
NGSS Standard: 4-PS3-3

Adventure Description:

Activity

In this adventure, you are going to think like a biomechanist and create a new helmet that will keep 

people safe while riding a bike.  

Step 1: Background on Biomechanists and Bike Safety (5-8 minutes) 

Show Video: Sports Safety Equipment. 

Explain to students that biomechanists study how the body moves. They need to understand how people 

move their bodies while doing athletic activities so that they can prevent injuries. Biomechanists also think 

about equipment that would prevent injury, like wearing knee pads while roller skating. Biomechanists use 

their knowledge to create sports safety equipment. 

Explain to students that biomechanists help design helmets that people wear while biking, rollerblading, 

skiing, and other activities. Ask students what they think a helmet should be made of and how it should be 

designed to protect people's heads if they fall. 

Provide students with Handout: Important Parts of a Bike Helmet. Explain to students that helmets 

generally consist of two parts: an impact system to absorb the force of a blow to the head and a strap to 

keep the helmet in place.

Explain to students that they will be designing their own brain and bike helmet. Provide students with 

Handout: Steps to Build a Brain and Helmet. As a class, review the steps.  
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Teacher Note: This lesson can be done across two days if need be. Steps 1 and 2 can be done on one day and 

Steps 3 and 4 can be done on a second day.  
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Step 2: Building a Brain (10 minutes) 

Explain to students that they will complete Step 1 on their handout.

Show Handout: What a Brain Looks Like.

Provide students with clay or play-doh to build their brain. Their brain should have folds and creases in it, 

just like a real brain! 

When students finish building their brain, they should put it in a plastic bag. Then, they should pour a small 

amount of water into the bag and seal it. It is important that the bag is sealed tightly and there isn't extra 

air in the bag.

Teacher note: Students do not need to measure the water when they put it in the bag. They should put 

approximately 1-2 Tablespoons of water. 

Step 3: Building a Helmet (15 minutes) 

Explain to students that they will now complete Step 2 on the handout.

Provide students with art supplies and building materials to build their helmet. Explain that they will need 

to design a helmet that has a shell and a strap. The helmet will also hold their plastic bag with the brain.

Step 4: Testing a Bike Helmet (15 minutes) 

Explain to students that once a biomechanist designs a bike helmet, it has to go through very strict testing 

by the Consumer Product Safety Commission. The Consumer Product Safety Commission is an organization 

that tests products to make sure they are safe for people to use. 

Explain to students that they will place their brain inside of the helmet to test. Ask students why 

biomechanists would test whether the helmet works using a pretend brain. Discuss how using a fake brain 

will allow biomechanists to see if the helmet works before a real person uses it.

Provide students with Handout: Testing A Bike Helmet. 

When students are finished testing, have a class discussion about what materials and designs worked best. 

Discuss how a soft versus a hard crash uses different amounts of energy and speed.
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Not provided (each pair of students needs): 

Materials List

Provided online:

Play-doh or clay 

Plastic bA small

all amount of water

Art supplies and building materials (examples 

include: cardboard, string, pipe cleaners, egg 

cartons, tape)

Video: Sports Safety Equipment

Handout: Important Parts of a Bike Helmet

Handout: Steps to Build a Brain and Helmet

Handout: What a Brain Looks Like

Handout: Testing a Bike Helmet


