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Lesson Title: Slow the Flow

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

Instructional Component Used: Circuits

Grade Level: 2-9

Content (what is taught): 
· Basic atomic structure and how electrons flow in a circuit

· Friction causes resistance

Context (how it is taught):
· Students learn basic atomic structure
· Students learn how wires and batteries function
· Students learn that bulbs cause resistance and slow the flow of electrons

Activity Description:

In this lesson, students learn that electrons exist in a cloud around the atom.  Electricity results from the flow of electrons.  In a battery, the electrons flow from the negative pole to the positive pole.  Adding components such as light bulbs to a circuit can slow the flow of electrons.

Standards: 
Math: MA1





Science: SB1, SB2, SB3
Technology: TA1




Engineering: EA2
Materials List: 

· Whiteboard and markers

· Ornamental incandescent bulbs from a strand

· Wires

· AA battery

· Wire strippers or scissors

· Hand lens

· Electrical tape

Asking Questions: (Slow the Flow)

Summary: Students will observe a circuit that is modified by a teacher.
Outline: 

· Students observe two strands of ornamental lights: one in series and one in parallel

· Students observe bulbs, wires and battery

Activity:  Students will observe a teacher demonstration using two different strands of ornamental lights.  One strand should be configured in parallel and one should be configured in series.  The teacher should remove one bulb from each strand and students should note the difference.  The other parts of the circuit should be noted by students (battery, wires, bulbs).  A class discussion should be conducted to debrief the activity.

	Questions
	Answers

	What causes the strands to light up when they are plugged in?
	Electricity involves energy from moving electrons.

	What is a battery?
	A battery converts stored chemical energy to electrical energy.

	How can wires, bulb and battery be connected?
	One wire connected to the negative terminal, the bulb and the positive terminal.

	Why are copper wires covered with an insulator?
	Conductors allow electrons to flow and insulators do not.
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Exploring Concepts: (Slow the Flow)
Summary: Students will construct basic circuits using ornamental light strands.
Outline:
· Students learn how to strip wires

· Students observe the design of incandescent bulbs

Activity:  Students will experiment with a basic circuit using a strand of ornamental bulbs.  The teacher will demonstrate how to cut and strip the wire so that it can be connected to a power source (battery).  After the demonstration, students will be given a strand of lights which they will practice cutting and stripping.  The students will be given a AA battery which they can use with the stripped wire to make observations.  Finally, students will examine a light bulb using a magnifying glass to see the anatomy of the bulb and make a drawing of the bulb.
Instructing Concepts: (Slow the Flow)
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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Organizing Learning: (Slow the Flow)

Summary:  Students take the small bulb with wires attached on both ends and a battery and make the bulb light.

Outline:

· Students use the bulb, battery and wires to make a circuit
· Students observe the effects of adding bulbs to the circuit
Activity:  The instructor should not tell the students how to do the activity but rather just tell them what you want to see at the end – at least one shining bulb. Some students will begin by attaching both ends of the wire to the negative terminal, or both ends to the positive terminal.  Some students will solve the problem right away – the instructor should just hand them another bulb and challenge them to find a way to make both bulbs light. Ask students to make observations and try to find as many different ways as possible to hook up the bulbs and make them light.  Students should write down any observations and try to develop an explanation for what they see.

Understanding Learning: (Slow the Flow)
Summary: Students explain how an electrical circuit works.

Outline: 

· Formative Assessment of a Circuit
· Summative Assessment of a Circuit
Activity: Students will complete written and performance assessments of their understanding of circuits.

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

1) Do the students understand that the electrons move from the positive pole to the negative pole?

2) When given extra bulbs, do the students explore different ways to create the circuit?

3) Can students explain why the third bulbs in series will not produce bright light?

4) Can students create a circuit with one or more bulbs in parallel?

Summative Assessment: Students can complete the following writing prompt:
Explain how a circuit works and note the key parts of the circuit.

Students can complete the following performance assessment:  

The teacher will provide a circuit to the class.  Students will observe the circuit and draw a diagram of the circuit using the correct symbols.  The diagram should not the direction of electron flow.
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