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Learning Objectives
Upon completing this activity students will:
● Know the definition of a circuit and understand how one works.
● Understand the difference between open, closed, short, series, and parallel circuits.
● Understand how resistance works in a circuit.
● Build simple circuits using conductive and nonconductive dough together.
● Make their own creations.

Materials
· 4 AA battery pack, with attached terminals
· Light-emitting diodes (LEDs) – 10mm are easiest to work with 
· Motor (~30mA)
· Buzzers
· Conductive Dough Recipe – A conductor allows electricity to easily flow through it. In the images below, conductive dough is colored.
· Insulative Dough Recipe – An insulator does not let electricity flow through it easily. Because of this, insulators act as a wall to electricity, and the electricity must go around them. If a path around the insulator is not available, the circuit cannot be completed. In the images below, insulative dough is white.
· Cookie cutters
[image: ]

*The additional extention materials (I’m not planning to do this.) for making circuits without a battery pack are:
● Zinc Galvanized Nails (4 ea.)
● Copper Wire (bent appropriately and not too short) (4 ea.)
http://courseweb.stthomas.edu/apthomas/SquishyCircuits/

Safety and Precautions
Batteries should always be removed from the battery packs before they are stored to
avoid risk of fire. Less emphatically, students should never connect the LEDs directly to the
voltage source. There should always be resistance in the circuit in the form of the dough or a
resistor or similar. It is also important that the students do not ingest the dough because it may
be contaminated. Also note that LEDs are easily bent to the point where they break.

Background
Ask students to share what uses electricity in their homes.  What is a circuit?  (handout)
Explain the project for today.

Share Safety Info: Never connect components, such as LEDs, directly to the battery pack, as running too much current through components can damage them, possibly causing them to overheat or pop. Wear safety goggles, and follow standard electricity safety considerations.
 
Squishy Circuits Basics
For even more Squishy Circuit projects, videos, and classroom ideas, visitwww.stthomas.edu/SquishyCircuits
1. Begin with one lump of the conductive dough. Insert the battery pack’s wires into the dough on opposite sides. Next, insert an LED into the dough. Does the LED light up?
[image: http://www.sciencefriday.com/images/data/IMAGE/photo/000/012/12322-1.JPG]
Squishy Circuits
2. Separate the conductive dough into two pieces. Plug one wire from the battery pack into each piece and bridge the gap with an LED. Does the LED light up?
[image: http://www.sciencefriday.com/images/data/IMAGE/photo/000/012/12323-1.JPG]
3. Now take the LED out and flip it around so that each “leg,” or terminal, is in the opposite piece of conductive dough. Does the LED light up? The LED only works in one direction; this property is called polarity. Take the LED out and observe how one “leg” is slightly longer than the other one. In order to work, the longer terminal must be connected by conductive dough to the positive, or red, wire from the battery pack. 
4. Next, with your LED on, take the two pieces of conductive dough and push them together, or add some dough to connect them. As you probably noticed, the LED went out. This is because a short circuit was created. Electricity flows in a loop called a circuit, which begins and ends at the battery pack. 
[image: http://www.sciencefriday.com/images/data/IMAGE/photo/000/012/12324-1.JPG]
Electricity takes the path of least resistance, meaning it goes through whatever loop is easiest to flow through. In this case, the conductive dough is less resistive than the LED, so the electricity chooses to go around the LED and through the dough.

If you separate the two pieces, the LED should once again light up because the electricity must go through the
LED to complete the circuit.
5. Create a “sandwich,” with the insulating dough between two pieces of conducting dough. Does the LED light up?
[image: http://www.sciencefriday.com/images/data/IMAGE/photo/000/012/12325-1.JPG]
The insulating dough does not let electricity flow through it easily—it acts like a wall to electricity. Therefore, the electricity has to go around the insulating dough and through the LED, and so the LED lights up.
6. Now we can create Squishy Circuits that do not have to be separated, like this one:
[image: http://www.sciencefriday.com/images/data/IMAGE/photo/000/012/12326-1.JPG]
ACTIVITY:  Create your own Squishy Circuits by combining multiple LEDs, a motor to create motion, or perhaps a buzzer for sound!  
Samples:
[image: squishy circuit gingerbread man]              [image: C:\Users\tcorsaut\Documents\STEM\Squishy Circuits\squishy circuit pics.jpg]

     If we have time, we can play Squishy Circuit Monopoly.
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