Physical Science
Science

Module 
PS-6.9
Interactions of Matter and Energy
Lessons
A & B

Instructional Progression:
In the 4th grade students summarized the functions of the components of complete circuits (including wire, switch, battery, and light bulb) (4-5.6), and also illustrated the path of electric current in series and parallel circuits (4-5.7).  In Physical Science students will expand their concepts of series and parallel circuits by comparing them and their functions.

Taxonomy level of indicator:

2.7-B   Understand Conceptual Knowledge

Key Concepts:
Resistors wired in series

Resistors wired in parallel

Batteries made from cells wired in series

Batteries made from cells wired in parallel

Content Overview:
It is essential for students to recognize and understand

Series Circuits: 
· In a series circuit there is a single path for electrons.

· When another resistor is wired in series with the resistors in a circuit, the total resistance increases because all of the current must go through each resistor and encounters the resistance of each. 

· The current in the circuit decreases when additional resistors are added.

· When another light bulb is added to lights wired in series, the lights will dim. 

· The current will be the same in each resistor.

· When light bulbs are wired in series and one is removed or burns out all of the lights in the circuit go out.  When the light bulb is removed from the circuit, it opens the circuit and current cannot flow.

Parallel circuits:
· When resistors are wired in parallel, there is more than one path that the electrons can travel.  

· The voltage in each path is the same. 

· When another resistor is wired in parallel, then the total resistance is reduced. 

· The total current in the circuit will increase when another path is added. 

· If light bulbs are wired in parallel and one bulb burns out or is removed, the other bulbs keep burning because the circuit is still complete. 

Chemical cells in series and parallel: 
· Chemical cells can be wired in series to make a battery.

· Cells wired in series will increase the voltage of the battery.

· Chemical cells can be wired in parallel to make a battery.

· Cells wired in parallel do not change the voltage of the battery.

· Cells are wired in parallel to make the battery last longer.

· The cells are wired in series or parallel. 

Teaching Lesson A:

The Energy Ball – a Demo

Introduction to the Lesson:

This demonstration will demonstrate the requirements for a complete circuit and will compare series and parallel circuits.
Lesson time:

0.50 day
Materials Needed:

Energy Ball (purchased from Educational Wonderland or Educational Innovations).
Essential Question:

What are the requirements for a complete circuit and how do series and parallel circuits differ?
Procedure:
1. Demonstrate how, when touching the two metal electrodes on the energy ball, it lights up and makes distinctive sound.

2. Have two students complete the circuit, one touching one of the electrodes, the second holding the other electrode. No circuit.

3. Now have the students hold hands to complete the circuit. Note the light and sound

4. Have the students practice opening and closing the circuit.

5. Demonstrate a series circuit by adding students in a circle holding hands as they join the group.

6. Finally line up the students in different series and parallel circuits and practice opening and closing the circuits at various points.

Assessing the Lesson:

The response of the students as they participate in this activity will clearly allow the teacher to evaluate comprehension of the concept.

Additional Instructional Considerations:
This demonstration provides an excellent physical procedure for showing what the requirement for a complete circuit involves as well as the difference between series and parallel circuits.


The energy ball consists of two small metal electrodes. When the two electrodes are touched simultaneously, the ball flashes and makes a noise. It utilizes a field effect transistor so that even the slightest conduction between the two electrodes activates the light and sound. The Energy Ball is completely self-contained and requires no additional batteries or energy source.

Teaching the Lesson B:



Circus Circuit

Introduction to the Lesson:
A circuit is a path for electric energy to follow. Without a complete path, no energy will flow and bulbs will not light. Students will learn that both ends of a battery must be involved in a compete circuit.

Houses are wired in parallel so that other parts of the circuit will continue to work even if one appliance or light bulb fails. Houses have many circuits in them and these circuits are protected by fuses or circuit breakers. Too many appliances on one circuit will draw too much current, which in turn can melt insulation and in turn cause a fire. Fuses and circuit breakers are designed to open the circuit before overheating takes place.

Lesson time:

0.50 day

Materials Needed:  

Dry cells (size D) 

Bare uncoated copper wire 

Flashlight bulb

Flashlight bulb, bulbs and bulb holders from a set of miniature tree lights (cut the wires between the bulbs

 Procedure:


Part I

1. Using one battery, light as many bulbs as you can. Keep track of your trials through your sketches.

2. Using two batteries, light as many bulbs as you can. Again keep track of your various arrangements of materials.

3. Using three bulbs and two batteries, discover the arrangements that give different degrees of bulb brightness. Keep a record of your trials.

Assessing the Lesson:

Formative Assessment
Questions:

1. How did you make the most bulbs glow using only one battery? Compare your results with the class.

2. What set-up lit the most lights when you used two batteries? Compare results with the rest of the class.

3. How many different degrees of brightness did you obtain using three bulbs and two batteries? Compare results with the class.

4.  How many different ways can you connect bulbs and batteries and still have a working circuit?

Part II

1. Connect the materials as shown in the circuit diagrams. The bulbs are connected in series.
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2. Using the second diagram, unscrew one of the bulbs. What happened?

3. Now set up the materials as shown in the following diagram. The bulbs are connected in parallel.
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4. Unscrew one of the bulbs. What happened?

5. Build a circuit using two batteries and one bulb in which the batteries are connected in series. Sketch your circuits.

6. In your own words describe the differences between series and parallel circuits.

Part III
7. Connect the materials as shown in the circuit diagrams. The bulbs are connected in series.
[image: image3.png]



8. Using the second diagram, unscrew one of the bulbs. What happened?

9. Now set up the materials as shown in the following diagram. The bulbs are connected in parallel.

[image: image4.png]



10. Unscrew one of the bulbs. What happened?

11. Build a circuit using two batteries and one bulb in which the batteries are connected in series. Sketch your circuits.

12. In your own words describe the differences between series and parallel circuits.

Assessing the Lesson:
Formative Assessment
Questions are built into the activities as they is being done. Teacher observation is also critical to assess understanding at this point.

Additional Instructional Considerations:
Teacher Notes:

A circuit is a path for electric energy to follow. Without a complete path, no energy will flow and bulbs will not light. Students will learn that both ends of a battery must be involved in a compete circuit.


Houses are wired in parallel so that other parts of the circuit will continue to work even if one appliance or light bulb fail. Houses have many circuits in them and these circuits are protected by fuses or circuit breakers. Too many appliances on one circuit will draw too much current, which in turn can melt insulation and in turn cause a fire. Fuses and circuit breakers are designed to open the circuit before overheating takes place.


If you use miniature tree lights, all you do is cut the wires between lights on a string of tree lights. While there may seem to be lots of wire, each bulb has only one wire in and one wire out. You can use these wires and bulbs with the batteries. About one inch of insulation needs to be stripped off the end of each wire. Also, wide rubber bands stretched around the length of the battery serve as battery holders and will hold wires in place on the + and – ends.
Assessment 1
EOC Type Questions
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1.
Both light bulbs are lit in the circuit above. In order to turn off both lights, a switch must be placed in the circuit at the location marked


A. 1




C. 3


B. 2




D. 4

2.
20. The diagram below is a complete circuit.
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    What will occur when bulb B is unscrewed?


A. All bulbs will go out.


C. Only bulb C will continue to be lit.


B. Only bulb A will continue to be lit.
D. Bulbs A and C will continue to be lit.
3. When resistors are wired in parallel, which of the following statement is not true?
A.
There is more than one path that the electrons can travel.

B.
The voltage in each path is the same.

C.
If light bulbs are wired in parallel and one burns out, the other bulbs keep burning.

D.
The total current varies from one resistor to the other.
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Figure 7-1
4. In Figure 7-1, circuit ____________________ is wired in series.

5. In Figure 7-1, circuit ____________________ is wired in parallel.

6. In Figure 7-1, circuit ____________________ represents the way that homes are usually wired.

7. In Figure 7-1, circuit ____________________ is the type of circuit that causes an entire string of decorative lights to go out when one of the bulbs burns out.

8. Which best describes a circuit in series?

A. 
Different parts are on separate branches.

B.
Current values are different at various points in the circuit.

C.
Electrons may take several paths.

D. 
Electrons have only one path at all times.

9. Which statement is true about parallel circuits?

A. 
They contain separate branches through which current can flow.

B.
They are usually called open circuits.

C.
They provide one path through which current can flow.

D.
 They cease to function when one part of the circuit is disconnected.
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10. Which of the following is shown in this diagram?


A. alternating current


C. series circuit


B. short circuit



D. parallel circuit

Answers

1.
A

5.
B

9.
A
2.
A

6.
B

10.
D
3.
D

7.
A
4.
A

8.
D

SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Physical Science

	Recommended  Days of Instruction:  1
	(one day equals 90 min)

	Standard(s) addressed:  PS–6 The student will demonstrate an understanding of the nature, conservation, and transformation of energy.

	

	Energy Transformation

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS–6.9

Compare the functioning of simple series and parallel electrical circuits.


	SC Science Standards Support Guide https://www.ed.sc.gov/apps/cso/standards/supdocs_hs.cfm?
Adopted Physical Science Textbook (see appendix for correlations)
ETV Streamline SC: Electricity and Magnetism: Current Electricity

Current Electricity: Circuits, Conductors and Insulators 4:30

Series and Parallel 2:02

School for Champions
http://www.school-for-champions.com/science.htm
DCSMT Dearborn Public Schools

http://www.physicslessons.com
North Carolina State University

http://www.physics.ncsu.edu/pira/demosite.html
	Module 6-9 

Lesson A

Demo: Energy Ball  

Lesson B

Lab Activity: Circus Circuit 


	Assessment 1

EOC Type Questions

The objective of this indicator is to compare the functioning of parallel and series circuits, therefore, the primary focus of assessment should be to show similarities and differences between these circuits with regard to their structure and how these circuits function in different situations. In addition to compare, students should be able to:

Illustrate series and parallel circuits;

Classify circuits as series or parallel;

Summarize major points about series and parallel circuits; 

Infer the effects of changes in series and parallel circuits;

Recognize series and parallel 

circuits.


Standard : The student will demonstrate an understanding of the nature, conservation and transformation of energy.





Indicator: Compare the functioning of simple series electrical and parallel electrical circuits. 








Other Indicators Addressed: PS-1.1, 1.2, 1.9, 6.6, 6.8








