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Lesson Overview: The Great Pacific Garbage Patch is a collection of plastic materials that are 
caught at the confluence of current gyros in the Pacific Ocean. These plastics have immensely 
negative impacts on the ocean habitat, but scientists predict this problem will also have bearing on 
human existence too. Dutch engineering company has designed a dynamic solution to the problem. 
In this lesson, you will explore the problem that the Great Pacific Garbage Patch poses, but also 
discuss the efficacy of the proposed solution.   

STANDARDS (NGS)
HS ESS3-3 Earth and Human Activity 
Create a computational simulation to illustrate the relationships among management of natural  
resources, the sustainability of human populations, and biodiversity.

HS ESS3-4 Earth and Human Activity 
Evaluate or refine a technological solution that reduces impacts of human activities on natural  
systems

HS ESTS1-1 Engineering Design 
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 Engineering Design
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.

OBJECTIVES 
1) Explore the origins of the Great Pacific Garbage Patch and how it came to be (gyros)
2) Research the problem that these plastics pose to ocean life and the impact actions that this will 

have on human activity.
3) Research a potential engineering solution to the problem
4) Discuss, test, and debate the pros and cons of this plan 
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MATERIALS 
n video access for youtube videos; 
n printed articles 
n Demonstration/Testing material 

(OPTION 1)
n baby pool or large clear tubs filled with water ½ up, 
n several plastic straws/popsicle sticks, 
n watering can or hose to create current

(OPTION 2) 6-8 clear tubs or wide bowls
n several plastic straws of different sizes or popsicle sticks
n coffee stirrers
 

 
ANTICIPATORY SET: Introducing the Great Pacific Garbage Patch

SCRIPT THIS: Need help starting the lesson? We have you covered below! 
One of the real problems that waste engineers face today is what to do with material that will 
not fully BIODEGRADE in the ocean. That is material that cannot quickly rot. Paper, being made 
from natural fibers, disintegrates quicker than other materials, usually over the course of several 
weeks. Plastic, on the other hand, is made from refined petroleum and will take thousands of 
years by comparison to completely degrade. This has real and lasting consequences, not only 
for marine life but for human health as well as it adds up in the ocean. 

Have students read independently, in groups, or ‘dissect’ the article as a class below.

https://www.scientificamerican.com/article/sea-unworthy-a-personal-journey-into-the-pacific-
garbage-patch-slide-show/

Additionally, students may be interested in this recent finding about an even larger garbage 
patch found off the pacific coast of South America. 

https://news.nationalgeographic.com/2017/07/ocean-plastic-patch-south-pacific-spd/

https://www.scientificamerican.com/article/sea-unworthy-a-personal-journey-into-the-pacific-garbage-patch-slide-show/
https://www.scientificamerican.com/article/sea-unworthy-a-personal-journey-into-the-pacific-garbage-patch-slide-show/
https://news.nationalgeographic.com/2017/07/ocean-plastic-patch-south-pacific-spd/
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INSTRUCTION 
1) Ask students why this problem poses clear, present danger to the immediate ocean habitat, but 

could also impact human health—certainly as top order members of the food chain. Record their 
predictions.  

2) Answers responses to problems that students think may arise from the plastic. Introduce some 
answers that arise from the readings: microplastic toxicity, methane gas release, ocean acidifica-
tion, overfishing in non-polluted areas.  

Below is an article laying out several options to solve this problem that have been proposed in  
the past: 

https://news.nationalgeographic.com/news/2014/06/140613-ocean-trash-garbage-patch-plastic-
science-kerry-marine-debris/

Have students discuss what they think of the suggestions brought up by marine waste engineers. 

OCEAN GARBAGE DEMONSTRATION 
OPTION 1: Show students a small tub or baby pool filled with plastic straws of all sizes floating in 
water. Pour more water on the plastics, have them make observations about what happens to the 
“plastics”. 

Option 2: In groups, have students float several popsicle sticks/straws in ‘swirling water’ gyres by 
constantly stirring water in wide bowls or clear containers. Have students record observations of 
how the plastics behave. 

Why do plastics flow in a certain direction? (currents)

What happens when some of the plastics fill with water themselves? (they will be weighted down 
creating a sublayer of plastics) 

How do you think this looks on the ocean surface? 

https://news.nationalgeographic.com/news/2014/06/140613-ocean-trash-garbage-patch-plastic-science-kerry-marine-debris/
https://news.nationalgeographic.com/news/2014/06/140613-ocean-trash-garbage-patch-plastic-science-kerry-marine-debris/
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GUIDED PRACTICE A Real Solution?
Play Boyan Slat’s TED talk for students. Boyan Slat is a Dutch national, Founder and CEO of The 
Ocean Cleanup. The Ocean Clean Up is a foundation that is developing advanced technologies to 
clean-up the Great Pacific Garbage Patch in a rumored 5 years utilizing the ocean’s currents. 

https://www.youtube.com/watch?v=JbH8GJyOKm0

Generate Questions:

How does Slat’s proposal compare to past suggestions for Pacific clean-up?

What are the estimated costs of different methods suggested?

What roles will be required to accomplish this task? 

What kind of companies are best equipped to handle the logistics of this clean-up?

Do you think the 5-year timeline for completion is realistic?

What additional research would you wish to have to better understand or contend with this  
engineering problems? 

What would you suggest as a solution?
 

INDEPENDENT PRACTICE: In groups, have students discuss the pros and cons of this cleaning 
method and solution. Assign a recorder in each group to write down the notes of the discussion.    

ASSESSMENT Have students share their discussion notes and findings with the whole class

*RESEARCH PROJECT: Have students research The Ocean Cleanup foundation further. Assign 
students a paper 500-1000 word essay on their opinion supported by facts and cited figures on the 
success or pitfalls they see with the proposal.

https://www.youtube.com/watch?v=JbH8GJyOKm0

