
Lesson Plan:

A Century of Plastics



The Design Challenge



You are a team of engineers given the challenge of coming up with a list of 
four machines or products that you think would be impossible without the 
invention of plastics.  Then, you will decide which plastic parts you will 
replace in one of those products or machines to make recycling easier. 
What materials will you use instead and how will it impact performance, 
price, or aesthetics?
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The Design Challenge



4

Materials – Required

• Student Worksheets 

• Background Topics Section of Lesson Plan

Material



• Before you get started, think about items you can find in your home, 
classroom, or on the playground. Identify and document any items 
that have no component parts made of plastic.

Consider...



Work as a team to complete Step One of the second student worksheet - 
You Be the Engineer:

• Come up with a list of four machines or products that you think would 
be impossible without the invention of plastics.  For each, answer 
these questions:

• What % of the product is plastic?

• Why would this be impossible without plastic?

• How has this machine or product impacted the world?

Step One



Work as a team to complete Step Two of the second student worksheet - 
You Be the Engineer:

• Replace some of the plastic in any of the four products or machines 
you identified in Part One to make them easier to recycle.  Discuss 
what materials you will use instead, how it will impact performance, 
price, or aesthetics.  Then present your ideas to the class: 

• Describe what your product does, and the percentage of it you think is 
plastic.

• Explain which components you will replace with other materials; 
describe how you selected the replacement materials and how the 
new materials will impact weight, cost, and functionality of the 
product.

•

Step Two



• Predict whether this product will be as effective as the current design, 
whether it might cost more to manufacture, and how it would be 
easier to recycle.

• Describe how your team believes that the engineering of plastics into 
common products has impacted the world.

Step Two



Reflect & Debrief



• Was it harder than you thought to find products that contained no 
plastic?

• Of the products you found with no plastic, what did they have in 
common?

• If you were reengineering one of the products you found, would you 
change any of the component parts to plastic? Why? Why not?                                                             

• Do you think CDs would be possible without plastics?  Why? Why not?    

• Why is recycling important?
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Reflection



Engineering Design Process
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The Engineering Design Process

Learn about the engineering 
design process (EDP). The 
process engineers use to 
solve problems.
(Video 1:47)

Source: TeachEngineering YouTube Channel http://www.youtube.com/watch?v=b0ISWaNoz-c 

http://www.youtube.com/watch?v=b0ISWaNoz-c
http://www.youtube.com/watch?v=b0ISWaNoz-c
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Engineering Design Process

•Divide into teams

• Review the challenge and criteria 
& constraints

• Brainstorm possible solutions (sketch 
while you brainstorm!)

• Choose best solution and build a prototype 

• Test then redesign until solution is 
optimized

• Reflect as a team and debrief as a class



Productive Failure
• The engineering design process involves productive failure: test, fail, 

redesign. Iterate again and again until you have the best possible 
solution. 

• It is important to document iterations to keep track of each redesign. Use 
the engineering notebook to sketch ideas, document iterations and any 
measurement and/or calculations.

• It’s also important to showcase the fact that there can be multiple 
solutions to the same problem. There’s no one “right” solution.



Vocabulary



• Constraints: Limitations with material, time, size of team, etc.

• Criteria: Conditions that the design must satisfy like its overall size, etc.

• Engineers: Inventors and problem-solvers of the world. Twenty-five 
major specialties are recognized in engineering (see infographic).

• Engineering Design Process: Process engineers use to solve problems. 

• Engineering Habits of Mind (EHM): Six unique ways that engineers think.

• Iteration: Test & redesign is one iteration. Repeat (multiple iterations).

• Prototype: A working model of the solution to be tested.

• Recycling: Process of taking materials ready to be thrown away and 
converting (changing) them into reusable materials.
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Vocabulary

https://drive.google.com/file/d/0B1e9rTlM5bVHMkZvNm51cFRxMXRNVHdwRjBONkExT2tid0Fn/view


Dig Deeper



Internet Connections

• History of Plastics 
(www.bpf.co.uk/Plastipedia/Plastics_History/Default.aspx)

Recommended Reading

• American Plastic: A Cultural History by Jeffrey L. Meikle (ISBN: 
978-0813522357)  Plastics Engineering by R J Crawford (ISBN: 
978-0750637640)
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Dig Deeper into the Topic



Writing Activity 

• Write an essay or a paragraph describing whether you think 
spaceflight would be possible without the introduction of plastics. Give 
examples to support your point of view.  

• Write an essay or a paragraph describing how recycling works in your 
town. Give examples of how engineers incorporate recycled materials 
into new products.
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Dig Deeper into the Topic



Engineering Fields
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What is Engineering?

Learn about engineering and 
how engineers are creative 
problem solvers and 
innovators who work to make 
the world a better place.
(Video 3:43)

Source: TeachEngineering YouTube Channel - http://www.youtube.com/watch?v=H9VDkvgGmVo 

http://www.youtube.com/watch?v=H9VDkvgGmVo
http://www.youtube.com/watch?v=H9VDkvgGmVo
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Related Engineering Fields

• There are several types of engineering fields 
that are involved with recycling.  Here are just 
some of the related engineering fields.
• Environmental Engineering

• Materials Engineering

•Download the Engineering Fields Infographic 
How will YOU change the world? 

https://tryengineering.org/profile/environmental-engineering/
https://tryengineering.org/profile/materials-engineering/
https://drive.google.com/file/d/0B1e9rTlM5bVHMkZvNm51cFRxMXRNVHdwRjBONkExT2tid0Fn/view
https://drive.google.com/file/d/0B1e9rTlM5bVHMkZvNm51cFRxMXRNVHdwRjBONkExT2tid0Fn/view


Engineering Habits of Mind

Engineering Habits of Mind (EHM) 
is about how engineers think 
everyday.  The Core Engineering 
Mind is about making things that 
work and making them work 
better.

Source: 

https://online-journals.org/index.php/i-jep/article/view

/5366)

https://online-journals.org/index.php/i-jep/article/view/5366
https://online-journals.org/index.php/i-jep/article/view/5366


Engineering Habits of Mind Checklist

❏ Systems thinking
❏ Problem-finding
❏ Visualising
❏ Improving
❏ Creative problem-solving
❏ Adapting



❏ Open-mindedness
❏ Resilience
❏ Resourcefulness 
❏ Collaboration
❏ Reflection
❏ Ethical Consideration
❏ Curiosity

Learning Habits of Mind Checklist



Greatest Engineering Achievements of 
the 20th Century 

Source: http://www.greatachievements.org/

http://www.greatachievements.org/
http://www.greatachievements.org/
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Learn more about how engineers make 
the world a better place

http://www.engineeringchallenges.org/


For more engineering lesson plans and 
resources like games, engineering careers, 

and STEM opportunities visit IEEE’s 
TryEngineering.org

https://tryengineering.org/
https://tryengineering.org/

