Design a Flashlight
Adapted from iGrow: Leadership, Science & Me!
Background Information
Youth will learn about the basics of goal management by engaging in engineering design through building a flashlight. 
Suggested Groupings

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

· 45 minutes
Materials Needed 
· Aluminum foil

· Tape (electrical or masking). 

For each pair: 

· mini light bulbs

· battery (AA, AAA, or C)

· housing for the circuit (cardboard tube, cardboard square, pegboard, or plastic mesh). 

Optional materials at the front table: 

· wire (like old telephone wire)

· wood skewers

· craft sticks

· brass brads

· paper clips

· rubber bands
Tools: 

· 3-4 wire strippers/cutters

· Hot glue guns

· Scissors
Getting Ready

· Gather materials; set out the materials at a shared material table.
· Set out tools at a shared tool table. 
Pre-Activity:  Basic Experimentation with Circuits

1. “I’m going to give your first goal: using the available materials, make the light bulb light up.” This is a basic introduction to circuits. It may take some youth only a few minutes while others may need more time. For those that complete the task quickly, provide them with a second (or third) bulb and challenge them to make all of them light up.

2. After everyone is able to make their bulb light-up, ask groups to draw a diagram of the circuit. You may then want to draw a diagram on a poster/white board for the entire group to see. Ask and invite further discussion or counter evidence.

3. “Here is another goal: how could you add an on/off switch?” Prompt youth to think about the types of on/off switches they have used before – squeeze, blow, touch, flip, or throw switches.
Procedure (Experiencing)
1. Ask an opening question to prompt thinking: “Think about the types of lights and lamps you have seen before. In what ways are the lights and lamps you’ve seen similar or different? Have you ever seen any interesting or unusual lights and lamps?”
2. Challenge youth to design (not build yet) a flashlight device that includes an on/off switch. They can plan to use whatever materials are available. The design does not need to look like a normal flashlight. 
3. Once youth have a design, ask them to construct their design. Allow 30 to 40-minutes for youth to construct and test their flashlights. 

4. Once youth are finished, have them share their devices with the class.
Sharing, Processing, and Generalizing (Reflection)
At the conclusion of the day’s activities, ask youth to share their contribution one-by-one and reflect: 
· From your experience with this activity, what advice would you give to new engineers as they design and build a device?
Facilitator Tips:

· »» We suggest that youth work in pairs and sit at a shared table so they can ask for help and look at other designs.

· »» We recommend that you place materials in a center table instead of handing out a packet of materials to each group. This may allow groups to be more creative in their design.

· »» In a “short circuit” (for example, touching both ends of the battery with aluminum foil), the battery will get very hot. While unlikely to burn, there may be exclamations of surprise.
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