SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Fourth Grade Science

	Recommended  Days of instruction: 2
	(one day equals 45 min)

	Standard(s) addressed:  4-5

	The student will demonstrate an understanding of the properties of light and electricity.

	Light & Electricity

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	4-5.6 Summarize the function of the components of complete circuits (including wire, switch, battery, and light bulb).


	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 
http://etv.streamlinesc.org
Junior Electrician: Current Electricity
http://player.discoveryeducation.com/index.cfm?guidAssetId=19AA73A3-77C0-4978-88E5-74247B1F8D37&blnFromSearch=1&productcode=US
Segment 4: Circuits

Shows an example a circuit and also describes conductors and insulators. 6:08 to 8:03

BBC

http://www.bbc.co.uk/schools/podsmission/electricity/
This site includes and interactive circuit builder game and background information about

circuits.

BBC

http://www.bbc.co.uk/schools/revisewise/science/physical/11_act.shtml
This site includes an interactive activity that examines properties of circuits, a fact sheet that

includes basic concepts about circuits, and a quiz to assess student understanding.

The Blobz Guide to Electric Circuits

http://www.andythelwell.com/blobz/
The Blobz Guide to Electric Circuits is an interactive learning tool to explore electric circuits, conductors and insulators and parallel and series circuits


	See Module 4-5.6

Teaching the Lesson 4-5.6A  Electricity –“Electrical Circuits”

Teaching the Lesson 4-5.6B  Electricity

“Drawing Electrical Circuits”
	From the SC Science Support

Document:

The objective of this indicator is to summarize the function of the components of a complete electrical circuit; therefore, the primary focus of assessment should be to generalize major points about characteristics and functions of the circuit components.  

However, appropriate assessments should also require students to interpret a diagram of a circuit with the symbols of the components; compare components of the circuit; recognize components of the circuit and their symbols and what they do in the circuit; or infer what would happen if various components were missing or if the switch were open or closed in the circuit.
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From the South Carolina Science Support Documents:

Indicator 4-5.6: Summarize the function of the components of complete circuits (including wire, switch, battery, and light bulb).

Taxonomy level: 

2.4-B Understand Conceptual Knowledge

Previous/Future knowledge: Students have not been introduced to the concept of electricity and circuits in previous grades. They will further develop the concepts circuits as they study electric motors, generators and electromagnets in 6th grade (6-5.3) and circuit diagrams in high

school Physical Science (PS-6.8).

It is essential for students to know the components of a complete circuit (a closed path through which electricity flows) and their symbols including the wire, switch, battery, and light bulb (see also 4-5.7). The components of complete circuits with their symbols in parentheses are listed below with their functions:

· The wire (
[image: image1] ) conducts the electric current (the flow of electricity)

· The switch (
[image: image2] ) completes the circuit and allows current to flow if closed and stops the current if open

· The battery (
[image: image3] ) pushes the electric current around the circuit.

· The light bulb (
[image: image4]) is the object in the circuit that changes electrical energy to light energy.

It is not essential for students to know how these components function or what would happen if more components were added to the circuit.

Assessment Guidelines:

The objective of this indicator is to summarize the function of the components of a complete electrical circuit; therefore, the primary focus of assessment should be to generalize major points about characteristics and functions of the circuit components. However, appropriate assessments

should also require students to interpret a diagram of a circuit with the symbols of the components; compare components of the circuit; recognize components of the circuit and their symbols and what they do in the circuit; or infer what would happen if various components were missing or if the switch were open or closed in the circuit.

Teaching Indicator 4-5.6: Lesson A - Electricity – “Electrical Circuits”
Instructional considerations: 

Electricity is a difficult concept for students to come to terms with. The invisible nature of what is happening makes it an abstract topic. What is required is that the student develops a mental model which can be used to make predictions about the outcomes of examples of electrical circuits. This approach is much more beneficial than the ability to recall and state received wisdom without internalizing the concept. (Teaching electric current and electrical potential; Kevin Carlton, Canterbury Christ Church University College, North Holmes Road, Canterbury, Kent CT1 1QU, UK)  http://iopscience.iop.org/0031-9120/34/6/401/pdf/pe9601.pdf
Misconceptions: 

Many elementary students are not aware of the bipolarity of batteries and light bulbs; do not recognize the need for a complete circuit to make a bulb light; and do not succeed in making a lamp light when given a battery and a number of connecting wires.  However, many high-school and university students also fail at this task.  This suggests that they also do not understand or cannot apply the concept of a complete circuit.  Teaching sequences that take account of students' ideas can help middle-school students make progress in this area.  Students of all ages have difficulty reasoning that all parts of a circuit are interrelated and influence each other. Instead, they think of circuits in terms of electric current traveling around the circuit meeting each component in turn. They think of a change in the circuit affecting only those components that come after the change. This "sequential" reasoning underlies many problems that students have in understanding electric circuits and is highly resistant to change. 

Safety Note(s):
Assure the student that D-cells are a very safe source of electricity for us to work with, but the electric energy in wall sockets is not. Wall sockets have dangerous levels of electric energy.   We will not put anything into wall sockets at any time.

Lesson time:  
1 day (1 day equals 45 minutes)
Materials Needed: (per group)

· 2 D-cell batteries
· 2 lightbulbs (flashlight bulbs)
· 4 short wires (20 gauge, 15 cm, stripped on both ends)
· Switch
· Optional materials/resources for each group:  2 bulb holders, 1 cell holder, and 1 circuit base
Focus Question:

What components are needed to make a complete circuit?

Engage:

1. Hold up a D-cell.  Tell the students:  This is a D-cell, but most people call it a battery.  It is a source of electric energy.  Source means a place to go where something is available or where something comes from. Assure the student that D-cells are a very safe source of electricity for us to work with, but the electric energy in wall sockets is not. Wall sockets have dangerous levels of electric energy.   We will not put anything into wall sockets at any time. 

2. Hold up the bulb.  Tell the students:  This is the light bulb we will use.  It is the kind of light bulb you might find in a flashlight.

3. Hold up the switch.  Show the students how it connects into the circuit and how it works to open and close the circuit.

4. Ask:  Can you use a battery to turn on the light bulb?

Explore:

1. Divide students into groups of 2-4. 

2. Distribute the materials to each group or set up a materials station and assign students to get the materials needed.  (Walk around the room as the students try to find a way to light the bulb.  It may take several minutes before each pair successfully lights the bulb.  Resist the temptation to show the students what to do.

3. When each pair has successfully lit the bulb, ask the students to draw a picture and share their method for lighting the bulb by asking these questions:  Where did you connect the wires to the battery?  Where did you connect the wire to the lightbulb?  What happens when you touch the wire to the glass part of the bulb?

4. Tell the students:  Anything that uses electricity to do something is an electricity receiver.  The light bulb produces light when it receives electricity as it flows through the whole circuit.   

5. Using one of the student drawings , trace the path taken by the electricity from one end of the battery to the tip of the bulb, through the bulb, and from the silvery side of the bulb back to the other end of the battery, and finally through the cell back to the starting point.

6. Ask the students: What general shape am I tracing?  (circle)

7. Tell the students:  The pathway through which the electricity flows from the D-cell to the light and back to the cell is a circuit.  “Circuit” sounds like “circle” and has a similar meaning. The circuit must form a complete circle from one end of the D-cell back to the other end of the D-cell for the electricity to flow.  We call the individual items in the circuit components.

8. Point out that the current flows from the negative end of the battery (the flat end), through the circuit, and to the positive end (the end with the bump).

9. Present a new challenge to the students:  “Can you light a light bulb with just one wire and a battery?”  As the students succeed, have them draw a picture of their circuit in their science notebooks or lab journal and include arrows showing how they think the electricity flows through the circuit.

Explain:

· The D-cell is the source of electricity. 

· A battery refers to more than one cell, but most people use the words battery and D-cell interchangeably.

· An electricity source provides the energy to light the bulb.

· An electricity receiver is a component that uses the electricity from the source to make something happen.

· A circuit is a pathway for the flow of electricity.

· The filament of a bulb is the part that gets hot and produces light.

· D-cells, bulbs, and wires are circuit components.

· A switch is used to open and close a circuit.
Extend:

Introduce the bulb holders, cell holders, switches and circuit bases.  Let the students figure out how to use the materials to build a lightbulb circuit in which they don’t have to hold all of the pieces together.  After students have studied and discussed their bulb circuits, discuss these questions:  You can’t see electricity.  How do you know when it is flowing in a bulb circuit?  (Something happens, the light shines)  How many wires connect to the battery, and where do they connect, to make a complete circuit? (One wire anywhere on the top, another wire anywhere on the bottom)  How did you get the bulb to light with only one wire? (Let the students share their solutions.)

Teaching Indicator 4-5.6: Lesson B - Electricity – “Drawing A Simple Circuit”

Instructional considerations:

When drawing a schematic diagram the students will usually use rounded corners.  Remind them to use square corners to keep the diagram neat.

Misconceptions:

Many elementary students are not aware of the bipolarity of batteries and light bulbs; do not recognize the need for a complete circuit to make a bulb light; and do not succeed in making a lamp light when given a battery and a number of connecting wires.  However, many high-school and university students also fail at this task.  This suggests that they also do not understand or cannot apply the concept of a complete circuit.  Teaching sequences that take account of students' ideas can help middle-school students make progress in this area.  Students of all ages have difficulty reasoning that all parts of a circuit are interrelated and influence each other. Instead, they think of circuits in terms of electric current traveling around the circuit meeting each component in turn. They think of a change in the circuit affecting only those components that come after the change. This "sequential" reasoning underlies many problems that students have in understanding electric circuits and is highly resistant to change. 

Lesson time:  1 day

Materials Needed: (per group)

· students’ drawings from Module 4-5.6 Lesson Plan A
· chart paper (or construction paper)
Focus Question: 
How do you illustrate a simple circuit using the appropriate symbols?

Engage: Review the work with light bulbs, batteries, and circuits and associated concepts presented in Module 4-5.6 Lesson A and ask the students to get out their drawings from yesterday.

Explore:

1. Introduce schematic drawings by telling students:  When electricians        
         and electrical engineers record their circuits, they use drawings called  

         schematic drawings. They use symbols that are easy to draw for the 
         components (bulbs, wires, and batteries).  This is the symbol for a 
         bulb is 
[image: image5]  You can see that it looks like a filament inside a bulb. 
2. The symbol for a battery is 


(
[image: image6] )
3. The symbol for wire is                   


(
[image: image7] )
4. The symbol for switch is   


(
[image: image8] )       
5. Point out that schematics are always drawn with square corners to  

         keep them neat. 
6. Model a schematic drawing for the students.
Explain: The components of complete circuits with their symbols in parentheses are listed below with their functions:

· The wire (
[image: image9] ) conducts the electric current (the flow of electricity)

· The switch (
[image: image10] ) completes the circuit and allows current to flow if closed and stops the current if open

· The battery (
[image: image11] ) pushes the electric current around the circuit.

· The light bulb (
[image: image12]) is the object in the circuit that changes electrical energy to light energy.

Extend:

Demonstration of the fact that electricity flows through a simple circuit: 

Materials

pocket compass

galvanized (iron) nail

bell wire

lemon

piece of copper wire or a copper nail or a penny

Method
1) Wind the wire approximately twenty times around the body of the compass.

2) Strip the plastic off the last 1 cm of each end of the wire.

3) Connect one of the ends of the wire to the galvanized nail and the other end to the copper element (whichever copper element you choose).

4) Roll the lemon on the table while pushing down on it to break up some of its insides.

5) Making sure that the two different types of metals don’t touch each other, push them through the lemon skin.

6) Watch to see if the compass needle moves.

Ask students, why does the needle of the compass move?  (The lemon is like a battery.)
Standard 4-5: The student will demonstrate an understanding of the properties of light and electricity.





Indicator 4-5.6: Summarize the function of the components of complete circuits (including wire, switch, battery, and light bulb).








November 2010                    Science S3 Fourth Grade Module 4-5.6
6
November 2010                    Science S3 Fourth Grade Module 4-5.6
1

[image: image14.png]—



[image: image15.png]


[image: image16.png]


