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A. Unit: Electricity 
Lesson: Static Electricity
______________________________________________________________________________
B.  Educational Standards   
      Maryland Core Learning Goals

· Goal 1: Skills and Processes

The student will demonstrate ways of thinking and acting inherent in the practice of science.  The student will use the language and instruments of science to collect, organize, interpret, calculate, and communicate information.

5. Expectation: The student will use appropriate methods for communicating in writing and orally the processes and results of scientific investigation.
7. Expectation: The student will show that connections exist both within the various fields of science and among science and other disciplines including mathematics, social studies, language arts, fine arts, and technology.
· Goal 5: Concepts of Physics

The student will demonstrate the ability to use scientific skills and processes (Core Learning Goal 1) to explain and predict the outcome of certain interactions which occur between matter and energy.

2. Expectation: The student will know and apply the laws of electricity and magnetism and explain their significant role in nature and technology.
7. Expectation: The student will show that connections exist both within the various fields of science and among science and other disciplines including mathematics, social studies, language arts, fine arts, and technology.
Project 2061 Benchmarks: 4G: The Physical Setting/Forces of Nature

· Grades 9-12: Selection from #2 
Electromagnetic forces acting within and between atoms are vastly stronger than the gravitational forces acting between the atoms.  

· Grades 9-12: Selection from #3
There are two kinds of charges—positive and negative.  Like charges repel one another, opposite charges attract.  In materials, there are almost exactly equal proportions of positive and negative charges, making the materials as a whole electrically neutral.  …  A very small excess or deficit of negative charges in a material produces noticeable electric forces. 

______________________________________________________________________________
C.  Lesson Objectives: 
· Students will experiment with static electricity and answer questions.
______________________________________________________________________________
D.  Opening Activity/Drill

· As students enter: welcome them, and take attendance
· Drill:  

1. What does the word static mean?
2. Is the electricity in the power lines static?

3. Come up with a list of 5 things you might be doing tonight at 8:30.

· Go over the drill.

Modifications:  The drill we be on the board and read orally.  
______________________________________________________________________________
E.   Development

· Engagement of Students
· You all came up with a list of five things you might be doing tonight.  Raise your hands with the number of things you could still do without electricity.

· Ask a student to blow up a balloon and stick to something like the TV monitor.
Modifications:  Extra time provided to students who require it  
______________________________________________________________________________
· Exploration Activities
· Experiments with tape (handout).  Students will work in partners.
Modifications:  The teacher will demonstrate what is expected in addition to the written instructions.  Students will be paired with another student that can read.  Extra processing time will be allotted.  
______________________________________________________________________________
· Explanation:  Question Sequence:

· What happens when you bring your D strip next to your partner’s D strip?

Expected response: They push away from each other.

· What happens when you bring your T strip next to your partner’s T strip?

Expected response: They push away from each other.

· What happens when you bring your D strip next to your T strip?

Expected response: They want to stick to each other.

· What happens when you bring strips with the same letters together?

Expected response: They push away from each other.

· What happens when you bring strips with different letters together? 
Expected response: They push away from each other.

Teacher:  Scientists say that the different pieces of tape have different charges.  Can someone sum up what happens with like charges?

Expected response: They push away from each other.

Teacher: Excellent.  Can someone else sum up what happens with opposite charges?

Expected response: They stick to each other.

Teacher:  Now I’m going to rub this balloon in my hair.  And then I’m going to rub this balloon in my hair.  When I hang them next to each other what do you think will happen?  Why?

Expected response a:  They’ll push away since you did the same thing to them.  

Expected response b: They’ll stick to each other.

Teacher:  Well let’s see what happens (Performs experiment).  Can one of you come up hear and tell me if they balloons have D charge or T charge?

Teacher:  Why do you think we normally aren’t pushed and pulled around like the tape and the balloon?

Expected Response:  I don’t know.  Maybe we haven’t been scraped or rubbed.

Teacher:  Let’s do a little experiment.

Each student will be given one cup with + written in the bottom.  Each ping pong ball will have - written on it.

Teacher:  Electricity is moving charges.  What does it say on the bottom of the cup?

Expected Response: It’s got a plus sign.

Teacher:  Can someone make a guess as to what that might stand for?

Expected Response: Ummm, a positive charge?

Teacher: Exactly.  Now I’m going to hand out my ping pong balls as soon as you are all standing up.  What does it say on the ping pong ball?

Expected Response:  It’s got an e with a negative sign.

Teacher:  Right, once again.  In our tape experiment we called our two different charges D and T.  Back in the day when Ben Franklin first did experiments like that he used + and -.  Franklin called the charge on a rubber rod, rubbed with a cloth negative.  What can we do to see if D is positive or negative?
Expected Response:  Hunh?

Teacher:  Let’s do an experiment.  I have rubber rods and clothes in the front.  Bring up your tape strips.  Is D positive (+) or negative (-)?

Expected Response:  Controversy.  (Wait until a uniform response is made then test it).

Teacher:  Okay, here are some balloons.  Rub the balloons in your hair are balloons negatively or positively charged?

Expected Response:

Teacher:  Each of you standing up with a cup is like any old object.  What is the net charge, are there more plusses or minuses?

Expected Response:  There is the same amount.

Teacher:  Now I’m going to do something like rubbing the balloon in my hair.  (I take a ping-pong ball)  Now what is the net charge?

Expected Response:  one plus

Teacher:  Great.  Why do you think most objects don’t get pushed or pulled around like the balloons and the tape.

Expected Response:  Because they have the same number of plusses and minuses.

Modifications:  Classmate and teacher assistance available.  Extra processing time will be allowed for students who require it.
______________________________________________________________________________
· Extension
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Notes: Electricity
1. Static Electricity

a. Two types of charge

i. Negative (-): extra electrons

ii. Positive (+): extra holes

b. Opposite charges attract: +(( -

c. The same charges repel each other: 

+ ((+, - ((-

Teacher:  Great job! You guys know enough that I think you can solve a hard problem.  Now, I’m going to try to stick this balloon onto the TV monitor.  The balloon has what kind of charge?

Expected Response:  BLANK (positive or negative)

Teacher: What kind of charge will the monitor have?  

Expected Response:  Positive, negative, or neutral.

Teacher:  Well, someone better go test it with their tape strips.

Expected Response:  It’s neutral.

Teacher:  Try to stick a balloon on the monitor.  Does it stick?

Expected Response: Yes.

Teacher:  What kind of charge does the balloon have?

Expected Response: BLANK

Teacher:  What kind of charge is attracted to _________ charges?

Expected Response:  The opposite charge.

Teacher:  So what charge must the TV have?

Expected Response:  the opposite of BLANK

Teacher:  So how did the neutral TV get (the opposite of BLANK) charge without any electrons getting scraped on or off?

Expected Response:  Blank stares.

Teacher: everyone get up.  Let’s see what the holes and electrons do when we model them with cups and ping-pong balls.

· Worksheet: Static Electricity

Modifications:  Students who need extra time will be allowed it.  Teacher assistance is available as time permits during class.  The notes are also available every day after school.  Modifications will be made to the worksheet according to individual need.
______________________________________________________________________________
· Evaluation/Assessment
· Hand in the tape worksheet.

Modifications:  students who require a modified work load will not be assigned all the questions.  Teacher assistance is available at request.
F. Closure
· How many different kinds of charge are there? ( 2

· What are they called? ( positive and negative

· What happens when two positive charges get pushed together? ( they push apart

· What happens when two negative charges get pushed together? ( they attract

· Excellent!

Modifications:  Extra think time will be allowed for processing

______________________________________________________________________________

G. Home Assignment
· Worksheet: Static Electricity

