Clipmobile
Adapted from Junk Drawer Robotics

Background Information
Youth will plan and design a vehicle to maximize its ability to coast down a ramp. They will experiment with the materials to learn about wheels, axles, and friction. 

Suggested Groupings

· Individual or pairs (the largest group size should be 3)
Time Required

· [image: image2.jpg]


45 minutes
Materials Needed 
· Cardboard ramp

· Tape

Materials: have these materials available at a shared material table.

· Regular craft sticks

· Jumbo craft sticks

· Paper clips (large)

· Paper brads

· Binder clips

· Rubber bands

· Axles (e.g., drinking straws, straw coffee stirrers, wood skewers, long nails)

· Wheels – could be gumdrops, bottle caps, or anything else wheel-like.
Tools: have these tools available at a shared tool table.

· Scissors

· Crop-a-dile (to punch holes in the craft sticks)

· Pliers (optional)
· Glue guns (optional)

Getting Ready

· Gather materials; set out the materials at a shared material table.
· Set out tools at a shared tool table. 
Opening Questions

Before starting the activity, ask youth these opening questions to get them thinking about the concepts that will be covered in the activity.

· What do you know about automobiles? 
· What do you think is important to consider when designing an automobile? 

Procedure (Experiencing)
1. Show youth the types of materials available. Share the design challenge:
Design a vehicle that will roll freely down a ramp and will travel a long distance. It must be able to hold a payload (box of paper clips or box of binder clips). 

2. Ask youth to spend 5 minutes thinking about what type of vehicle they think will work. Ask them to sketch a design. After they have shown you their initial design, allow them to select materials, and bring materials back to their table. 


3. Provide 20-30 minutes for teams to build a vehicle. You can allow them to test their vehicle down the ramp and redesign, if needed. Give periodic reminders on how much time is left for designing and testing. 


4. When time is up, ask each team to share their vehicles with the class. Have each group test their vehicle down the ramp and see if it can carry a box of paperclips/binderclips.

Sharing, Processing, and Generalizing (Reflection)
At the conclusion of the day’s activities, ask youth to share their contribution one-by-one and reflect: 
· What design shapes worked well?

· What design shapes did not work well?

· What are some ways these vehicles overcame or used friction to help in their design?

· What seemed to work well for axles?

· What would have to be changed to haul heavier loads?

· How did the customer constraints affect the building of the Clipmobiles?
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