SPIRIT 2.0 Lesson: 

Create a Creeping Critter
==========================Lesson Header ==========================

[image: image11.png]o (=



Lesson Title: Create a Creeping Critter

Draft Date: 3-11-12
1st Author (Writer): Pamela Galus

Instructional Component Used: Circuits

Grade Level: 2-9

Content (what is taught): 

· Atomic structure

· Circuits

· Resistance

· Battery

· Motor

· Insulator

· Conductor

Context (how it is taught):

· Students learn to create a circuit with a motor
· Students create their own critter
· Students invent a propeller design 

Activity Description:

Students learn about batteries, insulators, conductors and motors and are given equipment to make a motorized critter containing a circuit with a 1.5 volt motor.  They will attach the circuit to their own critter to generate motion.  Like engineers, students must use both knowledge and ingenuity to solve a problem.

Standards:
Math: MA1




Science: SA1, SB1, SB3, SE1

Technology: TA1



Engineering: EA2
Materials List: 

For each student
· AA battery

· 1.5-volt motor for each student

· Wires (6-8 cm)

· Scissors (or wire strippers)

· Electrical tape

· Large paper clips

· Pipe cleaners

· Assorted recycled materials (used DVD’s, oatmeal boxes, chip cans, etc.)

· Glue guns

· Glue sticks

· Popsicle sticks

· Propellers

Asking Questions: (Create a Creeping Critter)

Summary:  Students explore how motors are used in the home and school.
Outline: 

· Students list items that use motors

· Students discuss how motors can be used to produce motion

Activity:  Students will brainstorm items that use motors that they use everyday.  Examples include: pencil sharpeners, fans, lawn mower, vacuum cleaners, cars, etc.  They will think about how/why a motor works and what are the key “ingredients” in a motor.

	Questions
	Answers

	What is a circuit?
	A circuit is a path through which electrons flow.

	What is motor?
	A motor turns electrical energy into mechanical energy.

	How does the battery produce energy?
	Inside a battery, a chemical reaction produces a one-way flow of energy

	Why are copper wires coated with a plastic material?
	Electrons move through the copper wire and the coating on the wire inhibits electron movement.


Exploring Concepts: (Create a Creeping Critter)

Summary:  Students will create a circuit that contains a motor and diagram it correctly.  As part of the process, the circuit will be modified in an experimental activity.

Outline:

· Students will create a circuit that will run a motor
· Students will draw a diagram of their circuit
· Discussion of different circuit designs
Activity:  Student will create a circuit that contains at least a switch, electric motor and a light bulb.  The circuit will be powered by a battery (1.5 V or 9V).  The will experiment with the circuit by putting different loads on it to see how the result changes.  Questions that the students can consider as they experiment could be: 1) does the motor spin differently with different loads, 2) how does putting more bulbs in the circuit affect the motor, and 3) does it make a difference if the circuit is in parallel or series?  After some experimentation time the students will diagram a complex circuit and share what they learned with the class.
Instructing Concepts: (Create a Creeping Critter)

Circuits

Definition of Circuits

Circuits in the broadest sense mean a closed path where one starts and ends in the same location.  For engineering applications, there are electrical and electronic circuits.  Electrical circuits consist of a path where electric current (electrons from a source) flow in a closed path.  Electronic circuits are composed of individual electronic components like: resistors, transistors, capacitors, inductors and diodes connected a conductive wire that allows electric current to flow.  There are many different combinations of components in an electronic circuit that can allow data to be transferred from one place to another.  Electronic circuits can be constructed using individual wires but more commonly now they are created on a substrate with the components soldered on the substrate.  Integrated circuits are created in this manner.  
Types

The two simplest ways load can be placed in a circuit is in series or parallel.  Devices connected in series are connected along a single path which means that current flows through all of the components one after the other.  Devices connected in parallel are connected is such a manner that the same voltage is applied to each component at the same time.  Series and parallel can be combined in circuits as well.
Circuit Diagram

A circuit diagram is a simple graphic representation of a circuit.  It shows the components of the circuit and how they are connected.  The diagram includes power and signal connections.  One thing to note is that the arrangement of components in the diagram does not necessarily correspond to the physical position of the components in the circuit.  Circuit diagrams are used for design, construction and maintenance of electrical and electronic equipment.  

Circuit Diagram Symbols
Below are the most common circuit diagram symbols

	Bulb
	DC Power Source
	Switch
	AC Power Source
	Capacitor
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	Wire
	Resistor
	Inductor
	Diode
	

	_____________
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Below are simple diagrams for a parallel and series circuit.

	Parallel circuit diagram
	Series circuit diagram
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	Images provided courtesy of: http://commons.wikimedia.org/



Organizing Learning: (Create a Creeping Critter)

Summary:  Students will create a circuit containing a motor with the purpose of using a propeller driven by the motor to make a construction (critter) move.

Outline: 

· Students will create a circuit with a motor
· The motor will have a propeller that can be used to move objects
· The circuit with motor/propeller will be attached to a “critter” they made out of recycled material to move the critter
Activity:  The activity starts with students creating a circuit containing a motor with a propeller (see hints below).  They will be told that the motor will be attached to a “critter” that they will construct to with the goal of causing the “critter” to move.  After the circuit is created, students should be provided with materials to construct the “critter”.  These materials can be anything that is lying around (recycled materials).  Instruct students that only a 1.5 volt motor will be used to power their critter so they should focus on keeping their critter lightweight.  After the critter is finished, students will attach their circuit with motor and propeller and see if the “critter” can move.  If it does not work, encourage redesign of the project to see if they can accomplish the goal of movement.  

An extension of the activity can happen after students get their critter to move.  Provide them with another AA battery and small bulbs cut from a string of ornamental bulbs to experiment adding light to their device.  Instruct students to keep careful records of what works and what doesn’t and be able to explain their findings.

Lab Directions/Hints
1) Students should strip wires using a pair or scissors or wire strippers.

2) Strip 1-2 cm of the insulation off both ends of wires that are 6-8 cm in length. 

3) Remind students not to hold the wires on the battery with their fingers but to use the electrical tape.  (The instructor should caution students not to run one wire directly from the positive to the negative poles of the battery). 

4) Adding a “propeller”: a glue stick that is about 4 cm in length works well.  Poke a hole about 1 to 1.5 cm from one end and add a tiny bit of glue and then push the glue stick onto the motor.  
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Understanding Learning: (Create a Creeping Critter)

Summary: Students will be assessed by their ability to complete a functional DC circuit as well as their response to the writing prompt.

Outline: 

· Formative Assessment of Understanding a Circuit
· Summative Assessment of Understanding a Circuit
Activity:  Students will complete written and performance assessments about circuits.
Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Do students understand what you cannot connect both wires to one terminal of the battery?

2) Can students explain/predict what happens if one of the wires is removed from the motor?

3) Can student explain why ornamental bulbs which use very little energy won’t glow brightly and have the motor run when connected in a single circuit?

Summative Assessment: Students can answer the following writing prompt:
If one of your classmates has a device that is not functioning but appears to be connected correctly, describe one thing you could do to help the student troubleshoot?  

Possible ideas that a student might cite:

1) The student might check to see if the battery in their device is working by attaching a bulb to the batter to see if the bulb will light (or use a battery tester if available), or exchanging the battery for a new one.  

2) The student might check to see that each wire is properly connected.  If a wire is not connected correctly, it would be like having an open switch.  

3) The student could check to see that the wires are stripped because if the metal part of the wires are not touching, there will not be a connection.

Students can complete the following performance assessment:

The teacher will provide students components for a circuit (wires, power source, lights, etc.) Students will create a circuit diagram and then use the diagram to make a complete circuit.  If the circuit does not work the student will troubleshoot the problem in an attempt to fix the error. 
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