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7 Single-Use Swaps

The people who make the biggest difference are the 
ones who do the little things consistently

4.4 lbs
of trash per day

1 bamboo tooth brush
= 

4 plastic tooth brushes

1 glass floss container
= 

7 plastic floss container

x =324 mil
people in the US

700,000 tons
of trash made every day in the US

& the trash you can save in one year

1 reusable water bottle
= 

167 plastic water bottle

1 reusable bag
= 

170 plastic bags

1 reusable cup
= 

500 plastic cups

1 metal straw
= 

540 plastic straws

1 cloth towel
= 

7,300 paper towels

Source: urbanmarketbags.com/blog/post/Earth-Day-2018-The-end-of-plastic-pollution 
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The Problem: Plastic is 
Indestructible. Every item of plastic that has ever been created is still with us on 

the planet today. In the mid 50’s we were told that plastic was 
suitable for single use and could simply be thrown away. We now 
know that to be untrue yet we continue to treat it as such.

8Plastic Oceans Foundation A Plastic Ocean – Educational Supplement

Our Plastic Use

www.PlasticOceans.org

MILLION TONS OF PLASTIC

TONS of end of life

3 LITERS of water to

make a 1 LITER bottle of

That’s 2 MILLION tons of
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Beverage Bottles

100.7 billion plastic beverage bottles were sold in the U.S. in 2014, or 315 
bottles per person, according to the Container Recycling Institute.

The process of producing bottled water requires around 6 times 
as much water per bottle as there is in the container. 

14% of all litter comes from beverage containers. When caps 
and labels are considered, the number is higher.

57% of those units were plastic water bottles: 57.3 billion 
plastic water bottles sold in 2014. This is up from 3.8 billion 

plastic water bottles sold in 1996.

9Plastic Oceans Foundation A Plastic Ocean – Educational Supplement

www.PlasticOceans.org
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RECYCLING: DO WE HAVE ALL THE ANSWERS?

LESSON OVERVIEW
After viewing the film, A Plastic Ocean, students will consider and research local recycling policies and practices to address the 
question: If we have all the answers to recycling, why are we not recycling more plastic?

STUDENT LEARNING OBJECTIVES
The student will be able to:

• Explain at least one reason more plastic is not recycled
• Describe the local recycling system
• Construct a written argument, including an introduction, evidence to support the argument, and a conclusion
• Describe at least one specific plastic pollution solution

MATERIALS
• Maui County Recycling Guide (printed copies or online access)
• Recycling: Do We Have All the Answers Student Instruction Sheet (printed copies or online access)
• Internet access to conduct further research on the Maui County Environmental Protection and Sustainability Division web page 
(mauicounty.gov/742/Environmental-Protection-Sustainability-)

ADVANCE PREPARATION
• If you plan to provide each student with a copy of the Maui County Recycling guide and/or the student instruction sheet, these 

copies must be made in advance.
• If you plan to provide students with online access to the Maui County Recycling guide, it can be accessed here: 
mauicounty.gov/DocumentCenter/View/89475/Maui-Recycling-Guide?bidId=

• If you plan to provide students with online access to the student instruction sheet, this will need to be scanned and uploaded to 
an area the students can access in advance.

TEACHER NOTES
This lesson can be used as an in-class assignment or as a homework assignment. The assignment can be explained to students by 
the teacher or students can be given the student instruction sheet for this assignment. Detailed instructions and expectations can be 
found on the Recycling: Do We Have All the Answers Student Instruction Sheet. You may wish to modify the expectations/instructions 
to meet your specific curriculum or student needs.

EXTENSIONS
1. To give students an opportunity to learn more about the cost and logistics of recycling, and how it is approached in another area of the 

world, have students play the Garbage Dreams game; the game can be accessed here: pbs.org/independentlens/garbage-dreams/
game.html (This game is also included in a separate lesson plan. For more details, see Garbage Dreams: Recycling Simulation.)
• This can be assigned to students prior to completing their written argument so that content from the game can also be included 

in the argument.
• Students can be asked to write a reflection or summary after playing the game.  This can address the question: what is needed for 

a successful recycling system?
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RELEVANT STANDARDS

SCIENCE (NEXT GENERATION SCIENCE STANDARDS)
MS-ESS3-3 – Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.

MS-ETS1-2 – Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and 
constraints of the problem.

HS-ESS3-4 – Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.

HS-ETS1-1 – Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account 
for societal needs and wants.

LANGUAGE ARTS (COMMON CORE STANDARDS)

6-8.WHST.1 – Write arguments focused on discipline-specific content.

a. Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or opposing claims, and 
organize the reasons and evidence logically.

b. Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an understanding of the topic or 
text, using credible sources.

c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and evidence.

d. Establish and maintain a formal style.

e. Provide a concluding statement or section that follows from and supports the argument presented.

7.W.1 – Write arguments to support claims with clear reasons and relevant evidence.

a. Introduce claim(s), acknowledge alternate or opposing claims, and organize the reasons and evidence logically.

b. Support claim(s) with logical reasoning and relevant evidence, using accurate, credible sources and demonstrating an 
understanding of the topic or text.

c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), reasons, and evidence.

d. Establish and maintain a formal style.

e. Provide a concluding statement or section that follows from and supports the argument presented.

8.W.1 – Write arguments to support claims with clear reasons and relevant evidence.

a. Introduce claim(s), acknowledge and distinguish the claim(s) from alternate or opposing claims, and organize the reasons and 
evidence logically.

b. Support claim(s) with logical reasoning and relevant evidence, using accurate, credible sources and demonstrating an 
understanding of the topic or text.

c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and evidence.

d. Establish and maintain a formal style

e. Provide a concluding statement or section that follows from and supports the argument presented.

9-10.W.1 – Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant and 
sufficient evidence.
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a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes 
clear relationships among claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly, supplying evidence for each while pointing out the strengths and limitations of both in 
a manner that anticipates the audience’s knowledge level and concerns.

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between 
claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims

d. Establish and maintain a formal style and objective tone while attending to the normal and conventions of the discipline in 
which they are writing.

e. Provide a concluding statement or section that follows from and supports the argument presented.

9-10.WHST.1 – Write arguments focused on discipline-specific content.

a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes 
clear relationships among the claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations 
of both claim(s) and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge 
level and concerns.

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between 
claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which 
they are writing.

e. Provide a concluding statement or section that follows from or supports the argument presented.

11-12.W.1 – Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant and 
sufficient evidence.

a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or 
opposing claims, and create an organization that logically sequences claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant evidence for each while pointing out the 
strengths and limitations of both in a manner that anticipates the audience’s knowledge level, concerns, values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the 
relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims..

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which 
they are writing.

e. Provide a concluding statement or section that follows from and supports the argument presented.

SOCIAL STUDIES (HAWAII CONTENT AND PERFORMANCE STANDARDS)
SS.7PI.3.6 – Examine current issues or problems facing contemporary Polynesia, Micronesia, and Melanesia and propose solutions to 
them based on research.
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RECYCLING: DO WE HAVE ALL THE ANSWERS? - 
STUDENT INSTRUCTION SHEET

In the film, A Plastic Ocean, it is stated that “We actually have the answers now to recycling most plastics.” If we already have the 
answers to recycling most plastics, why isn’t more plastic recycled?

Construct a written argument to address this question, with a focus on recycling in Maui County (Use the Maui County recycling guide 
(mauicounty.gov/DocumentCenter/View/89475/Maui-Recycling-Guide?bidId=) 
and the Maui County Environmental Protection and Sustainability Division web page 
(mauicounty.gov/742/Environmental-Protection-Sustainability-).

Your argument should include each of the following:
• Introduce the claim you are making. Your claim should be specific to recycling in Maui County.
• Support your claim with evidence and reasoning. Combine your own reasoning with specific evidence from the Maui County 

Recycling Guide and/or the Maui County Environmental Protection and Sustainability Division’s web page to support your argument.
• Your argument must contain at least two different items of evidence to support your claim.
• Conclusion to summarize your claim and supporting evidence.
• Your conclusion should also include at least one suggestion that can be considered a plastic pollution solution (this could be an 

improvement to current recycling or a specific alternative to replace plastic).
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PLASTICS IN THE OCEAN: WHERE DO THEY 
COME FROM & WHERE DO THEY GO?

LESSON OVERVIEW
After viewing the film, A Plastic Ocean, students will explore an online interactive infographic. They will use their findings to support 
an argument that can explain the presence of marine debris in the Indian Ocean near Sri Lanka.

STUDENT LEARNING OBJECTIVES
The student will be able to:

• Identify global sources of marine debris
• Describe movement of marine debris in the ocean
• Construct a written argument, including an introduction, evidence to support the argument, and a conclusion
• Describe at least one specific plastic pollution solution 

MATERIALS
• Plastics in the Ocean: Where Do They Come From and Where Do They Go Student Instruction Sheet (printed copies or online access)
• Computers and internet access (one per student or one per student group) to access The Seas of Plastic Interactive 
(dumpark.com/seas-of-plastic-infographic/)

ADVANCE PREPARATION
• If you plan to provide each student with a copy of Plastics in the Ocean: Where Do They Come From and Where Do They Go 

Student Instruction Sheet, these copies must be made in advance.
• If you plan to provide each student with online access to the Plastics in the Ocean: Where Do They Come From and Where Do 

They Go Student Instruction Sheet, it will need to be scanned and uploaded to an area the students can access in advance.

TEACHER NOTES
This lesson can be used as an in-class assignment or as a homework assignment. The assignment can be explained to students by 
the teacher or students can be given the student instruction sheet for this assignment. Detailed instructions and expectations can 
be found on the Plastics in the Ocean: Where Do They Come From and Where Do They Go Student Instruction Sheet. You may wish to 
modify the expectations/instructions to meet your specific curriculum or student needs.

EXTENSIONS
1. Have students explore the other gyres in the map view of The Seas of Plastic Interactive infographic and all areas and gyres in the 

source view. Findings can be discussed as a class, or students can be asked to provide a written response. This can include any/all 
of the following:
• Which gyre appears to have the highest plastic particle concentration?
• Which gyre has the most source regions?
• Which source reaches the most gyres?
• Where does the majority of plastic in each gyre originate from?
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RELEVANT STANDARDS

SCIENCE (NEXT GENERATION SCIENCE STANDARDS)
MS-ESS3-4 – Construct an argument supported by evidence for how increases in human population and per-capita consumption of 
natural resources impact Earth’s systems.

HS-ESS3-6 – Use a computational representation to illustrate the relationships among Earth systems and how those relationships are 
being modified due to human activity.

LANGUAGE ARTS (COMMON CORE STANDARDS)

6.RI.7 – Integrate information presented in different media or formats (e.g., visually, quantitatively, orally, and explain how it 
contributes to a topic, text, or issue under study.

6-8.WHST.1 – Write arguments focused on discipline-specific content.

a. Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or opposing claims, and 
organize the reasons and evidence logically.

b. Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an understanding of the topic or 
text, using credible sources.

c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and 
evidence.

d. Establish and maintain a formal style.

e. Provide a concluding statement or section that follows from and supports the argument presented.

7.W.1 – Write arguments to support claims with clear reasons and relevant evidence.

a. Introduce claim(s), acknowledge alternate or opposing claims, and organize the reasons and evidence logically.

b. Support claim(s) with logical reasoning and relevant evidence, using accurate, credible sources and demonstrating an 
understanding of the topic or text.

c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), reasons, and evidence.

d. Establish and maintain a formal style.

e. Provide a concluding statement or section that follows from and supports the argument presented.

8.W.1 – Write arguments to support claims with clear reasons and relevant evidence.

a. Introduce claim(s), acknowledge and distinguish the claim(s) from alternate or opposing claims, and organize the reasons and 
evidence logically.

b. Support claim(s) with logical reasoning and relevant evidence, using accurate, credible sources and demonstrating an 
understanding of the topic or text..

c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and evidence.

d. Establish and maintain a formal style

e. Provide a concluding statement or section that follows from and supports the argument presented.

9-10.W.1 – Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant and 
sufficient evidence.
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a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes 
clear relationships among claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly, supplying evidence for each while pointing out the strengths and limitations of both in 
a manner that anticipates the audience’s knowledge level and concerns.

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between 
claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims

d. Establish and maintain a formal style and objective tone while attending to the normal and conventions of the discipline in 
which they are writing.

e. Provide a concluding statement or section that follows from and supports the argument presented.

9-10.WHST.1 – Write arguments focused on discipline-specific content.

a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes 
clear relationships among the claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations 
of both claim(s) and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge 
level and concerns.

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between 
claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which 
they are writing.

e. Provide a concluding statement or section that follows from or supports the argument presented.

11-12.W.1 – Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant and 
sufficient evidence.

a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or 
opposing claims, and create an organization that logically sequences claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant evidence for each while pointing out the 
strengths and limitations of both in a manner that anticipates the audience’s knowledge level, concerns, values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the 
relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims..

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which 
they are writing.

e. Provide a concluding statement or section that follows from and supports the argument presented.

SOCIAL STUDIES (HAWAII CONTENT AND PERFORMANCE STANDARDS)
SS.7PI.3.6 – Examine current issues or problems facing contemporary Polynesia, Micronesia, and Melanesia and propose solutions to 
them based on research.

SS.10.7.2 – Explain the consequences of urbanization.
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PLASTICS IN THE OCEAN: WHERE DO THEY COME FROM & 
WHERE DO THEY GO? - STUDENT INSTRUCTION SHEET

In the film, A Plastic Ocean, it is stated “We were in the Indian Ocean off the coast of Sri Lanka where there hasn’t been any 
commercial fishing because of the Civil War; the beaches have been closed for up to 30 years. We thought this was a relatively 
pristine environment.” Instead of finding a pristine environment, they find a great deal of plastic in the water. Despite the fact that 
commercial fishing has not been occurring in this area and the beaches have been closed for quite some time, why is the Indian 
Ocean not the pristine environment it was expected to be?

Visit The Seas of Plastic Interactive Infographic (dumpark.com/seas-of-plastic-infographic/) to explore the map view of the Indian 
Ocean Gyre and the source view of the Indian Ocean Gyre. Use specific information from the interactive infographic to construct a 
written argument to explain why the Indian Ocean is not the pristine environment it was expected to be.

Your argument should include each of the following:
• Introduce the claim you are making.
• Support your claim with evidence and reasoning. Combine your own reasoning with specific evidence from The Seas of Plastic 

Interactive Infographic to support your argument.
• Your argument must contain at least one item of evidence to support your claim.
• Conclusion to summarize your claim and supporting evidence.
• Your conclusion should also include at least one suggestion that can be considered a plastic pollution solution to prevent more 

plastic from entering the ocean.
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PLASTICS IN THE FOOD WEB

LESSON OVERVIEW
After viewing the film, A Plastic Ocean, students will combine information provided in the film with a simple food web diagram to 
describe the impact of plastics on marine food webs.

STUDENT LEARNING OBJECTIVES
The student will be able to:

• Explain what happens to plastic in the ocean.
• Explain how plastic impacts different types of marine life.
• Describe how plastic travels through a food web.
• Describe at least one solution to prevent plastic from entering marine food webs.

MATERIALS
• Plastics in the Ocean Student Instruction Sheet (one copy per student or online access)

ADVANCE PREPARATION
• If you plan to provide each student with a copy of the student instruction sheet, these copies must be made in advance.
• If you plan to provide each student with online access to the student instruction sheet, it will need to be scanned and uploaded 

to an area the students can access in advance.

TEACHER NOTES
This lesson should be used immediately after students view the film; they will need to apply what they learned from the film to what 
is provided to complete the assignment. You may wish to have the students record some notes while watching the film, or provide 
them with the film screening note sheet.
This lesson can be used as an in-class assignment or as a homework assignment. The assignment can be explained to students by 
the teacher or students can be given the student instruction sheet for this assignment. Detailed instructions and expectations can be 
found on the Plastics in the Food Web Student Instruction Sheet. You may wish to modify the expectations/instructions to meet your 
specific curriculum or student needs.

EXTENSIONS
1. Have students illustrate their own marine food web and write a narrative to describe the impacts plastic would have on their food 

web. You can set specific requirements for students regarding how many different species/types of animals must be included and 
what should be included in the accompanying narrative.

RELEVANT STANDARDS

SCIENCE (NEXT GENERATION SCIENCE STANDARDS)
MS-LS2-3 – Develop a model to describe the cycling of matter and flow of energy among living and nonliving parts of an ecosystem

MS-LS2-4 – Construct an argument supported by empirical evidence that changes to physical or biological components of an 
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ecosystem affect populations.

HS-LS2-6 – Evaluate claims, evidence, and reasoning that the complex interactions in ecosystems maintain relatively consistent 
numbers and types of organisms in stable conditions, but changing conditions may result in a new ecosystem.

HS-ETS1-1 – Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account 
for societal needs and wants.

LANGUAGE ARTS (COMMON CORE STANDARDS)

6.RI.7 – Integrate information presented in different media or formats (e.g., visually, quantitatively) as well as in words to develop a 
coherent understanding of a topic or issue.

6.SL.2 – Interpret information presented in diverse media and formats (e.g., visually, quantitatively, orally) and explain how it 
contributes to a topic, text, or issue under study.

6-8.WHST.4 – Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, 
and audience.

6-8.WHST.10 – Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting 
or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

9-10.W.4/9-10.WHST.4 – Produce clear and coherent writing in which the development, organization, and style are appropriate to 
task, purpose, and audience.

9-10.W.10/9-10.WHST.10 – Write routinely over extended time frames (time for research, reflection, and revision) and shorter time 
frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences.

11-12.RI.7 – Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually, 
quantitatively) as well as in words in order to address a question or solve a problem.

11-12.W.4/11-12.WHST.4 – Produce clear and coherent writing in which the development, organization, and style are appropriate to 
task, purpose, and audience.

11-12.W.10/11-12.WHST.10 – Write routinely over extended time frames (time for research, reflection, and revision) and shorter time 
frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences.
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PLASTICS IN THE FOOD WEB - STUDENT INSTRUCTION SHEET

In the film, A Plastic Ocean, some impacts of plastic on specific types of marine life are detailed. This includes plankton, shellfish, 
seabirds, and marine mammals. All types of marine life are interconnected through complex food webs, and therefore impacted by 
plastic in the ocean.

Use the diagram above – and what you learned from the film – to explain the impact of plastics on marine life and how plastic travels 
through a food chain or food web. Include the following in your explanation:

• What happens to plastic in the ocean?
• What happens when different types of marine life ingest plastic?
• How is plastic transferred from organism to organism in a food chain or food web? Include specifics, for example: is the plastic 

itself being transferred?
• How does plastic impact humans in a marine food chain (like the one pictured above)?
• Which organisms in a food chain are impacted the most by plastics: those at the bottom of the food chain or those at the top of 

the food chain? Explain your reasoning.
• What can we do to prevent plastics from entering marine food webs? Provide at least one specific solution.
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WHAT CAN WE DO? - LESSON PLAN

LESSON OVERVIEW
After viewing the film, A Plastic Ocean, students will respond to the closing statement of the film: “From knowing comes caring and 
from caring comes change” by proposing specific solutions that can promote caring and therefore change.

STUDENT LEARNING OBJECTIVES
The student will be able to:

• Describe the problem with plastic pollution
• Explain at least two solutions to promote caring and change in individuals related to plastic pollution
• Construct a written explanation including an introduction, specific solutions, and conclusion

MATERIALS
• What Can We Do? Student Instruction Sheet (one per student or online access)

ADVANCE PREPARATION
• If you plan to provide each student with a copy of the student instruction sheet, these copies must be made in advance.
• If you plan to provide each student with online access to the student instruction sheet, it will need to be scanned and uploaded

to an area the students can access in advance.

TEACHER NOTES
This lesson can be used as an in-class assignment or as a homework assignment. The assignment can be explained to students by 
the teacher or students can be given the student instruction sheet for this assignment. Detailed instructions and expectations can 
be found on the What Can We Do? Student Instruction Sheet. You may wish to modify the expectations/instructions to meet your 
specific curriculum or student needs.

EXTENSIONS
1. Have students visit: carbonfootprint.com/plastic_calculator.html and use the plastic calculator to assess their personal plastic use.

After using the calculator, have students write a reflection to evaluate their personal plastic use and suggest specific changes that
they can make in their everyday lives that can reduce their personal use of plastic products.

RELEVANT STANDARDS

SCIENCE (NEXT GENERATION SCIENCE STANDARDS)
MS-ESS3-3 – Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.

HS-LS2-7 – Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and biodiversity. 

HS-ESS3-4 – Evaluate or refine a technological solution that reduces impacts of human activities on natural systems.

HS-ETS1-1 – Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account 
for societal needs and wants.
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LANGUAGE ARTS (COMMON CORE STANDARDS)

66-8.WHST.4 – Produce clear and coherent writing in which the development, organization, and style are appropriate to task, 
purpose, and audience.

6-8.WHST.10 – Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting 
or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

9-10.W.4/9-10.WHST.4 – Produce clear and coherent writing in which the development, organization, and style are appropriate to 
task, purpose, and audience.

9-10.W.10/9-10.WHST.10 – Write routinely over extended time frames (time for research, reflection, and revision) and shorter time 
frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences.

11-12.W.4/11-12.WHST.4 – Produce clear and coherent writing in which the development, organization, and style are appropriate to 
task, purpose, and audience.

11-12.W.10/11-12.WHST.10 – Write routinely over extended time frames (time for research, reflection, and revision) and shorter time 
frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences.

SOCIAL STUDIES (HAWAII CONTENT AND PERFORMANCE STANDARDS)
SS.7PI.3.6 – Examine current issues or problems facing contemporary Polynesia, Micronesia, and Melanesia and propose solutions to 
them based on research.

SS.9PD.5.5 – Demonstrate the role of a citizen in civic action by selecting a problem, gathering information, proposing a solution, 
creating an action plan, and showing evidence of implementation.
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WHAT CAN WE DO? - STUDENT INSTRUCTION SHEET

The film, A Plastic Ocean, concludes with the statement: “From knowing comes caring and from caring comes change.” 
How can we spread knowledge about the plastic pollution problem to inspire people to care and therefore make changes?

Construct a written response to this question. Your response should include the following:
• Introduce the question/problem.
• Explain at least two specific solutions to the question/problem, including how each will solve the problem.
• Conclusion to summarize your proposed solutions.
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