
Seeking Alternatives for Reducing 
Our Use of Plastics

A Local Action High School Lesson
 

A Next Generation Science Standard-congruent lesson to be 
used in conjunction with the STRAWS documentary film



This lesson was made possible with funding by:

Seeking Alternatives for Reducing Our Use of Plastics is a peer-reviewed, 
Next Generation Science Standard (NGSS)-congruent lesson created by 
Margaret Holzer, PhD.  Dr. Holzer, an award-winning veteran science ed-
ucator and curriculum developer, who has extensive experience in de-
signing learning opportunities for students and educators which con-
nects them to the science of phenomena.
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Lesson Summary: 

After watching STRAWS, students explore the generation of plastic waste, where plastic waste 
is found, and solutions to using plastic. Within this lesson, students also explore the challeng-
es of the disposal and breakdown of plastic waste. They use online data tools, and references 
to gather information, and create a “message” (PSA, brochure, video, etc.) to residents about 
how to assist others with identifying and using alternatives to single-use plastics to reduce the 
impact of plastics on our environment.

Lesson Background: 

Review the content of the STRAWS screening guide, including the infographics which contain 
easily adaptable statistics that can be used in this 5-E lesson (Engage, Explore, Explain, Elab-
orate, Evaluate). Key to this lesson is the recognition of the prominence of plastics in our lives, 
and the challenges posed in finding alternatives to the solutions they solve.  After students ex-
plore plastic waste data, the pollution problem, they seek solutions to use as alternatives to re-
duce plastic waste. They may share their results with local stakeholders - their friends, families, 
school district, and community members.  This lesson follows a problem-based learning (PBL) 
format. If you have not used PBLs in your teaching, refer to the resources found at the Buck 
Institute for Education (http://www.bie.org/) for assistance.

Grade Level: grades 9-12

Time: 7 class periods and time outside the classroom (“Explain” and “Elaborate” each may 
take 2 class periods)

Lesson Format: 5-E Problem-Based Learning (PBL) format where students design solutions to 
a problem.

Seeking Alternatives for Reducing Our Use of Plastics
A Local Action High School Lesson
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Overall Student Learning Outcomes

Explore

Explain

Elaborate

Evaluate

Engage

Lesson Overview (a material list and detailed directions are below)
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Phenomena: 
Plastic waste in our natural environment

Accounting for Plastic Waste (pages 6-7) Within this portion of the 
lesson students engage with the phenomena by making observations 

of trash found on beaches and near waterways from the program STRAWS and from International 
Coastal Cleanup data. From these observations they develop a list of items they “what I need to 
know” to figure out how all the waste made its way to the coast and to our waterways and the 
type of hazards the plastics pose.

Plastics: From Here to There (pages 8-9) In this part of the lesson, stu-
dents design and carry out a waste audit to determine how prevalent 

single-use plastics are in their everyday lives, and whether or not these plastics can make their way 
into our waterways and beaches. 

How Extensive is the Plastic Pollution Problem? (pages 10-11) In this 
part of the lesson, students research the spatial extent of the plastic 

waste problem, and after determining the waste problem is global, they research the chemical, 
biological, and physical breakdown of plastics. This information sets up the next part of the lesson.

What are the Alternatives to Single-Use Plastics? (pages 12-13) In 
this part of the lesson, recognizing that single-use plastics solve specific 

problems, students design alternative solutions to single-use plastics. The class decides on a few 
alternatives to test.

How Effective was Our Solution? (page 14-15) In this part of the les-
son, students report on the effectiveness of their solutions to reducing 

single-use plastic waste.  If time allows, they can modify their design, and run another test. 

SWBAT: Identify the details of a problem and create 
solutions that address the details in the problem
SWBAT: Design and carry out an investigation into the 
contents of their solid waste
SWBAT: Gather and evaluate scientific information 
about the breakdown of plastic waste
SWBAT: Argue from evidence about how plastic waste 
is distributed locally, regionally, and globally
SWBAT: Design solutions to the plastic waste problem 
given criteria and constraints.
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