
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area
	Sixth Grade Science

	Recommended  Days of Instruction:  2
	(one day equals 55 min)

	Standard(s) addressed:  6-5

	The student will demonstrate an understanding of the law of conservation of energy and the properties of energy and work. (Physical Science)

	Energy Transformations in Electrical Circuits

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	6-5.4 Illustrate energy transformations (including the production of light, sound, heat, and mechanical motion) in electrical circuits.


	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 
http://etv.streamlinesc.org
Getting to Know Energy

http://player.discoveryeducation.com/index.cfm?guidAssetId=B457EC25-AD81-4C8C-B153-0F10253EC2E9&blnFromSearch=1&productcode=US
Segment 4: Forms of Energy

Examples of different types of energy and examples and explanations of types of energy,

including, heat, solar, chemical, electrical, and mechanical energy. 

Segment 5: Potential and Kinetic Energy

Good examples of energy transformations and a through description of potential and kinetic energy. 
	See Module 6-5.4

	From the SC Science Standards Support Document
The objective of this indicator is to illustrate energy transformations in electric circuits; therefore, the primary focus of assessment should be to give illustrations or use illustrations to show the concept of energy transformations (including the production of light, sound, heat, and mechanical motion) in electric circuits.  


	Module 6-5.4 Continued

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines


	


Sixth Grade
Science Module 

6-5.4
Conservation of Energy
Lesson A
[image: image7.png]



From the South Carolina Science Support Document:
Indicator 6-5.4:  Indicate energy transformations (including the production of light, sound, heat and mechanical motion) in electrical circuits.

Taxonomy level of indicator:

Understand Conceptual Knowledge (2.2-B)

Previous/Future Knowledge:

In 4th grade, students explained how electricity could be transformed into other forms of energy (including light, heat, and sound) (4-5.5).  They also summarized the functions of the components of complete circuits (including wire, switch, battery, and light bulb) (4-5.6) and illustrated the path of electric currents in series and parallel circuits (4-5.7).  Students have not been introduced to the term “mechanical motion” in previous grade levels.  Students will further develop the concept of energy transformations in high school Physical Science (PS-6.1).

It is essential for students to know that electrical energy can be transformed to light, sound, heat, and mechanical motion in an electric circuit. 

· An electric circuit contains a source of electrical energy, a conductor of the electrical energy (wire) connected to the energy source, and a device that uses and transforms the electrical energy.  
· All these components must be connected in a complete, unbroken path in order for energy transformations to occur.   
The electrical energy in circuits may come from many sources including:

· The electrical energy in a battery comes from stored chemical energy.

· The electrical energy in a solar cell comes from light energy from the sun.
· The electrical energy in outlets may come from chemical energy (burning fuels) which powers a generator in a power plant. 

Electrical energy can be transformed to other forms of energy in a circuit. 
Light  


· Electrical energy can be transformed into light energy in an electric circuit if a light bulb is added to the circuit.  

· The transformation in this case might be that chemical energy in a battery is transformed into electrical energy in the circuit which is transformed into light and heat energy in the light bulb.

Sound  


· Electrical energy can be transformed into sound energy in an electric circuit if a bell, buzzer, radio, or TV is added to the circuit.  

· The transformation in this case might be that chemical energy in a battery is transformed into electrical energy in the circuit which is transformed into sound energy by the buzzer.

Heat 


· Electrical energy can be transformed into heat energy in an electric circuit if a toaster, stove, or heater is added to the circuit. 

· The transformation in this case might be that chemical energy from the fuel at the power plant is transformed into heat energy which is transformed into mechanical energy to turn a generator. 

· The generator transforms the mechanical energy into electrical energy. 

· Then the electrical energy in the circuit is transformed into heat energy in the heater.

Mechanical motion 


· Electrical energy can be transformed into the energy of mechanical motion if a fan or motor is added to the circuit.  

· Transformation in this case might be that chemical energy in a battery is transformed into electrical energy in the circuit which is transformed into the energy of mechanical motion by the fan or motor.

A generator in a circuit can change mechanical motion into electrical energy.  The transformation in this case might be that chemical energy from the fuel at a power plant is transformed into heat energy which is transformed into mechanical energy to turn a generator. The generator transforms the mechanical energy into electrical energy.  This is the source of energy in electric outlets.

It is not essential for students to know the mechanisms of energy transformation, only that energy transformations do occur.  Students do not need to compare series and parallel circuits, know how to calculate power, or use Ohm’s Law.

Assessment Guidelines:
The objective of this indicator is to illustrate energy transformations in electric circuits; therefore, the primary focus of assessment should be to give illustrations or use illustrations to show the concept of energy transformations (including the production of light, sound, heat and mechanical motion) in electric circuits. However, appropriate assessments should also require students to recall that energy transformations can only occur when an electrical circuit is complete; recognize devices used to transfer electrical energy to another form of energy in an electrical circuit; or infer the type of energy transformations that would occur with specific devices.
Teaching Indicator 6-5.4: Lesson A - Energy Transformations in Electrical Circuits – “Transforming Electrical Energy”
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Magnets and Motors provides an opportunity for conceptual development of the concepts of this standard. 
The Law of Conservation of Energy states that energy is neither created nor destroyed, instead it is transformed or changed into another form.  A lamp produces light energy from electrical energy when plugged into an electrical outlet. The sunlight received by a plant produces food and growth of plant tissues through the process of photosynthesis.  In this lesson students will explore these transformations by making a simple closed circuit to which they will add a light bulb, a motor, and a buzzer to produce light energy, mechanical energy, and sound energy.  At the end of the investigation, students should be able to draw each circuit and label the energy transformations in the circuit.
Preparation for the Lesson:
· Obtain pictures or actual appliances that transform electrical energy
· Obtain the materials needed for the investigation
Misconceptions:

Commonly as students see energy changing 'form' they usually explain it as energy being “used up”.  This is because we tend to say/teach that plants “use” the sun’s energy to make food through photosynthesis. 
Safety Notes:

Remind students that they are working with electricity and that they need to remember safety procedures.

Lesson time:

1 Day (1 day equals 55 minutes)
Materials Needed: 
· 1 D size battery
· 1 battery holder with posts

· 2 light bulb holders

· 1 short bolt to be the switch

· 3 wires stripped of plastic coating on each end

· 1 motor

· 1 buzzer

· 1 light bulb

· 1 straw cut in half with small hole in center

· Pictures of various appliances that transform electrical energy

· Copy of Electric Circuits lab (1 per student), attached
Focus Question:

How can we illustrate the transformation of electrical energy into light, sound, heat, and mechanical motion?

Engage:
1. Remind students that in 6-5.1 they examined energy sources and their properties.  (solar, electrical, chemical, etc.)

2. Show them a simple electric circuit –battery, bulb, wire—and ask them to describe the energy transformation that is occurring in this set up. (chemical energy of battery is transformed into light energy of bulb)

3. Ask them to draw and label a diagram illustrating this energy transformation in their notebooks.

4. Tell students that in this lesson you will explore some of the ways that energy is transferred through electrical circuits.

Explore:
1. Tell students that in this lesson they will work as partners to build electric circuits with a light bulb, a motor, and a buzzer.  

2. Pass out the Energy Transformation in Electrical Circuits Lab sheet to each student.

3. Have each group use the equipment to build the simple closed circuit and draw the circuit, labeling its parts.

4. Ask the students to trace the energy transformations starting with the energy source. For students who need help, model this by completing a drawing on the board.  Over the energy source/battery place a “C”: to represent chemical energy.  Place an “E: for electricity over the electrical wires.  Place an “L” for light energy over the light bulb.  The energy transformations would be C to E to L for the light bulb to light. The order of the transformations for the complete closed circuit would be C to E to L to E back to C (the energy source).

5. Pass out the motor and have students remove the light bulb holder and light bulb and add the motor to the circuit.  Next draw and label the circuit with the motor and trace the energy transformations.
6. Continue the same procedure with the buzzer.

Explain:
1. Ask volunteers to share their diagrams by drawing and labeling the different circuits with the various devices on the board.  Ask other volunteers to label the energy transformations for each circuit.  Ask another group of volunteers to explain the energy transformations in each circuit.  See support document for information as needed.

2. Provide students with pictures of various electrical appliances ( TV or CD player--sound, toaster or hot plate--heat, fan—mechanical , light, lamp—light) and have them identify the energy transformations that occur in each of these items and illustrate this transformation for each appliance.
3. Share whole group.  TV or CD player produces sound from electrical energy—Electrical to Sound, etc.

4. Share the following sources of electrical energy with the students and ask them to draw or list examples of each kind of transformation in their science notebook.  (See solar panel on house below and support document)
Battery—stored chemical energy

Chemical (Fuels) in power plant

Solar Cells
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Extend:
1. Complete Part Four:  Challenge of the Electric Circuits lab.  

2. Challenge students to take the straw and using what they know about electrical circuits to make a fan.  (Students should set up an electrical circuit with the motor and the straw attached as the propeller.)

3. Have students draw and label the electrical circuit with the fan.

4. Have the students trace the energy transformations starting with the energy source.

5. Display the diagram on page 9 and ask students to trace the flow of electricity.

6. Talk about where their electricity comes from.

7. From Anderson District 5 Curriculum:  Have students list all the ways that their lives would be different if there were no electromagnets.

Energy Transformation in Electrical Circuits Lab
Name _____________________          Date ______________________ 

Equipment in Tray: 1 battery, 3 wires, 2 bulb holders, 1 screw, 1 light bulb, 1 battery holder, and 2 metal strips.

Part One:    Using the equipment in the tray design an electric circuit with 
a switch  so the light bulb can be turned off and on.

1. Draw the electric circuit with the switch.  Label all parts of the circuit below.

2. Trace the energy transformations starting with the battery.

      ___________________________________________________________
___________________________________________________________

Part Two:  Repeat part one but replace the light bulb/holder with a motor.

1. Draw the electric circuit with the motor below.  Label all parts.

2. Trace all the energy transformations starting with the battery.
_________________________________________________________

Part Three: Repeat part one but replace the light bulb/holder with a buzzer.

1. Draw the electric circuit with the buzzer below.  Label all parts.

2. Trace all the energy transformations starting with the battery.

_________________________________________________________

Part Four:  Challenge:  1) Make a fan.   2)  Draw and label the fan’s parts.  3)  Trace energy transformations





          

     




CD Player



Toaster

       Hot Plate
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Lamp
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Standard 6-5: The student will demonstrate an understanding of the law of conservation of energy and the properties of energy and work. (Physical Science)





Indicator 6-5.4: Illustrate energy transformations (including the production of light, sound, heat, and mechanical motion) in electrical circuits.
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