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

	4-5.7 Illustrate the path of electric current in series and parallel circuits.
	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 
http://etv.streamlinesc.org
Getting to Know Electricity
http://player.discoveryeducation.com/index.cfm?guidAssetId=B457EC25-AD81-4C8C-B153-0F10253EC2E9&blnFromSearch=1&productcode=US
Segment 7: Series and Parallel

The segment demonstrates a series and parallel circuit and describes similarities and differences.

-7:53 to 8:29
BBC

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

http://www.bbc.co.uk/schools/scienceclips/ages/10_11/changing_circuits.shtml
This website gives students the opportunity to investigate series and parallel circuits. An online quiz assesses basic concepts about 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 4-5.7

Teaching the Lesson 4-5.7A Electricity – “Series  Circuits”

Teaching the Lesson 4-5.7B Electricity –“Parallel Circuits”
	From the SC Science Standards Support Document:
The objective of this indicator is to illustrate the path of electric current in series and parallel circuits; therefore, the primary focus of assessment should be to give or use illustrations as examples of series and parallel circuits with models.  However, appropriate assessments should also require students to interpret a diagram of series and parallel circuits; compare examples of series and parallel circuits; compare series and parallel circuits; or recognize series and parallel circuits.


Fourth Grade

Science

Module 

4-5.7

 Electricity

Lessons A-B


From the South Carolina Science Support Documents:

Indicator 4-5.7: Illustrate the path of electric current in series and parallel circuits.

Taxonomy level: 

2.2-B Understand Conceptual Knowledge

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

of simple parallel and series circuits in high school Physical Science (PS-6.9).

It is essential for students to know the path of the electric current in electric circuits as follows:

Series circuit

· In a series circuit, electric current goes through each device in the circuit in one sequential, complete path from the source of the current.

· A diagram of a series circuit has one path for the electric current to flow through and has symbols for at least one battery, a wire, and one or more devices that change electrical energy to another form of energy for example light (light bulbs).

· If one light bulb in a series goes out, all the other light bulbs in the circuit go out too because the circuit is no longer complete.

Parallel circuit

· In a parallel circuit, however, the current branches into several loops and has more than one path through which the electric current flows.

· A diagram of a parallel circuit shows more than one path through which the electric current flows and has symbols for at least one battery and several wires in more than one loop, branch, or path. Each path contains at least one device (for example a light bulb) that changes electrical energy to another form of energy.

· If a light bulb goes out in one of the loops or paths of a parallel circuit, the lights in the other loops stay on because the electric current can flow in more than one path.

It is not essential for students to explain why the brightness of the bulbs gets dimmer as bulbs are added in a series circuit, or why the brightness stays about the same with several bulbs in a parallel circuit. Nor do they have to explain what happens when more batteries are added to series versus parallel circuits.

Assessment Guidelines:

The objective of this indicator is to illustrate the path of electric current in series and parallel circuits; therefore, the primary focus of assessment should be to give or use illustrations as examples of series and parallel circuits with models. However, appropriate assessments should

also require students to interpret a diagram of series and parallel circuits; compare examples of series and parallel circuits; compare series and parallel circuits; or recognize series and parallel circuits.

Teaching Indicator 4-5.7: Lesson A - Electricity – “Series Circuits”

Instructional considerations: 

Usually elementary school children experience a difficulty in distinguishing a series circuit from a parallel one. In a series circuit, current remains the same across each resistance, because there is only a single path for the flow of the entire charge. Hence, if one of the components in the electrical circuits doesn’t work properly then the electrical circuits will not work as the current flow is disrupted.
Read more: http://www.brighthub.com/education/k-12/articles/56958.aspx#ixzz162ZA45i3

Misconceptions: Students tend to think that current flows from a battery (or other source of electricity) to a light bulb (or other item that consumes electricity), but not from the light bulb to the battery; that current flows out of both terminals of a dry cell or both connections in an electrical outlet, and that current flows around a complete circuit, but it is used by objects like light bulbs so less current returns than leaves the source of the electricity.
Safety Notes(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 class)

extra bulbs
extra wire
extra batteries
wire strippers
switches
Materials Needed: (per group)

1 circuit base

2 D-cells (alkaline)

1 cell holder

2 light bulbs in holders*
2 long wires* (20 gauge, 30 cm long with 1 cm stripped off both ends)

4 short wire* (20 gauge, 15 cm long with 1 cm stripped off both ends)

Switch

chart paper

student notebooks

*Wires should be cut ahead of time.  Make sure all the ends are stripped of insulation.  If any ends are broken off, strip about 1 cm of insulation from the end that is broken off, using the wire strippers.  Put a bulb in each holder, ready for students to use.  The bulbs and holders will last longer if they are not constantly taken apart and put back together.

Focus Question:

What is the path of electricity in a series circuit?

Engage:

1. Review the students’ understanding of circuits so far.  Draw a schematic of a circuit that includes a bulb, a battery, and a switch in a series.

2. Tell the students they are going to work on lighting 2 bulbs and ask the focus question.  

Explore:

1. Divide students into groups of 2-4.

2. Ask the students to draw a schematic diagram of a circuit they think will light two bulbs. Give the students time to do this.  

3. Distribute the materials needed to complete the circuit, and have the students build it.  (The only circuit students can set up easily with three wires in a series circuit.  The light bulbs will be dim.)

4. When the students report that they got two bulbs glowing, but very dimly, tell them:  When two bulbs are connected in one big circuit so that the electric current has to go through all the components one at a time that is a series circuit.

5. Ask:  Why do you think the lamps are dim in a series circuit?  Tell them:  Take 3 minutes to have a group discussion to come up with a possible explanation for why the lights are dim.

6. Have the students share their ideas.  They may suggest:  The battery is weak.  Light bulbs have to share the electricity.  Two bulbs slow down the electricity more than one.  (You may want to record their suggestions on chart paper.)

7. Tell the students that these 2 lights in a series are a problem.  They are too dim to be of any use.  Then ask can you make the two light bulbs bright in your series circuit?

8. The students will discover that when 2 D-cells are used in series the result is either two bright lights or NO light at all.  When this happens, ask the students to compare circuits to see if they can figure out the reason for this.  They should conclude that the orientation of the D-cells is the determining factor.  If both cells are pointing in the same direction, the bulbs produce bright light. If the D-cells are pointing in opposite directions, the bulbs will not light.  Important things for the student to note include:  

If the D-cells are pointing in opposite directions, the bulb does not light.

If the D-cells are pointing in the same direction, the bulbs shine more brightly than with only one battery.

9. Electricity from D-cells flows only in one direction.  If cells are pointing in opposite directions, the electricity from one cell “runs into” electricity from the other cell, and the flow stops.

10.  Have students draw a schematic diagram of the circuit that they used to successfully light two bulbs brightly.  They should label their diagrams “series circuit” and show the path of the current in the circuit.

Explain: 

In a series circuit, electricity has only one path on which to travel. In the example to the right, two bulbs are powered by a battery in a series circuit design. Electricity flows from the battery to each bulb, one at a time, in the order they are wired to the circuit. In this case, because the electricity can only flow in one path, if one of the bulbs blew out, the other bulb would not be able to light up because the flow of electric current would have been interrupted. In the same way, if one bulb was unscrewed, the current flow to both bulbs would be interrupted.
Extend:

After you have constructed both a series and parallel bulb circuit, make some predictions on the following as a group:

1. Do you think holiday lights are an example of parallel or series bulbs in a circuit? Explain why:

2. Do you think the bulbs in the parallel circuit or the series circuit will burn brighter? Explain why:

3. If you remove a bulb in your parallel circuit, with the other bulb(s) still light? Explain why:

4. If you remove a bulb in your series circuit, with the other bulb(s) still light? Explain why:

Test and Results Now test your predictions for questions 2, 3 and 4 above. Then respond to the questions below:

1. Were your predictions about the brightness of the bulbs accurate? If not, what happened that was different from what your group expected?

2. Were your predications about what happened if a bulb was removed from the parallel and serial circuits accurate? If not, what happened that was different from what your group expected?

Teaching Indicator 4-5.7: Lesson B - Electricity – “Parallel Circuits”

Instructional considerations: 

In a parallel circuit the voltage remains the same and there is branching of current. Hence even if a component fails it won’t affect the functioning of other components as there is alternative path for current to flow.
Read more: http://www.brighthub.com/education/k-12/articles/56958.aspx#ixzz162aqHmp8
Misconceptions:

When drawing a schematic diagram the students will usually use rounded corners.  Remind them to use square corners to keep the diagram neat.  Students tend to think that current flows from a battery (or other source of electricity) to a light bulb (or other item that consumes electricity), but not from the light bulb to the battery; that current flows out of both terminals of a dry cell or both connections in an electrical outlet, and that current flows around a complete circuit, but it is used by objects like light bulbs so less current returns than leaves the source of the electricity.

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

Materials Needed: (per group)

1 circuit base
1 D-cell (alkaline)
1 cell holder

2 lightbulbs in holders

2 long wires (20 gauge, 30 cm long with 1 cm stripped off both ends)

4 short wire (20 gauge, 15 cm long with 1 cm stripped off both ends)

switches 
student notebooks

Focus Question:

What is the path of electricity in a parallel circuit?

Engage:

Review the students’ understanding about two bulbs in series from Module 4-5.7 Lesson Plan A:

· A circuit with only one pathway for current flow is a series circuit.

· Components in a series circuit “share” the electric energy.

· Cells in series must be oriented in the same direction.

Explore:

1. Divide students into groups of 2-4.

2. Tell them:  Last time you were able to light two bulbs with one battery, but the bulbs were so dim you could hardly see them.  You put two cells in the series circuit, and that fixed the dim light problem.  But now here’s another challenge:  Can you light two bulbs brightly with just one battery? Talk it over with your group, and when you have an idea, you may get your materials you need to test it.  Encourage the students to assemble, take apart, and reassemble the circuits as many ways they can think of.  When students find a way to light both bulbs brightly, have them draw a schematic of the circuit and show the path of electricity in the circuit.

3.  Have a few students draw diagrams on the board.  Acknowledge the circuits students have drawn on the board.  Use one drawing to trace the path taken by the electricity from the cell and trace the path from the cell to and from bulb 2.  

4. Tell the students:  The current leaving the cell has TWO pathways it can follow.  Each bulb has its own pathway to the cell.  Whenever a circuit splits and goes to two or more components that is a parallel circuit, the bulbs are said to be parallel.

5. Trace one or two other parallel circuits to show that the pathway always splits and goes to both bulbs.  Then it comes back together to return to the battery.

Explain: 
 In a parallel circuit, electricity has more than one path on which to travel. In the example to the right, two bulbs are powered by a battery in a parallel circuit design. In this case, because the electricity can flow in more than one path, if one of the bulbs blew out, the other bulb would still be able to light up because the flow of electricity to the broken bulb would not stop the flow of electricity to the good bulb. In the same way, if one bulb were unscrewed, it would not prevent the other bulb from lighting up.

Extend:

After you have constructed both a series and parallel bulb circuit, make some predictions on the following as a group:

1. Do you think holiday lights are an example of parallel or series bulbs in a circuit? Explain why:

2. Do you think the bulbs in the parallel circuit or the series circuit will burn brighter? Explain why:

3. If you remove a bulb in your parallel circuit, with the other bulb(s) still light? Explain why:

4. If you remove a bulb in your series circuit, with the other bulb(s) still light? Explain why:

Test and Results Now test your predictions for questions 2, 3 and 4 above. Then respond to the questions

below:

1. Were your predictions about the brightness of the bulbs accurate? If not, what happened that was different from what your group expected?

2. Were your predications about what happened if a bulb was removed from the parallel and serial circuits accurate? If not, what happened that was different from what your group expected?

Write a paragraph describing how replacing one light on a holiday string of bulbs with a "blinking" light would cause all the lights in the string to also blink? Is this an example of a parallel or series circuit? Why?
Standard 4-5:  The student will demonstrate an understanding of the properties of light and electricity.





Indicator 4-5.7:  Illustrate the path of electric current in series and parallel circuits.
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