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Lesson Plan
Topics
Marine Plastics and how it
affects the marine
environment.

Grades
6-8

Duration
60 min.

Materials







10-16 ounce mason jars
various plastics (see
“Density Table” handout)
Water
Student Handouts
Internet access
Chromebooks

Standards
Next Generation Science
Standards-Core Idea
 ESS3.C Human Impacts on
Earth System
Practices
 Asking questions and defining problems, Developing
and using models
Crosscutting Concepts
 Cause and effect

Title: “Marine Plastics - Sink or Float”
Focus Question
Where are plastics found in the ocean’s water column and what
animals might it affect?

Objectives/Outcomes
Students will be able to:
 Identify various plastics and their Resin ID Code and predict
where they may be present in the ocean water column
 explain how marine life is affected by marine plastics
 reduce consumption of single-use plastics

Vocabulary/historical figures
marine plastic, density, buoyancy, water column

Overview
Students will learn about marine plastics in the marine environment
and how they affect marine life.

Assessment




Student engagement and participation in discussions and
laboratory activity.
Completion of Student Handout: “Sink or Float”
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Teacher Preparation
 Read the background information and watch the video ahead of time.
 Acquire materials for the activity (see “materials” section).
 Photocopy the Student Handouts or use an Interactive Student Notebook.
 If Chromebooks and/or Internet access is limited, print the “Wildlife Fact Sheets” ahead of time.

Materials Needed
 10 -16oz. or larger glass mason jars (number of jars depends on group sizes)
 5 different plastic particles about 3cm in diameter. Try to find as many different “Resin ID Codes” as
possible.
 water
 towels for clean-up
 Chromebook with Internet access to research marine animals
 Student Handouts

Procedures
1)Discuss the Focus Question “Where are plastics found in the ocean’s water column and what animals
might it affect?” Record responses on the whiteboard or have students write down the question and
responses in their notebook (Interactive Science Notebook or Logbook). You will come back to this at the
end of the lesson and record their revised answers.
2)Pass out student handouts.
3)Have students “popcorn” read and annotate the Background information in the Student Handouts.
4)Watch the 10 minute “Synthetic Sea” YouTube video (Algalita Marine Research Foundation, 2010).
https://www.youtube.com/watch?v=pEKohTXF4Xw

Student Handouts:
Parts A-B: Sink or Float?
5)You may want to have just a couple of copies of the “Density Table” in a protective sleeve at each lab
table.
6)Have students break into groups of 3-4, depending on your number of students. You may want to use
“flexible groupings” to help accommodate ESL students or students with disabilities.
7)Explain what “plastic items” you have chosen for them at their lab tables, such as plastic silverware,
packing pellets, plastic drinking straws. (Make sure all 5 of the items are plastic and try to get a variety of
different types of plastics or Resin ID Codes)
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8)Have one student fill the mason jar with water (if not done already).
9) Review “Sink or Float?” section A-B before students begin. Students will be expected to do the
following:

Record the name of the plastic items

Record the Resin ID Code (RIC) (Use Density Table)

Predict whether you think it will sink or float

Test the object by placing them one at a time in the jar of water, observe plastics

Record your results for each plastic item

Answer the 3 questions for Part B
10) Remind them not to go on to “Marine Animals and Plastics” parts C-F until they have cleaned up the
stations. It might be a good idea to give a stamp to each group for cleaning up. This is to ensure that
students don’t move on until all the water is cleaned up. You don’t want students to have Chromebooks
or electronics out when there is still water on the table.

Parts C-E: Marine Animals and Plastics
11) Review Parts C-E with class before starting.
12) Each student will need a Chromebook or a computer and Internet access. (Remember to print these
“Wildlife Fact Sheets” if you do not have Chromebooks and/or Internet access.)
13) Students will independently use the website https://oceanconservancy.org/wildlife-facts/page/4/
(posted on the handout “C”).
14) Each student will choose one animal to research by clicking on the “card” on the Ocean Conservancy
website. They will be looking for where that animal lives in the water. Does it live on the ocean floor or
benthic region or does it live at the surface of the ocean or open ocean or pelagic regions? Be sure to
review the terms, benthic, pelagic, and surface regions of the water column by pointing out Image 1 to the
class (see handout).
15) Students use the Ocean Conservancy website and the “Background” information to answer the
questions in Parts C-E.
16) You may want students to complete the pledge to reduce plastic (Part E) when you are wrapping up
the lesson.

Wrap-up:
17) To wrap-up the lesson, come back to the Focus Question and have students answer whole-class and
record the answers in their notebooks.
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18) Have students brainstorm how they can reduce their own personal plastic usage with their “elbow
partners” or student they are sitting next to. Have them share their ideas with the class.
19) Have them take the “pledge” in their notebooks to reduce a specific single-use plastic, such as plastic
straws, plastic water bottles, plastic non-refillable pencils, plastic sandwich bags, plastic plates and silverware, and plastic bags.
20) Have students write their pledge in part E of the student handouts and turn in their papers and return
chromebooks or computers.
21) Evaluation: students will write a paragraph summarizing three major facts that they learned and explain how they will reduce their own plastic consumption.

Extensions


Watch the “Smog of the Sea” documentary (password is now “redredred”) https://
drive.google.com/file/d/0Bz9Kgk281YL0Vk9jeWhFdDVFem8/view



Complete the “Biomagnification in Ocean Food Webs: Plastic Pollution” lesson by the
Monterey Bay Aquarium https://www.montereybayaquarium.org/-/m/pdf/education/
curriculum/aquarium-9-12-biomagnification.pdf



Conduct a beach, park, or campus clean-up.
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Marine Plastics
(Student Handout)
Background:
Globally, humans impact the entire ocean through our intensity of activities (Halpern et al., 2008). One such
impact is plastic debris that enters the ocean every day. According to PlasticsEurope (2012), 280 million tons
of plastic are manufactured each year. Much of these plastics ended up in the marine environment due to
human negligence. The accumulating plastic debris significantly threatens the livelihood of many marine
animals, such as turtles, fish, mammals, seabirds, and even small crustaceans (Laist, 1987). As animals are
found throughout the water column, they come into contact with plastics since some plastics sink and some
may float. Animals, such as endangered monk seals, are often entangled in derelict fishing gear that drift
freely in the pelagic area of the water column (the middle of the water column) (Boland & Donohue,
2003). Other plastic debris that float are found near the surface or at sea level. These plastics often harm sea
turtles as they accidently ingest it thinking it is prey (Bjorndal, Boten, & Lagueux, 1994). Seabirds also come
into contact with floating plastics as they find their prey at the surface of the water column (Avery-Gomm et
al., 2018). Not all plastics float. Some sink as they may be more dense than sea water. Invertebrates that
inhabit the sandy or rocky benthic region (ocean floor) are often filter feeders, such as clams and mussels, can
ingest marine plastics and kill them (Wright, Thompson, & Galloway, 2013)(Reisser et al., 2014).

Not only can marine animals be harmed and killed by marine plastics, they can harm humans who eat the
contaminated sea life. Chemicals, such as pesticides, that are in the water are hydrophobic (scared of water!)
are attracted to marine plastics. These chemicals are called Persistent Organic Pollutants or POPs (Fossi et al.,
2017). When marine life, like fish, accidently eats the plastic that is covered in POPs they accidently absorb
the harmful chemicals. In turn, humans eat the fish and people can become sick from these chemicals.

Unfortunately, even millimeter-sized or microplastics (Reisser et al., 2014) can be harmful to marine life and
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humans. It is important that humans take action to reduce plastics in our everyday life. Ways to reduce
plastic are education, legislation, and change of attitude toward reducing plastic use (Derraik, 2002).
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Name:_____________________________________________ Period:_______

Date:_________________

Sink or Float?
(Student Handout)

A: Activity Directions: In your groups, fill your mason jar with water. Then do the following with help from
the Density Table:
1. Record the name of the plastic items (your teacher can help you if you are not sure what they are)
2. Record the Resin ID Code (RIC)
3. Predict whether you think it will sink or float
4. Test the object by placing them one at a time carefully in the jar of water, observe
5. Record your results for each plastic item

B: Use the Density Table to help you answer the following questions.
1. Which is more dense, sea(salt) water or freshwater? ._______________________________________

Fresh water: D=____________

Sea water: D=____________

2. Based on salt water density and the individual densities of your Plastic Items, which items would sink
in the ocean? List them below.

3. Based on salt water density and the individual densities of your Plastic Items, which items would float
in the ocean? List them below.
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Marine Animals and Plastics
C: Choose a favorite marine animal from the Ocean Conservancy website (https://oceanconservancy.org/
wildlife-facts/page/4/). Research the animal and where it might live in the water column. Surface, Pelagic, or
Benthic?
4. The marine animal I chose to research is: _________________________________________________

5. Where does your animal live? Ocean water column:________________________________________
How do you know this?

6. Of the plastics at your lab table, which ones might your chosen marine animal come in contact with?

How do you know this?

D: Reflection
Why might it be important for people to keep plastic out of the ocean?

E: Take Action
Pledge to stop using a single-use plastic: I will stop using: ___________________________________
Why?:
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Density Table
Resin ID Code

Plastic Name

Density
(D=M/V)

Uses/Products

1

PET, PETE
Polyethylene
terephthalate

1.38-1.39

Soft drink and water bottles, juice and sports
drink bottles, salad dressing and oil and vinegar
containers, food jars for peanut butter, jelly, jam
and pickles, microwaveable food trays
PET’s major uses: carpet, strapping, films

2

HDPE
High-density
polyethylene

0.95-0.96

Bottles for milk, water, juice, shampoo, dish and
laundry detergents, and other household cleaners, motor oil containers, grocery bags, cereal
box liners, butter and yogurt tubs

3

PVC
Polyvinyl chloride

1.16-1.45

Clear food packaging, medical equipment, piping, siding, window frames, railings, and fencing,
flooring, and carpet backing

4

LDPE
Low-density
polyethylene

0.92-.094

Bags for frozen foods, fresh produce, dry cleaning, bread and household garbage bags, squeezable bottles, clothing, and furniture

5

PP
polypropylene

0.90-0.91

Syrup bottles, ketchup bottles, bottle caps and
closures, straws, medicine bottles

6

PS
Polystyrene
(two kinds)

0.020-1.07

CD cases, meat trays, egg cartons, disposable
plates and cups, packing peanuts, hinged takeout (clamshell) containers

7

Other
(many kinds)

varies

DVD case, signs and displays, 5 gallon reusable
water bottles, nylons, oven-baked bags

Water
Fresh water

1.00

Sea water

1.03
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