SPIRIT 2.0 Lesson: 

Series Circuit – It’s a Snap
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Lesson Title: Series Circuit – It’s a Snap


Draft Date: 6-1-12
1st Author (Writer): Pamela Galus
Instructional Component Used: Electrical Circuits

Grade Level: Grades 2-4

Content (what is taught): 
· Electrons

· Electrical circuit (closed and open)

· Series circuit

Context (how it is taught):
· Model the passing of electrons through a closed circuit
· Build simple series circuits using a snap circuit kit
· Troubleshoot faulty series circuits

Activity Description:

Students will gather together in a circle passing balls to represent how electrons are passed through a circuit.  The instructor will use this model to explain what a circuit is and specifically how a series circuit is created.  Students working in teams create simple series circuits.  Finally, students will discuss different problems that could cause a series circuit not to work.  They will then be given faulty series circuits in which they demonstrate their knowledge of series circuits by trouble shooting or fixing them.

Standards:

Math: MA1





Science: SE1
Technology: TA1




Engineering: EA2
Materials List:

· Switch On! Circuit set for each student

· AA batteries (4 per set)

· One Styrofoam ball per student (or crumpled paper)
· Signs that say wire, switch, bulb and motor

Asking Questions: (Series Circuit – It’s a Snap)

Summary: Students learn basic atomic structure and direct current circuits by modeling a simple series circuit.
Outline:

· Stand in a circle with the teacher

· Students will be given identifier tags. (ex. light bulb)

· Act out electrons moving through a closed circuit by passing several balls

· Discuss the various things that can happen to stop the flow of electrons in a circuit.

Activity: Students will play the part of various components of an electrical circuit (wire, switch, bulb etc.).  Students should wear tags that identify them as wires, a switch or a bulb and the teacher will play the part of the battery.  This should be done by having students should forming a circle.  Each student will be given a ball (which represents an electron).  Once each person receives a ball, they must pass their ball to the person on their right.  If the person on their right hasn’t passed a ball, the student must keep the ball.  As long as the circle remains intact, electrons continue to flow which is a closed circuit.  

When the battery (teacher) stops passing electrons, we say the battery is dead (it doesn’t have enough energy to move electrons).  If the battery isn’t moving electrons, none of the other components can move them either.  After the ‘dead’ battery is replaced, ask the students what else could happen in the circuit to stop the electrons from flowing.  If students do not volunteer suggestions, the instructor should provide prompts such as, what happens to the circuit when one of the bulbs burns out, a wire isn’t connected correctly or the switch is opened? 

	Questions
	Answers

	What is an open circuit?
	There is not a complete path for the electrons to flow.

	What is a closed circuit?
	There is a complete path for flowing electrons.

	What could cause electrons to stop flowing in a circuit?
	Open switch, burned out bulb, dead battery, incorrectly connected wire.

	What is a series circuit?
	There is only one path for the electrons to flow.


Exploring Concepts: (Series Circuit – It’s a Snap)

Summary:  Students use a circuit kit to build a series circuit.
Outline:

· Identify and explain the different components of a circuit kit

· Create a series circuit with a switch

· Create a series circuit with more light bulbs and/or battery

Activity:  Students will learn the different components in a circuit kit.  Next, student pairs will build a series circuit with one light bulb and a simple switch that they will show the teacher.  Then, they will be directed to make another circuit with 2 or more lights (or other components in the circuit kit if desired) and/or a second battery. 
Instructing Concepts: (Series Circuit – It’s a Snap)

Circuits

Definition of Circuits

A circuit 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 by conductive wires which allow 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 equal current flows through all of the components one after the other, the voltage on each may be different and adds up to  the total voltage.  Devices connected in parallel are connected is such a manner that the same voltage is applied to each component, the current through each may be different and adds up to the total current.  Series and parallel arrangements can be combined to form more complex 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
	Ground
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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: (Series Circuit – It’s a Snap)

Summary:  Students learn how to recognize and correct problems in a circuit.

Outline:

· Discuss potentially different malfunctions or misplacements that could cause a simple series circuit to not work
· Explore diagnosing and fixing problems in a simple series circuit

Activity:  As a warm up activity, the teacher will ask students to discuss potential causes of a faulty series circuit.  These problems can include such things as dead batteries, batteries not properly installed, a burned out bulb, missing bulb and wires not connected correctly.  If desired, the teacher can demonstrate how to troubleshoot the circuit.

The activity will be comprised of having the students going to different lab stations with faulty series circuits on display.  The circuits should be set up prior to the activity and have a variety of problems that the students will have to diagnose.  At each station, the students should record the problem that they found with the circuit, the reason that the circuit does not work and a potential solution to the problem.

Understanding Learning: (Series Circuit – It’s a Snap)

Summary:  Students will demonstrate their knowledge on series circuits by drawing a correct series circuit and explaining different causes of faulty series circuits.

Outline:

· Formative Assessment of a Series Circuit

· Summative Assessment of a Series Circuit
Activity: Students will complete written and performance assessment related to circuits.

Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Are students able to connect a series circuit correctly?

2) Are students able to trouble shoot to determine the cause of a series circuit not working such as: a damaged light bulb, dead batteries, misplacement of a wire etc.? 

Summative Assessment: Students can complete the following writing prompt.
1) A student finds a series circuit (two light bulb, one battery, and 3 wires) not working.  Explain to the student how s/he should begin trouble shooting listing at least 3 possible reasons why the series circuit may not work. 

Students can complete the following performance assessment:
Draw a series circuit with 5 light bulbs connected to 110 volt battery source.
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