
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING 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 Sources and Properties

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	6-5.2 Explain how energy can be transformed from one form to another (including the two types of mechanical energy, potential and kinetic, as well as chemical and electrical energy) in accordance with the law of conservation of energy.


	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=FD5D90B6-3C2F-4651-A32E-495045ECC2BA&blnFromSearch=1&productcode=US
Energy is all around you. Learn about the many different types of energy and how energy can change form. Discover that energy never goes away, that it can only be transferred from one form into another.
Heat, Temperature, Energy
http://player.discoveryeducation.com/index.cfm?guidAssetId=7A294F04-B8E3-4ACF-8FD4-56DDE7AD62B2&blnFromSearch=1&productcode=US
After viewing this program, students will understand that heat is a form of energy. They will also understand that substances contain thermal energy and that there is a molecular basis for such energy. They will also be made aware of the differences between heat and temperature. There are three basic ways that heat is transferred: Conduction, radiation and convection. The importance of insulators in terms of energy conservation is also explored.

National Energy Education Development Project

http://www.eia.doe.gov/kids/energyfacts/science/formsofenergy.html
This site contains information about forms of energy, conservation of energy, and energy efficiency.

	See Module 6-5.2

	From the SC Science Standards Support Document
The objective of this indicator is to explain how energy can be transformed from one form to another in accordance to the law of conservation of energy; therefore, the primary focus of assessment should be to construct a cause-and-effect model of how energy transformations follow the Law of Conservation of Energy.  
However, appropriate assessments should require students to; interpret diagrams or illustrations related to energy transformations; or summarize energy transformations and how the Law of Conservation of Energy applies.


	Module 6-5.2 Continued

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	6-5.2 Explain how energy can be transformed from one form to another (including the two types of mechanical energy, potential and kinetic, as well as chemical and electrical energy) in accordance with the law of conservation of energy.


	Thinkquest

http://library.thinkquest.org/20331/
The website discusses different types of energy, potential and kinetic energy and conservation of

energy. The energy crisis is described as well as alternative sources of energy.


	
	


Sixth Grade
Science Module 

6-5.2
Conservation of Energy
Lessons A-B

From the South Carolina Science Support Document:

Indicator 6-5.2:  Explain how energy can be transformed from one form to another (including the two types of mechanical energy, potential and kinetic as well as chemical and electrical energy) in accordance with the law of conservation of energy.

Taxonomy level of indicator:
Understand Conceptual Knowledge (2.7-B)   
Previous/Future Knowledge:

In 4th grade (4-5.5), students explained how electricity could be transformed into other forms of energy (including light, heat, and sound).  Students will further develop these concepts in high school Physical Science (PS-6.1).

It is essential for students to know that the Law of Conservation of Energy states that energy cannot be created or destroyed.  It may be transformed from one form into another, but the total amount of energy never changes.  Energy can be changed from one form to another as follows:

Mechanical energy transformations 

The mechanical energy that an object has may be kinetic energy or potential energy or some combination of the two.  Energy transformations can occur between the two types of mechanical energy. 

Examples of potential (  kinetic mechanical transformations might include:

· When water is behind a dam, it has potential energy. The potential energy of the water changes to kinetic energy in the movement of the water as it flows over the dam. 

· When a rubber band is stretched, kinetic energy is transformed into potential energy.

· When a stretched rubber band is released its potential energy is transformed into kinetic energy as the rubber band moves. 

· When a book is lifted to a shelf, kinetic energy is transformed into potential energy.  

· If the book falls off the shelf the potential energy is transformed to kinetic energy.
It is essential for students to understand situations when potential energy is greater and when kinetic energy is greater. 

Mechanical energy transformations may involve other kinds of energy.  Examples might include:

· When the book in the example above hits the floor the kinetic energy is transformed into other forms of energy such as sound and heat. 

· The water that runs over the dam might be used to power an electric generator and thus the mechanical energy associated with the water can be transformed into electrical energy.  

· The water was behind the dam because the energy from the sun evaporated water and deposited it at a higher elevation so that it could flow down hill thus solar energy was transformed to potential mechanical energy.  

Transformations may occur between any of the various types of energy but the energy itself is always around in some form.  It is never lost.  Examples might include:

· Green plants transform the Sun’s energy into food which is a form of stored chemical energy.

· Animals use chemical energy from food to move. The chemical energy in the food is transformed to mechanical energy.

· Carbon-based fuels are all derived from of the bodies of plants and/or animals. When carbon-based fuels (wood, natural gas, petroleum, or coal) are burned, the chemical energy which is transformed to heat energy. 

· The heat energy from fuels can be transformed to electrical energy at a power plant.  

· In an electric circuit the electrical energy can be transformed into many different types of energy such as mechanical, sound, light, and heat. (See Indicator 6-5.4)  

· All of the energy from the electric circuit eventually changes to another form, much of it heat energy.  The energy from all of these transformations still exists. The total amount of energy is conserved.
It is not essential for students to know the formulas for potential energy and kinetic energy.  Students do not need to know the chemical equation for photosynthesis.

Assessment Guidelines:
The objective of this indicator is to explain how energy can be transformed from one form to another in accordance to the law of conservation of energy; therefore, the primary focus of assessment should be to construct a cause-and-effect model of how energy transformations follow the Law of Conservation of Energy.  However, appropriate assessments should require students to:  interpret diagrams or illustrations related to energy transformations; or summarize energy transformations and how the Law of Conservation of Energy applies.
Teaching Indicator 6-5.2:    Lesson A - Energy Transformation 
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology concepts for Middle SchoolsTM (STC/MSTM) kit Energy, Machines and Motion provides an opportunity for conceptual development of the concepts within the standard. In the previous lessons students reviewed the sources of energy and their properties.  In this lesson they will explore these sources and how the energy is transformed as it is transferred.
Preparation for the Lesson:
· Gather materials needed for demonstration.

· Gather materials and set up stations

· Prepare index cards for flow charts
Misconceptions:
The idea of energy conservation seems counterintuitive to middle- and high-school students who hold on to the everyday use of the term energy, but teaching heat dissipation ideas at the same time as energy conservation ideas may help alleviate this difficulty. Even after instruction, however, students do not seem to appreciate that energy conservation is a useful way to explain phenomena. A key difficulty students have in understanding conservation appears to derive from not considering the appropriate system and environment. In addition, middle- and high-school students tend to use their conceptualizations of energy to interpret energy conservation ideas. For example, some students interpret the idea that "energy is not created or destroyed" to mean that energy is stored up in the system and can even be released again in its original form. Or, students may believe that no energy remains at the end of a process, but may say that "energy is not lost" because an effect was caused during the process (for example, a weight was lifted). Although teaching approaches which accommodate students' difficulties about energy appear to be more successful than traditional science instruction, the main deficiencies outlined above remain despite these approaches
http://strandmaps.nsdl.org/?id=SMS-MAP-2071
Safety Notes: 
Safety must be emphasized at the beginning of the school year and reinforced with every lab activity.  Students should understand that safety is everyone’s responsibility.

Lesson time:
2 days (1 day equals 55 minutes)
Materials Needed: (per group)

A heavy book

Meter stick

Pencil

Eraser

High stool (top of lab table)

Items for Stations on Energy Transformation

Index cards containing words and phrases about energy transformations

Focus Question:

How can energy be transformed in accordance with the law of conservation of energy?

Engage:
1. Place a stool or chair on the top of a lab table and put a heavy book on the stool/chair.

2. Ask the students:  “Does the book have any energy?

3. Place the meter stick on the table top, 20-30 cm in front of the stool close enough so that when the book is pushed off the stool it will fall on the meter stick.

4. Insert a pencil under the meter stick about 1/3 of the way from the end of the meter stick.   Place an eraser on the other end of the meter stick.

5. Have a student push the book off the stool/chair so that it falls on the end of the meter stick.

6. Have student groups talk about the following questions:

7. What kind of energy did the book have while on the stool?  (potential) When falling on the meter stick? (kinetic)
8. What kind of energy does it have on the table top? (potential)
9. What kind of energy did the eraser obtain? (kinetic)

10. What was the original source of energy that triggered the flying eraser? (human muscle energy which comes originally from solar energy (photosynthesis of plants takes solar energy and turns it into chemical energy for food)

11. Tell the students that this demonstration illustrates how one form of energy (potential) is transformed into another form of energy (kinetic).  This is the Law of Conservation of Energy.  Energy can be transferred by not destroyed.  

12. Tell them that in this lesson we will continue to examine ways energy is transformed.
Explore:

1. Collect a variety of objects from the home:  heating pad, electric mixer, flashlight, plant, hand operated can opener, candle (lit or unlit), etc. You will need enough items so that each pair of students can be at one of the station at all times

 (# items=# pairs of students).
2. Number each object and place them at various locations (stations) around room.

3. Divide students into pairs and assign a rotation schedule.

4. Have students set up a chart in their notebooks to record:  name of object, source of energy and transformation illustration/diagram.

5. Tell students they will rotate through each station, spending 3 minutes at each and that they will rotate based on your signal.

6. Explain how to complete their chart.  Model an example if necessary. (See below)

	Name of Object
	Source of Energy
	Transformation Illustration

	Heating Pad
	Electrical/Electricity
	Electrical             Heat

	Candle (lit)
	Chemical
	Chemical to heat to light 

(some kids say light then 

Heat) difficult to say when

The two occur at the 

Same time 


Explain:
1. Prepare a set of index cards for each cooperative group.  Cards should contain the following terms or phrases all of which relate to Conservation of Energy.
a. Water flowing over a dam, solar energy, kinetic energy, potential energy,  heat, light, chemical, mechanical, fossil fuels (coal, natural gas), food for green plants, electric generator, solar cookers, batteries, animals, food, electricity, wood, candle, a race car at the starting line, a roller coaster (Add others based on student experiences in the exploration).

2. Provide each group with a set of cards and have them create a way to show relationships….a way to show examples of the transformation of energy—a flow chart.
3. For example:  They may show how the light (solar energy) from the sun is used by plants to produce food (chemical energy).  Then plants in turn are eaten by animals and humans and the food becomes the energy needed by these organisms for growth.  See possible flow chart below.  After each group has had time to re-arrange their cards several times, ask them to choose one set of relationships and produce a flow chart on chart paper.
4. Post and share out whole class.

5. Listen and refer to Support Document where needed.

                                                                              humans             ride a bike
(Sun)                   Produces food/plants

Light                     (Photosynthesis)                           forest fuels (coal)

                                
                                                                     Marine animals form crude oil
                                                                      And gas           
                                                                                        Car transports
6.  Use Streamline Video:  Getting to Know Energy, Segment 5:  Potential and Kinetic Energy
Extend:

1. If able, show the flipchart from Promethean Planet. www.prometheanplanet.com
“Properties and Transformation of Energy” Part One

2. Allow students to plan and build a simple roller coaster.  Develop an investigation for determining the variations in kinetic and potential energy at sites along the “ride”.

3. Heat, Temperature, Energy ETV Streamline SC Segment 3: Heat: The flow of energy from one thing to another.  Provides examples of a variety of examples of heat energy and describes of the ways in which heat energy may be converted to other types of energy and vice versa. -2:25 to 5:34
4. Anderson School District 5:   Grade 6:  Energy Unit

Create Story or Cartoon about energy transformation of water behind dam

Energy Conversion Game

Energy Transformation Project


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 6-5.2: Explain how energy can be transformed from one form to another (including the two types of mechanical energy, potential and kinetic, as well as chemical and electrical energy) in accordance with the law of conservation of energy.











Energy For A Lamp in Your Room
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