Energy Conversion Activity

	**This activity is a modification of an activity called “Station Breaks” from a CD titled Get Smart About Energy produced by the US Department of Energy**
Purpose:  The students will be able to …

· Identify the presence of different forms of energy associated with different objects and mechanisms.

· Observe how different objects and mechanisms convert energy from one form to another.
· Explain the process of energy conversion exhibited by different objects and mechanisms.
· Understand that energy cannot be created or destroyed only converted from one from to another. 

Standards Addressed:   (Indiana State Standards)
6.3.17 Recognize and describe that energy is a property of many objects and is associated with heat, light, electricity, mechanical motion, and sound.
6.3.23 Explain that electrical circuits provide a means of transferring electrical energy from sources such as generators to devices in which heat, light, and chemical changes are produced. 

7.3.15 Describe how electrical energy can be produced from a variety of energy sources and can be transformed into almost any other form of energy, such as light or heat.
8.3.13 Explain that energy cannot be created or destroyed but only changed from one form into another.
8.3.15 Identify different forms of energy that exist in nature.
 


Introduction:  

Energy can be defined in many different ways: the ability to do work, the ability to the change the properties of a material, or simply the ability to do “something”.  Energy is a fundamental property of all material and can be extremely useful.  Energy in its various forms is responsible for powering our vehicles, heating our houses, providing light to see, growing plants, and is responsible for our very survival.   The biggest source of energy is simply the sun. It is often easier for students to recognize specific physical examples of energy in its various forms rather then to understand an abstract concept. This activity allows students to experience the conversion between seven different forms of energy: light, thermal, chemical, sound, kinetic, elastic, and electrical energy.  Your students should know about the seven different forms of energy and be able to identify some examples of each prior to starting the activity.  This information can either be gathered through independent student research using textbooks, the Internet, or other resources; or it can be taught to them directly. Following are some examples of the type of information needed prior to doing the activity:  (This is prerequisite knowledge the students should be taught before doing this activity!)   A worksheet on pages thirteen through fifteen summarizes the different forms of energy and shows several energy transitions.  It also gives students some practice in identifying types of energy and energy conversions. 
Basic Forms of Energy:  
1. Light Energy – Any form of light contains energy: Infrared Light, Visible Light, Ultraviolet Light, etc..  The energy in light often gets converted into thermal energy. Light energy can be converted into chemical energy through the process of photosynthesis. 
2. Thermal Energy – The energy contained within a substance due to the movement of molecules.  If something feels hot or cold to the touch you know that you have just experienced the transfer of thermal energy from one object to another. The transfer of thermal energy is known as heat. If an object feels warm or hot to the touch, thermal energy is being transferred from the object to your hand. If an object feels cool or cold, thermal energy is being transferred from your hand to the object.  So if something feels hot, warm, cool, or cold to the touch you are experiencing thermal energy. (Note: In the Indiana State Standards the transfer of thermal energy is referred to as heat energy).
3. Chemical Energy – The energy associated with the chemical bonds between elements.  Chemical energy is a stored energy that can be released.  Food or batteries are good examples of stored chemical energy.  You can see or feel when stored chemical energy is converted into thermal energy and sometimes light energy in an exothermic reaction. 

4. Sound Energy – Any audible or inaudible sound demonstrates sound energy.  It is the energy associated with the vibrations of molecules and atoms.   Most sound energy is easily detected using our ears, however they can not detect it all!  

5. Kinetic Energy – The energy associated with the movement of objects. Anything that is moving has kinetic energy. A moving car, hand, pencil, molecule, etc… has kinetic energy (Note: In the Indiana State Standards kinetic energy is referred to as mechanical energy).
6. Elastic Energy – Anything that can stretch and come back to its original shape is considered elastic. When a rubber band, balloon, or spring is stretched it contains elastic energy. 

7. Electrical Energy – The energy associated with the separation and movement of charged particles called electrons.  Many appliances must be powered using electrical energy by plugging them into an electrical socket.  Electrical energy is also associated with the force of attraction or repulsion between positively and negatively charged particles which can do work. This can be seen through the force caused by “static cling” or rubbing a balloon on your head and watching it move toward the wall.  Batteries convert chemical energy into electrical energy. 
According to the First Law of Thermodynamics, energy cannot be created or destroyed; it can only be converted from one form to another.  This means that if you identify some form of energy and after some time it no longer appears that that form of energy is present, we know that it did not simply disappear; the original form of energy was converted into a different form of energy.  For example, if you are driving down the street in your car, the car has kinetic energy because it is moving. If you take your foot off of the gas pedal, the car will eventually come to a stop.  Did the energy gradually disappear? Is the energy “used up”?  No, the energy that was in the form of kinetic energy was converted into thermal energy by friction between the tires and the road, the bearings of the car, and the internal friction of the engine.  Because of friction, the kinetic energy was transformed into thermal energy which slightly raised the temperature of the road, tires, bearings, and engine. 
 Let us follow energy on another journey, highlighting its conversions between various forms, from the sun to the basketball court.   The energy from the sun originates from the interior of the sun through a process of nuclear fusion which gives off energy in the form of light energy.  A tiny fraction of this light energy reaches the Earth where some of it is converted into thermal energy, heating up the atmosphere, and some of if is converted by plants, through photosynthesis, into chemical energy.  This chemical energy is stored inside the plant.  If we digest the plants, the stored chemical energy is converted into thermal energy to maintain our body temperature. This stored chemical energy can also be converted into kinetic energy by our muscles. 
 Calories are a unit of energy. The more Calories a piece of food contains, the more chemical energy is stored within that piece of food.  We can now see that part of the energy needed to move our arms to shoot a basketball ultimately can be traced back to the energy from the sun. 
Required Materials:   

The student exploration consists of a series of eight different stations. Each station contains one or more devices or toys which display different forms of energy and energy conversions.  The students are asked to perform some task or simply observe the devices so that they can determine the different forms of energy and energy conversions present. 
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· Radiometer 

· Flashlight

· Paper Fan
Station #2 (Anything battery operated)

· Battery powered tape recorder / radio

· Battery powered toys that make sound, move, or light up.

Station #3

· Balloons

Station #4

· Wind-up toys that move by jumping or spinning

Station #5   (Anything that can make noise)

· A piece of rubber or plastic tubing

· Empty twenty ounce soda bottle

· Bells or any percussion instrument

Station #6

· Food items (nuts, fruits, vegetables, etc.)

Station #7

· Devices that need to be plugged in to operate. Each device should produce motion, sound, and/or heat. (Hair dryer, electric fan, radio, electric pencil sharpener)

Station #8

· Plastic spoons

· Rabbit fur or a fuzzy stuffed animal (Any piece of wool works!)

· Styrofoam packing peanuts or small pieces of Styrofoam

Procedure:          (Time required:  two to three forty to fifty minute class periods)
(**Depending on the level of freedom you want to give your students, this activity can be done as a hands-on student inquiry activity or simply a teacher-led demonstration inquiry activity.**)
 Setup:  (Hands-On Activity)  Setup eight different stations with the appropriate material at each station (See the list on page four) Numbers that can be printed off to label each station are provided on the last several pages.
1. If necessary, review the basic categories of energy and give several examples of each. 
(Remember: before doing this activity, your students must have a basic understanding of the different forms of energy.  They should understand that energy is the ability to do “something”, and they should be able to identify the presence of the different forms of energy.)
2. Ask the students if they can think of a way to “make energy”.  If so, ask them to give an example.  Any example where energy appears to be “made” can be discussed revealing that the apparent “made” energy was actually converted energy from some other form of energy, which was itself probably another form of converted energy.  Most examples can ultimately be traced back to the energy from the sun (See the following example)!
           Student Example – “If I rub my hands together I can make thermal energy.”

           Teacher Response – What did you have to do to make the thermal energy? (Rub your hands)  What kind of energy is associated with the movement of any object? (Kinetic / Mechanical energy) Where did your body get the energy to rub your hands together? (From the food we eat). What kind of energy is stored in food? (Chemical energy)  Where did the food get its stored chemical energy? (The sun) And, what kind of energy comes from the sun? (Light energy)  See how most forms of energy can be traced back to some other form of energy!
3. Similarly, ask the students if they can think of a way to get rid of energy or destroy energy. Any example where energy appears to be destroyed can be discussed revealing that the apparent destruction of energy was actually the original form of energy being transformed or converted into one or more different forms of energy. Discuss the fact that thermal energy is often one of the products of an energy transformation. (Examples: Operation of a car engine, etc…)
Discuss the apparent destruction or loss of energy when a car comes to a gradual stop (See the introduction, middle of page three). Discuss where the kinetic energy went.
4. Tell the students that one of the most basic laws of physics states that energy will always be conserved, meaning that energy can not be created or destroyed; it can only be converted from one form to another.  Tell the students that the following activity deals with objects that take in energy and convert that initial energy into one or more forms of energy. They will have to identify what kind of energy is needed for the operation of the objects, and they must also be able to identify what type or types of energy the initial energy is transformed or converted into. 
	Hands-On Inquiry Activity
	Teacher-Led Demonstration

	5. Split the students up into eight different groups and assign each group to one of the eight different stations. Tell them they will have three to five minutes to follow the directions at each station and answer the questions on the worksheet (The worksheet has the directions for each station). After three to five minutes tell every group to move to the next station (If all the groups move to the next station at the same time, much confusion will be avoided!). 
6. Cirrculate among the different groups answering questions they might have and pointing them in the right direction if they get stuck.

7. (Optional) Once every group has been to each station, bring them back together to discuss their answers to the questions on the worksheet (This can be used to wrap up the activity, allowing you to clarify any misconceptions picked up during the activity).
	5.   For each station, display the appropriate devices and or materials for the entire class to see (In order for the students to see what is going on they might have to crowd around the front of the room, especially with station number eight).

6.   While demonstrating the devices and materials for each station, the students should be following along and recording the answers on the provided worksheet (Read the questions aloud and have the class decide what the best answer would be for each situation).

 **Do the demonstrations how you see fit**
6.   Individual assessment is crucial if the students come up with the answers together as a class (Use the additional assessment suggestions via a small quiz or as part of a test to assess each student’s comprehension of the content involved with the activity or use the creative writing assesment). 

 


Assessment:



You can use the provided worksheet filled out by each student to assess their individual understanding of the concepts involved in the activity.  You may want to use the following suggested questions for further assessment as part of a quiz or test. The first three questions were taken directly from the classroom assessment suggestions for the 6th and 8th Grade Indiana State Standards.
1. When two sticks are rubbed together to start a fire,________energy is converted into

__________energy. (Circle the best answer)
A. Chemical, sound

B. Light, mechanical

C. Mechanical, heat

D. Nuclear, sound

2. Electric energy enters a light bulb. This energy is converted to other forms of energy.

Which statement is true? (Circle the best answer)
A. Some of the electric energy is destroyed.

B.  All of the electric energy is destroyed.

C.  The electric energy is equal to the converted forms of energy.

D.  The electric energy is less than the converted forms of energy.
3. Describe two different forms of energy that come from a windmill.
      ___________________________________________________________________

      ___________________________________________________________________.
4. When you are watching your TV, electrical energy is being converted into what different forms of energy? (Fill in the blank)

      _____________________________________________________________________.
5. When you stretch a rubber band, _____________ energy is converted into   _________ energy. 
A. Mechanical, chemical

B. Elastic, rubber

C. Mechanical, elastic

D. Light, elastic

Creative Writing Assessment:

Have your students write an essay about how they experience energy from the time they get up in the morning to the time they walk into your classroom.  They should include the different forms of energy with which they come in contact or observe, and give several examples of how they experience separate form of energy. They should also include any experiences they observe of energy conversion from one forms to another.  The paper should be graded on the student’s ability to provide personal examples and correctly identify the different forms of energy or energy conversions that are present.   

Extensions:

· Discuss renewable and non-renewable resources. A lesson titled Renewable Energy Sources can be found on the first link below which would address the following seventh grade standard.
7.3.16 Recognize and explain that different ways of obtaining, transforming, and distributing energy have different environmental consequences.
Internet Resources:

· http://www.eere.energy.gov/education/lesson_plans.html
· http://www.energyquest.ca.gov/teachers_resources/lesson_plans.html
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Authors:  Aaron Debbink and Stephanie Hines
Energy Conversion Activity                      Name: ________________________
Student Worksheet                  

Class Period: _________

Station #1

Directions: Experiment with the radiometer (glass bulb apparatus) and the provided objects.  See which object will make the small black and white fins rotate inside the glass bulb.
1. What do you have to use to makes the fins rotate?  
2. What kind of energy is used to rotate the fins?  
3. What type of energy was the initial energy converted into?  What kind of energy is displayed by the rotating fins?  
Station #2

Directions: Find out what this device does and what makes it operate.
4. What type of energy powers this device? 
5. What types of energy are produced in this device? 

Station #3

Directions: Blow up some of the balloons; let them go and see what happens.  
6. What type of energy is needed to stretch a balloon?  Think about what you have to physically do in order to stretch a balloon. 
7. Blow up one of the balloons. What kind of energy does the inflated balloon have?
8. When you release the filled balloon, what types of energy are produced from the stored energy in the balloon?   
Station #4

Directions: See which toy is the fastest (Or just wind up the toys and have fun)!
9. What kind of energy must be added to make the toys move? 
10. The added energy is converted into one form, which is then transformed into another.  Describe this transformation process.
Station #5

Directions: Find out all the different ways you can make these objects produce noise.
11. What type of energy must be added to the objects to make noise?
12. What type of energy do the objects produce?
Station #6

Directions: Think about where this food came from.
13. What type of energy is necessary for the growth of all types of food? What type of energy do plants need to grow?
14. What type of energy is stored in food?
15. How can you use this stored energy? Into what type of energy could it be converted?
Station #7

Directions: Find out what these devices do and what is required to make these devices operate.
16. What type of energy is needed for these devices to operate?
17. What types of energy do these objects produce?
Station #8

Directions: Rub the plastic spoon back and forth on the wool. Bring the spoon close to the small pieces of Styrofoam, without touching them, and observe what happens.
18. What happens to the pieces of Styrofoam?  What kind of energy do the pieces of Styrofoam display when the spoon is brought near? 
19. What form of energy was responsible for moving the small pieces of Styrofoam? What did you have to do in order to move the Styrofoam? 
20. Describe the energy conversion process from beginning to end, from rubbing the spoon on the wool to moving the small pieces of Styrofoam. 

Energy Conversion Activity                      

Answer Key

Worksheet:

1. The flashlight

2. Light energy

3. The light energy was converted into mechanical/kinetic energy (moving fins!).

4. Chemical energy (from the batteries)

5. Sound, light,  and mechanical or kinetic energy (It depends what battery operated devices were used)

6. Mechanical or kinetic energy

7. Elastic energy

8. Mechanical or kinetic and sound energy

9. You have to twist the knobs, mechanical or kinetic energy is associated with winding the knobs.

10.  Mechanical or kinetic energy is inputted, this was converted into the elastic energy of a spring which was then converted into mechanical or kinetic energy exhibited when the toy moved.

11. Mechanical or kinetic energy

12. Sound energy

13. Light energy

14. Chemical energy

15. To use the chemical energy stored in food simply eat it!  The chemical energy is converted into thermal energy by your body. 

16. Electrical energy

17. Sound, mechanical or kinetic, and thermal energy (It depends on the electrical devices used for the activity).

18. Mechanical or kinetic energy

19. The “electrical energy” on the spoon (actually static electrical potential energy).

20. Mechanical or kinetic energy was used to rub the plastic spoon on the wool converting the energy into electrical energy stored on the spoon.  Some of this electrical energy was then converted into the mechanical or kinetic energy of the pieces of packing foam. 

Assessment Questions:
1. C , 2. C , 3. Sound and mechanical/kinetic energy, 4. Light and sound energy, 5. C

Energy                                                                               Student Handout
Energy is:  the ability to do work, the ability to the change the properties of a material, or simply the ability to do “something”.  

Different Kinds of Energy:

1. Light energy - Any form of light contains energy.  Our major source of energy for the earth comes in the form of light energy from the sun.   Some light energy we cannot see.  Microwaves use light energy to warm food and radio signals are moved through the air to your radio using light energy. 

2. Heat/Thermal Energy - The energy contained within a substance due to the movement of molecules.  The transfer of thermal energy is known as heat.  Examples:  If an object feels cold, thermal energy is being transferred from your hand to the object (hand on the desk).  If an object feels hot to the touch, thermal energy is being transferred from the object to your hand (hand on your cheek). 
3. Chemical Energy - Chemical energy is energy stored within the bonds between the molecules that make up things.  Food and batteries are good examples of stored chemical energy. The stored energy in food can be released and used when you eat it.  A battery uses its stored chemical energy to provide electricity to power many things.   Another example is a “glow stick”, it uses stored chemical energy to make light. 
4. Sound Energy – It is the energy associated with the vibrations of molecules and atoms.  Examples:  Anything that makes noise.  Most sound energy is easily detected using our ears; however, our ears cannot detect it all!  Some vibrations cannot be heard.  They are inaudible. 
5. Kinetic / Mechanical Energy – The energy associated with the movement of objects.  Anything that is moving has kinetic energy.  Examples:  A moving car, hand, pencil, molecule, ball,  etc… 
6. Elastic Energy – Anything that can stretch and come back to its original shape is considered elastic.  Examples:  A stretched rubber band, balloon, or spring.  A rubber band has stored elastic energy when it is stretched. 
7. Electrical Energy – The energy associated with the separation and movement of charged particles called electrons.  Examples:  Many appliances must be powered using electrical energy by plugging them into an electrical socket.  Electrical energy is also associated with static cling. This can be seen by rubbing a balloon on your head and watching it move toward the wall.   Also, batteries convert chemical energy into electrical energy which is used to power many different things such as flashlights or cell phones. 

Energy cannot:  be “used up”, it is only converted from one form to another!
“Energy cannot be created or destroyed; it can only be changed from one kind to another kind.”   One of nature’s biggest rules!!

Follow these Examples of Energy Conversion:

**Note:  (  means “goes into” or “changes into”

     Electric socket     

Stove
                     Boiling water            Rising Steam
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(Electrical energy) (    (Thermal energy)    (    (Thermal energy)  ( (Kinetic energy)

                        Battery                                                                 IPod
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(Chemical energy to Electrical energy)       (      (Sound Energy and Light energy)

           Food                                              You                                   Stretched rubber band
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(Chemical energy)         (              (Kinetic energy)          (                (Elastic energy)


         Sun                           Plants / Vegetables
      You 
             Movement
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    (Light energy)     (     (Chemical energy)
(    (Thermal energy)  (  (Kinetic energy)

Now you fill in what types of energy are being changed from one kind to another:

1. Kicking a soccer ball.                       Your foot            (                Soccer Ball

                                                    _______________​​​​__    (
___________________

2. Electric socket        (                                          TV

_________________  (  ___________________ and ___________________

3. Rub your hands together

______________________    (     _________________________

4.  Batteries
   (
    Flashlight

____________
_____________

5.  A basketball is sitting on the floor.  You pick it up and start bouncing it.  What are the different kinds of energy are present in this situation?  (There are several.)
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