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Classroom Teacher Preparation 

Engineering 1: Stress and Strain 

Please use the following to prepare for the next SfS lesson. 

Description 

This lesson introduces the important mechanical concepts of stress and strain regarding material strength. It explains 
strength from a materials science/crystalline solid perspective, and describes material strengthening techniques. After 
some linguine strength demos, students explore stress and strain through three stations: polarization in plastics, elasticity 
vs. plasticity in rubber bands, and work hardening in steel paper clips. This lesson is aimed at older (6th-8th grade) 
students. 

Lesson Objectives – SWBAT (“Students Will Be Able To…”): 

6th-8th  

• Define “stress” and “strain”  
• Identify the different types of stresses: compression, tension, flexure, torsion, and shear 
• Explain the difference between elastic and plastic deformation 
• Demonstrate that one material will experience different amounts of strain when exposed to different types of 

stresses 

Disciplinary Core Idea (DCI) 

PS1 Matter and its Interactions – PS1.A Structure of Matter 

• (3rd-5th) Because matter exists as particles that are too small to see, matter is always conserved even if it seems 
to disappear. Measurements of a variety of observable properties can be used to identify particular materials. 

• (6th-8th) The fact that matter is composed of atoms and molecules can be used to explain the properties of 
substances, diversity of materials, states of matter, phase changes, and conservation of matter. 

Science & Engineering Practice (SEP)  

Asking Questions and Defining Problems 

Preparation:  

This lesson is an introduction to the topic. However, a review of tessellations and/or crystals, and atoms and molecules 
would be helpful.  

Room Set Up for Activities: 

Students will be working in small groups (3-5 students) and moving through three stations. There will be two set-ups of 
each station (to reduce group numbers). One station (two set-ups) will need access to a power outlet for light boxes. 

Safety 

Students will be breaking paperclips and toothpicks with their hands.  
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Related Modules: 

Engineering 4: Engineering Redesign (with Legos!) – Focuses on the redesign step of the engineering and design 
process. Students must redesign a flawed prototype based on certain constraints. 

Standards Covered: 

Please click the following link to our website to review the standards covered by this lesson, listed by state: 
http://www.sciencefromscientists.org/standards/ 

Lessons are matched to both national NGSS and local state standards. 

After Our Visit: 

Visit the Classroom Post found on our website at sciencefromscientists.org/cohorts. Use the name of your school/cohort 
and password to log in.  

To help Evaluate, check out our Open Response questions online at sciencefromscientists.org/open-response-questions. 
They are freely available for all of our lessons for current teachers. Use the password supplied by your instructor to log in. 

Additional Resources: 

• Structure of crystals: http://departments.kings.edu/chemlab/animation/index.html 
• Quasicrystals: http://sciencenetlinks.com/videos/quasicrystals/# 
• “Mission possible: Graphene”: https://www.youtube.com/watch?v=MPrepwOt3o0 
• Dance your thesis: a super alloy is born: https://vimeo.com/49893380 
• Strong vs. Hard vs. Tough: Bike Thieves: http://www.popsci.com/diy/article/2012-08/gray-matter-how-science-

helps-bike-thieves 

 


