ELECTRICAL ENERGY TRANSFORMATIONS

BIG IDEA 10: FORMS OF ENERGY 

BENCHMARK AND TASK ANALYSES
SC.5.P.10.4 Investigate and explain that electrical energy can be transformed into heat, light, and sound energy, as well as the energy of motion.
SC.5.N.1.1 Define a problem, use appropriate reference materials to support scientific understanding, plan and carry out scientific investigations of various types such as: systematic observations, experiments requiring the identification of variables, collecting and organizing data, interpreting data in charts, tables, and graphics, analyze information, make predictions, and defend conclusions.
The student:
· keeps a science notebook. 
· plans and carries out systematic observations.
· plans and carries out various investigations.
· collects and organizes data.
· interprets data in charts, tables, and graphics.
· analyzes information from charts, tables, and graphics.
· uses data as evidence to make predictions.
· explains and defends conclusions using evidence.

KEY QUESTION
How can does electricity cause heat, light, sound, and motion? 

TEACHER BACKGROUND INFORMATION
All matter is made up of tiny particles called atoms. Each atom contains 3 basic parts:
	Protons, which have a positive electrical charge (+)
	Electrons, which have a negative electrical charge (-)
	Neutrons, which have no electrical charge

Protons and neutrons are in the nucleus or core of an atom, while the electrons orbit around the nucleus (see drawing #1). Most objects, such as balloons, have about the same number of electrons and protons, making them electrically balanced (see drawing #2).

Friction (rubbing two objects together) causes objects to gain or lose electrons. When this occurs, the object becomes electrically charged. This is called static electricity. If an object gains electrons when it is rubbed, it becomes negatively charged, because it has more electrons (-) than protons (+). If an object loses electrons when it is rubbed, it becomes positively charged because it has more protons (+) than electrons (-).
(Note: Atomic structure is very abstract for students. It is enough for them to understand that an electric charge is created. Since there is no way for them to tell whether the charge is negative or positive, simply recognizing that the object has a charge is enough.)

A basic principle of electric charges is that like charges repel and unlike charges attract.
When a balloon is rubbed on you hair, it gains electrons from your hair and becomes negatively charged. Your hair becomes positively charged and will stick up because like charges repel. When the negatively charged balloon is brought near your hair, it will be attracted because unlike charges attract.

When a negatively charged balloon is brought near a wall, it induces a positive charge near the surface of the wall. (The electrons on the balloon repel electrons near the surface of the wall.) Since opposite charges attract, the balloon clings to the wall (see drawing #3).
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MATERIALS
Teacher
tubular fluorescent bulb
2 paper clips

Per student
science notebook 
pencil
2 balloons 

Per group
a piece of loose leaf paper

SAFETY
The teacher should maintain control over the fluorescent bulb at all times. 

TEACHING TIPS
This activity works best on cool, dry days or inside an air-conditioned classroom. If humidity is high, blow a hair dryer near the balloon and in the area where the experiments will be done.

ENGAGE 
1. Ask students to write the key question in their science notebook and to discuss their thoughts. 
2. Create a tree map on the board similar to this to record student answers: 
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EXPLORE Part 1 (Heat and Light) 
1. Ask students to watch the demonstration that includes the following: 
a. Blow up a balloon. 
b. Charge the balloon by rubbing it on your hair or clothes.
c. Bring the balloon near the electrodes on the fluorescent bulb. 
d. Ask students to observe what happens and write those observations in their science notebook. 
e. Have a brief discussion on the fact that a light bulb gets hot and therefore this is an example of both heat and light energy. 
2. Ask students to write observations in their notebook. 
3. Ask students to share their ideas on why the electricity in the balloon caused the heat and light through the bulb. Students should write thoughts and evidence in their notebook. 

EXPLORE Part 2 (Motion) 
1. Distribute materials to each group.
2. Ask students to complete the following steps and to note their observations in their notebook: 
a. Blow up one balloon 
b. Charge one balloon by rubbing the balloon on their hair or clothes.
c. Bring the balloon over a piece of paper and observe what happens. (the paper should move a bit) 
d. Bring the balloon near other objects in the room and observe what happens. 
e. Students should write their observations in their notebook. 
3. Students should reflect upon the key question in their notebook. 

EXPLORE Part 3 (Sound) 
1. Ask students to complete the following steps and to note their observations in their notebook: 
a. Blow up one balloon 
b. Charge one balloon by rubbing the balloon on their hair or clothes.
c. Bring a paper clip near the balloon and move it back and forth over it without letting it touch.
d. Listen carefully. Note observations in the science notebook. 
e. Bring the balloon near other objects in the room and listen. 
f. Students should write their observations in their notebook. 
2. Students should reflect upon the key question in their notebook. 

EXPLAIN
1. Ask: 
a. What did you see when I placed the charged balloon next to the light? 
b. What did you see when you placed the charged balloon near objects that had little mass? 
c. What did you see when you placed the charged balloon near objects with larger mass? 
d. What did you hear when you brought the paper clip near the charged balloon? 
e. What did you hear when you brought the charged balloon near other objects?
2. Students should reflect on the key question and write a conclusion using evidence from the investigation. 

EXTEND AND APPLY
1. Ask students to think of times when they observed the effects of statically charged objects on other objects, especially in their homes.
2. Ask students to rub their feet on the carpet and touch the wall. Discuss what happens.
3. Share the book, Discovering Electricity, by Natalie Lunis.

EXTENSION
Students can make “magic wands” by rubbing plastic straws or pens with a paper towel. The wands will attract light objects.

ASSESSMENT
[bookmark: _GoBack]Review science notebooks for proper observations supported by evidence.
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