Can-Can Bots
Design a robot that will draw on the paper 

using only the material provided.

Make a plan before you start.

Draw on the paper provided.

Part 1
OBJECTIVE:    To plan and engineer a robot with a paper or plastic cup, felt markers, a motor, a battery, wire, an eraser, and tape.

SUCCESS INDICATOR:
You will be able to design plans for a simple electrical motor-operated robot.

List of Materials Needed

per group
· AA battery

· Small toy motor, about 1.5 to 6 volts

· Two to four pieces of small wire such as telephone wire or 18-22 gauge insulated copper wire in 6 – 10 inch lengths

· Several wire strippers if the wire is not stripped

· Three or four thin felt tip markers of various colors of washable ink

· One pencil eraser

· One 8-ounce to 16-ounce paper or plastic cup (NOTE:  Some plastic cups may be harder for the participants to work with, such as in drilling or poking holes.)

· Poster paper or newsprint

Activity Timeline and Getting Ready

· Activity will take approximately 20 minutes

· Divide children into small groups of two or three
Experiencing
· Display the materials to be used for this activity.  The Design Teams may look at but not touch or play with the items in this design stage.
· Give limited instructions on the design task.  Participants are to design a robot that will make drawings on paper using only the supplies provided.
· Allow Design Teams time for discussion on how to make the robot.
· The groups should make sketches of their plans.
· Ask the Design Teams to share the Can-Can Robots they have designed.
Sharing and Processing
· What type of design does each robot use?
· How can you get the robot to draw?
· How will electricity help the robot to draw?
· What are the different ways the robot will draw?
Generalizing and Applying
· What other parts might make it easier to build or use this robot?
· What other things could you design or plan?
Part 2
OBJECTIVE:    To explore how parts can be assembled to build or make more complex things.  This activity will encourage you to explore and modify designs using different types of parts to construct a machine.

SUCCESS INDICATOR:
You will be able to build a simple electrical motor-operated robot from supplied parts.

List of Materials Needed

per group
· Materials listed above
plus

· Hand drill with bits

· Wire strippers

· Masking tape

· Rubber bands

· Safety glasses
Activity Timeline and Getting Ready

· Activity will take approximately 30 minutes

· Use the same groups from Part 1
· Cover the work areas with poster paper or newsprint so the drawing pens won’t mark the work surface.
· Solder the led wires onto the motor contracts and use the electrical tape to fasten them to the side of the motor for younger participants.  Older members may be able to do their own soldering if soldering irons are available.  Follow all safety notes on the use of soldering irons to avoid injuries.  
Experiencing
· Ask the Build Teams to build a robot that will make drawings on paper.  (NOTE: If designs have swinging felt pens, the ink may splatter, so cover nearby objects and clothing.
· Use the ideas from the Design Team activity to build the robots.
· Give each group the parts to be used in building the robots.
· The Build Teams should do the building, testing, and modifications.
· When the robots are complete, have the Build Teams present their robots and demonstrate how the robots draw.
Sharing and Processing

As the facilitator, help guild them as they questions, share, and compare their observations.  Before they share with the group, have them reflect on the activity.  Use more targeted questions as needed as prompts to get to particular points.  There is no one right answer.

· What designs worked well?  (cup up, cup down, cup on side, other)
· If the robot made a circle or spiral drawing, explain why?
· What are some other ways these robots could be made? (e.g., pen stays still and the paper moves, swing arms)
· How could you change (reprogram) the drawing pattern?  (Variables: pen spacing, motor speed, location, size of eraser, or other offset vibrator used.)
Generalizing and Applying
· What are some common items that work like our robots?  (printers, cell phone vibrate mode, windshield wipers, blender)
· What are some other uses of electromagnetic forces?
· How can you apply what you learned?









