So WATT?

Pre-visit Activity 1/Teacher Led

Grade: 4-8
Content Area:  Potential and Chemical Energy
Time To Complete: 2 hours
Title Of Lesson: Peanut Power

South Carolina State Standards: 

Grade 4 and 6
Scientific Inquiry Standards

Grade 4:

Standard 4-5: The student will demonstrate an understanding of the properties of light and electricity. 

(Physical Science)
Indicators: 

4-5.5: Explain how electricity, as a form of energy, can be transformed into other forms of 

energy (including light, heat, and sound). 

4-5.6: Summarize the functions of the components of complete circuits (including wire, 

switch, battery, and light bulb).

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

4-5.8: Classify materials as either conductors or insulators of electricity.



Grade 6: 

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)
     
  Indicators:

 6-5.1: Identify the sources and properties of heat, solar, chemical, mechanical, and 

electrical energy.

 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.
6-5.3: Explain how magnetism and electricity are interrelated by using descriptions, 

models, and diagrams of electromagnets, generators, and simple electrical motors.

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

Students will complete an experiment that uses only a peanut to heat a small cup of water.  The students will construct a simple design that will allow them to observe what is happening and record data based on those observations.  Students will learn the basics of potential and chemical energy while performing this experiment.  Just about everything has potential energy stored inside it, however, that energy cannot do work, unless it is released in some way.  Peanuts contain stored chemical energy, which is released to give our bodies energy when we consume them.  This experiment will be used to illustrate the energy release of a peanut to do work in another way—heat water.

Objectives:

To use the energy of a peanut to heat a cup of water. 

Focus Questions For The Students:

1. What is potential energy? Does everything have potential energy?  

2. What is chemical energy?  How is it released?

3. How do our bodies use stored energy?

Materials/Equipment/Resources:

· Lab/Work Space

· A bag or can of unsalted, shelled peanuts

· A cork

· A needle

· A large metal juice of coffee can

· A small metal can (soup can) with label removed

· A can opener

· A hammer

· A large nail

· A metal BBQ skewer (kind for kebobs)

· A cup of water

· A thermometer

· Matches or lighter

· Paper and Pencil to record observations

Teacher Preparation:

· Discuss the importance of studying energy with the students.
· Test the experiment before completing the activity in class.
Procedures:


Before Experiment:

1. Discuss the activity with the class prior to starting the experiment.  Make sure students know to ask questions if unsure about any part of the experiment.

2. Discuss with students “What is energy?” “Where is energy made?” and “Why do they think it is important to study energy?” based on what they have learned prior to the activity.

Start of Experiment:

3. With caution, carfully push the eye of the needle into the smaller end of the cork.

4. Push the pointed end of the needle very gently into a peanut.  Pushing too hard may cause the peanut to break in half.  If this happens, just use another peanut.  It is easier if the peanut is held at a small angle.  It should resemble the picture below.
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5. Remove the ends of the large metal can with the can opener.  Edges are sharp so use caution!

6. Punch holes around the bottom of the large can using the hammer and nail (teacher should complete this step).  

Note for teacher/tell students: These are air holes that will make the can act like a chimney and will contain the heat energy.  This will let the energy be focused in on the smaller can.

7. Remove the top end of the small can.

8. With the hammer and nail, punch two holes near the top of the small can exactly opposite each other.

9. Slide the BBQ skewer through the holes of the small can.  Refer to picture below.
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10. Pour ½ cup of water into the small can and allow it to sit for an hour.  The water needs to be heated/cooled to room temperature before continuing.  The starting temperature should be taken and recorded.

11. Place the cork and peanut on a nonflammable surface.  The peanut can be lit with the lighter or matches.  (Teachers should keep a close eye on the students during this part.)

12. Once the peanut has caught fire, the large can needs to be placed over it.  The skewer holding the small can will need to be balanced on top of the large can.

13. Allow the peanut to burn for several minutes or until it burns out.

14. Stir the water with the thermometer and record the final temperature.

End of Experiment:

15. Have students compare the two temperature readings.

16. Discuss with the students “Was energy given off from the peanut?” “Did you think it was possible for a peanut to heat water?” and “What was happening during the experiment?” based on what they learned during the activity. 

So WATT?

Pre-visit Activity 2/Teacher Led

Grade: 4-8
Content Area:  Energy and Electricity
Time To Complete: 2 hours
Title Of Lesson: Lemon Power

South Carolina State Standards: 

Grade 4 and 6
Scientific Inquiry Standards

Grade 4:

Standard 4-5: The student will demonstrate an understanding of the properties of light and electricity. 

(Physical Science)
Indicators: 

4-5.5: Explain how electricity, as a form of energy, can be transformed into other forms of 

energy (including light, heat, and sound). 

4-5.6: Summarize the functions of the components of complete circuits (including wire, 

switch, battery, and light bulb).

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

4-5.8: Classify materials as either conductors or insulators of electricity.



Grade 6: 

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)
     
  Indicators:

 6-5.1: Identify the sources and properties of heat, solar, chemical, mechanical, and 

electrical energy.

 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.
6-5.3: Explain how magnetism and electricity are interrelated by using descriptions, 

models, and diagrams of electromagnets, generators, and simple electrical motors.

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

Students will complete an experiment that uses only a lemon to construct a battery that provides power.  The students will construct a simple design that will allow them to observe what is happening and record data based on those observations.  Students will learn the basics of a voltaic battery (changes chemical energy into electrical energy), electrodes (parts of battery where electric current enters of leaves the battery) and electrolytes (solution that conducts electricity) while performing this experiment. This experiment will be used to illustrate the energy power of a lemon to generate electricity.

Objectives:

To make a battery from a lemon. 

Focus Questions For The Students:

1. What is some ways energy is produced?  

2. What is electricity?  How is it made?

3. What are batteries? What are electrodes? What are electrolytes? 
Materials/Equipment/Resources:

· Lab/Work Space

· 18-gauge copper wire (smaller gauges will work but 18 is stiffer)

· Wire clippers

· Steel paper clip (or a 2-inch strip of zinc)

· Sheet of coarse sandpaper

· Lemon

· Adult Supervision

Teacher Preparation:

· Discuss the importance of studying energy with the students.
· Test the experiment before completing the activity in class.
Procedures:


Before Experiment:

1. Discuss the activity with the class prior to starting the experiment.  Make sure students know to ask questions if unsure about any part of the experiment.

2. Discuss with students “What is energy?” “Where is energy made?” and “Why do they think it is important to study energy?” based on what they have learned prior to the activity.

Start of Experiment:

3. Teachers should strip 2 inches of the insulation off the copper wire.  Once the insulation is stripped, the wires should be cut using the wire clippers/

4. The paper clip needs to be straightened out and 2 inches cut or a 2-inch piece of zinc can be used instead.

5. Use the sandpaper to smooth any rough edges on the wire ends, paper clip or piece of zinc.

6. The lemon should be squeezed gently with your hands.  However the skin should not be ruptured.

7. The pieces of paper clip and wire should be pushed into the lemon as close together as possible without touching each other.

8. Moisten your tongue with saliva and touch it to the tip of the free ends of the two wires.  A slight tingle should be felt and you should taste something metallic.  This is the current being given off by the lemon.
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A Step Further…

When two battery lemons are connected together, about 1.5 volts of electricity can be produced.  A thin flexible wire can be used to connect the two lemons together.  The electricity produced can power an inexpensive digital watch or light bulb.  The lemons would just need to be connected to the source with the thin, flexible wire.  Note:  Even though greater voltage is produced by connecting more than one lemon, the current produced tends to be extremely weak.  Lighting a bulb or connecting to a digital watch may not work.
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(Experiments adapted from Energy Quest Online/Science Project Section: http://www.energyquest.ca.gov/projects/peanut.html and http://www.energyquest.ca.gov/projects/lemon.html) 
