
Earth’s 
Interconnected Systems



Superhero Norms:

We will all work to: 

• Be respectful and open-minded

• Contribute
• Ask questions!

• Silence cell phones- take calls and texts outside



• Removing part of a system causes a change in the 
whole system.

• A system is a collection of things (including 
processes) that have some influence on one 
another and the whole.

• Systems can be:
oManufactured objects (cell phone, thermometer, 

circuit, bicycle) 
oLife forms (grasshopper, human body, cell, seed)
oCombinations of living and nonliving things (food-

web, aquarium, ocean, soil, Earth)
oPhysical bodies (water cycle, hurricane, digestion)
oQuantitative relationships ( D=M/V, A=B=C, graph)



Everything Relies of Everything



Matter cannot be created or destroyed.
So – matter cycles…

https://youtu.be/cd6TeGMI7cY







Packaging EPR Laws in the U.S.

Extended Producer Responsibility (EPR) is a 
globally used legislative tool that makes producers 
responsible for the entire lifecycle of their products. 
While EPR laws can apply to any product placed on 
the market, the packaging and packaging waste, 
electronic or electrical waste, and battery categories 
have been identified by global legislators as crucial 
waste streams due to their volume and toxicity. 
EPR legislation was first implemented in the 
European Union (EU). Since then, EPR laws have 
continued to expand steadily worldwide, including in 
the United States (U.S.) at the state level. While e-
waste and battery laws exist in the U.S., recent EPR 
legislation has focused on packaging and packaging 
waste. In 2021 and 2022, seven states passed 
packaging laws, and several states aim to introduce 
similar legislation soon.

https://blog.sourceintelligence.com/packaging-epr-laws-in-the-us
https://blog.sourceintelligence.com/what-is-extended-producer-responsibility-epr
https://blog.sourceintelligence.com/what-are-the-epr-directives-in-the-eu
https://blog.sourceintelligence.com/what-are-the-epr-directives-in-the-eu
https://blog.sourceintelligence.com/electronics-batteries-epr-laws-united-states
https://blog.sourceintelligence.com/electronics-batteries-epr-laws-united-states






5 circular economy business models for competitive advantage | World Economic Forum

https://www.weforum.org/stories/2022/01/5-circular-economy-business-models-competitive-advantage/




The 6 R's | Reuse, Reduce, Repair, Refuse, Recycle, Reimagine – Reimagine Co

https://reimagineco.ca/blogs/news/the-6-rs


When did a linear economy begin?



1885 1st Gas powered vehicles

1973 Plastic bags and bottles





What is a Circular Economy? | US EPA What is a circular economy? | Ellen MacArthur Foundation

https://www.epa.gov/circulareconomy/what-circular-economy
https://www.ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview


Cradle to Cradle Design: A Complete Guide

https://ugreen.io/cradle-to-cradle-design-a-sustainable-revolution/


Redesign a Product to Create a C2C Product

• What product will you 
redesign?

• How will you make the 
product become C2C?

• How will your product be 
reused or recycled?



Water Cycle in 
a Bag

ThePhoto by PhotoAuthor is licensed under CCYYSA.



Save the Plants! 

Model-Eliciting 

Activity (MEA) 

https://www.cpalms.org/PreviewResourceLesson/Preview/49710
https://www.cpalms.org/PreviewResourceLesson/Preview/49710
https://www.cpalms.org/PreviewResourceLesson/Preview/49710


Lesson Plan | What Contains Carbon?

https://www.calacademy.org/educators/lesson-plans/what-contains-carbon




Be the 
Carbon 
Cycle



Lesson Plan | Carbon Cycle Role-Play

https://www.calacademy.org/educators/lesson-plans/carbon-cycle-role-play




Carbon Cycle





Energy Infobooks · 
National Energy 
Education 
Development Program

Our city is planning to build a new power plant to provide electricity.  
What form of energy should we use to produce electricity for our 
city?
  Please review the Energy Infobook and advise us on your 
recommendation.  Please explain why you are recommending this 
form of energy.
Thank you, 
City Planning Committee

https://www.need.org/need-students/energy-infobooks/
https://www.need.org/need-students/energy-infobooks/
https://www.need.org/need-students/energy-infobooks/
https://www.need.org/need-students/energy-infobooks/






You are going to design a parachute.
Well you might be asking- “what do beavers 
have to do with parachutes?”



In 1948 in Idaho there was a problem that Engineers and 
Scientists decided only beavers could solve.  There were 
floods happening and they needed beavers to create their 
natural dams to stop the floods.  But there were no beavers 
in the rivers... and no roads to get the beavers to the river.

Scientists turned to engineers- and yes parachutes!
Why would scientists need engineers to help them solve 
this problem?  What solution do you think they could come 
up with?



Why did humans make parachutes for beavers? 

**Please know that the beavers were not harmed when these scientists moved them to the river location!



Watch the video of engineers that created parachutes for these 
beavers.  How could you improve the parachutes?​
**Please know that the beavers were not harmed when these scientists moved them to the river location!



Problem:
There were floods happening 
and they needed beavers to 
create their natural dams to 
stop the floods.  But there were 
no beavers in the rivers... and 
no roads to get the beavers to 
the river.



As a scientist you will conduct an 
experiment by keeping all of your 
materials the same, but only changing 
the size of your parachute. Engineers 
use science data to create new 
solutions.  They use a different 
process called the engineering design 
process.

What do you notice about the 
processes (steps) engineers go 
through to develop solutions?  Why do 
you think this process is in a circle?

Hillsborough County Engineering Design Cycle



Read the Request for 
Proposal.

Turn and Talk/ 
Communicate with an 
Engineer:  SC.2.N.1.1  

What is the problem or 
challenge you are trying 

to solve?  Who is the 
client (the organization) 

you are working for?



Test your prototype by following the procedure.  Collect 
data as you test. Record your data for each trial of your 
prototype.





Create a Model of an Ecosystem
Food Chain Repair In this STEM lesson, students will build a food chain with Florida organisms

https://www.cpalms.org/PreviewResourceUpload/Preview/173414




Everything Relies of Everything



Additional Resources

• K-12 Lesson Clearinghouse - Grades 3-5 - Science - Page 2 of 8 - 
Green Education Foundation | GEF | Sustainability Education

• Save the Plants! In this Model-Eliciting Activity (MEA), students are 
asked to design a system to wa ...

https://www.greeneducationfoundation.org/institute/lesson-clearinghouse/15-science_gr35.html?site=2
https://www.greeneducationfoundation.org/institute/lesson-clearinghouse/15-science_gr35.html?site=2
https://www.cpalms.org/PreviewResourceLesson/Preview/49710
https://www.cpalms.org/PreviewResourceLesson/Preview/49710
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