Fifth Grade Science 

Inquiry Lesson

Electricity

Objectives:  The student will be able to:

1. S5CS7b  Some scientific knowledge is very old and yet is still applicable today.

2. S5CS8a  Scientific investigations may take many different forms, including observing what things are like or what is happening somewhere, collecting specimens for analysis, and doing experiments.
3.  S5CS8d  Science involves many different kinds of work and engages men and women of all ages and backgrounds.
4. S5P3a  Investigate static electricity.
5. ACS 3-8.6 Anticipate and address potential misunderstandings, biases, and expectations in communication with others.
6. ACS 3-8.7 Respond to contributions of others, considering all available information.
7. ACS 3-8.8 Participate in small group discussions to argue persuasively or reinforce others’ good points. 
8. ACS 3-8.10 Support and defend one’s own opinions while respecting the opinions of others.
9. HO/CT 3-8.1 Ask probing, insightful, and relevant questions.
10. HO/CT 3-8.11 Draw conclusions based upon relevant information while discarding irrelevant information.
11. HO/CT 3-8.12 Evaluate conclusions based upon relevance, depth, breadth, logic, and fairness.
Materials:  object in a box (optional), packet for each student (Inquiry Object sheet, Tentative Hypothesis sheet, Round 1/2/3 Yes/No Questions sheet, Mid to Late 1800s Artifact sheet)
Procedure:
1.  This lesson should be taught at the very beginning of the electricity unit as an introduction.  Before teaching the lesson, read the teacher information sheet thoroughly.

2.  Before beginning this lesson, students should practice formulating yes/no questions.  Students can guess a number you have chosen, an object you have put in a box, or a nursery rhyme character, for example.  It is important that students practice asking questions that have yes/no answers before doing this lesson.

3.  Break the students into groups of four.  Tell the students that you were at your grandparents’ house last weekend, and you saw a very interesting object.  You realized that it was a very old object, but no one in the family knew what it was.  So you called the local university, and they sent a professor over to have a look.  The professor said that the artifact dates back to the second half of the 1800s.  Based on past research and artifacts, the professor was also able to tell you what it was, what it was used for, and how it was used.  Challenge them to do the same by asking you yes/no questions.

4.  Have students web what they think the words 1800s, house, and artifact have in common individually on a piece of paper.  Have the students share some of their webbing ideas.

5.  Pass out the student packets.  Allow groups time to generate a list of three tentative hypotheses of what it is, what it was used for, and how it was used.  Students may share with the class if they wish.
6.  Allow students time to generate a list of five yes/no questions to test their hypotheses as a group.

7.  Allow each group to ask you one question at a time, and use the teacher information sheet to answer yes or no.  Record the information for students to see.  Groups may play or pass.  It is important that students know that once they make an incorrect guess, they are out of the game. 

8.  Allow students time to generate five questions for round two as a group.  Follow the same procedure as in round one.  If necessary, go on to round three.

9.  Before a group is willing to make a guess about what it is, what it was used for, and how it was used, they must fill out the final sheet in their packet.  They must formulate a hypothesis and write the supporting evidence.  If they are incorrect, they may not ask any more questions or make any more guesses for the rest of the game.  When a group comes up with the correct response, they are the winners. 

Evaluation:  active participation, teacher observation
Teacher Information Sheet

	Benjamin Franklin was fascinated by storms; he loved to study them. If he were alive today, we could probably add "storm-chaser" to his long list of titles. 
It was in Boston, Massachusetts, in 1746 that Franklin first stumbled upon other scientists' electrical experiments. He quickly turned his home into a little laboratory, using machines made out of items he found around the house. During one experiment, Ben accidentally shocked himself. Franklin spent the summer of 1747 conducting a series of groundbreaking experiments with electricity. He wrote down all of his results and ideas for future experiments in letters to Peter Collinson, a fellow scientist and friend in London who was interested in publishing his work. By July, Ben used the terms positive and negative (plus and minus) to describe electricity, instead of the previously used words "vitreous" and "resinous." Franklin described the concept of an electrical battery in a letter to Collinson in the spring of 1749, but he wasn't sure how it could be useful. 
	

	Later the same year, he explained what he believed were similarities between electricity and lightning, such as the color of the light, its crooked direction, crackling noise, and other things. There were other scientists who believed that lightning was electricity, but Franklin was determined to find a method of proving it. 
By 1750, in addition to wanting to prove that lightning was electricity, Franklin began to think about protecting people, buildings, and other structures from lightning. This grew into his idea for the lightning rod. Franklin described an iron rod about 8 or 10 feet long that was sharpened to a point at the end. He wrote, "the electrical fire would, I think, be drawn out of a cloud silently, before it could come near enough to strike..." Two years later, Franklin decided to try his own lightning experiment. Surprisingly, he never wrote letters about the legendary kite experiment; someone else wrote the only account 15 years after it took place. 
In June of 1752, Franklin was in Philadelphia, waiting for the steeple on top of Christ Church to be completed for his experiment (the steeple would act as the "lightning rod"). He grew impatient, and decided that a kite would be able to get close to the storm clouds just as well. Ben needed to figure out what he would use to attract an electrical charge; he decided on a metal key, and attached it to the kite. Then he tied the kite string to an insulating silk ribbon for the knuckles of his hand. Even though this was a very dangerous experiment, (you can see what our lightning rod at the top of the page looks like after getting struck), some people believe that Ben wasn't injured because he didn't conduct his test during the worst part of the storm. At the first sign of the key receiving an electrical charge from the air, Franklin knew that lightning was a form of electricity. His 21-year-old son William was the only witness to the event. 
Two years before the kite and key experiment, Ben had observed that a sharp iron needle would conduct electricity away from a charged metal sphere. He first theorized that lightning might be preventable by using an elevated iron rod connected to earth to empty static from a cloud. 
Franklin began to advocate lightning rods that had sharp points. His English colleagues favored blunt-tipped lightning rods, reasoning that sharp ones attracted lightning and increased the risk of strikes; they thought blunt rods were less likely to be struck. King George III had his palace equipped with a blunt lightning rod. When it came time to equip the colonies' buildings with lightning rods, the decision became a political statement. The favored pointed lightning rod expressed support for Franklin's theories of protecting public buildings and the rejection of theories supported by the King. The English thought this was just another way for the flourishing colonies to be disobedient to them. 
Franklin's lightning rods could soon be found protecting many buildings and homes. The lightning rod constructed on the dome of the State House in Maryland was the largest "Franklin" lightning rod ever attached to a public or private building in Ben's lifetime. It was built in accord with his recommendations and has had only one recorded instance of lightning damage. The pointed lightning rod placed on the State House and other buildings became a symbol of the ingenuity and independence of a young, thriving nation, as well as the intellect and inventiveness of Benjamin Franklin. 


http://www.ideafinder.com/history/inventions/lightningrod.htm

Grounded metal rods, such as the one depicted in the picture, were placed at the highest part of a building so that they would not be damaged by lightning.  Instead, electricity would be conducted to the ground.  The one shown is 27 inches tall with a 9 inch base.  The glass ball has a 5 inch diameter.  The rod is made of brass and metal tubing and is attached to the building at its highest point by three legs.  They were most popular from the 1850s to the 1900s and are still used today.  They can be found most often in the Midwest where they have certain types of storms.  The grounding wire must connect the rod to the ground in order for it to work by attracting the lightning and taking it down to the ground without damaging anything.  The glass ball is for decoration only.  Salesmen used to travel throughout the Midwest and the South and sold the rods door to door.  To demonstrate what the rod did, they used a machine to simulate a lightning strike.  Farmers would buy them for their houses and barns.  The ones on the barn would be plain, and the ones on the house would be fancy.  When the Great Depression hit, the lightning rods were not as popular and so the companies went out of business.  
More people are killed each year in the US from lightning than from hurricanes and tornadoes combined.  In North America, lightning kills nearly 100 people and injures 250 every year.  There are 6,000 flashes of lightning every minute over the earth.  Lightning can travel up to 87,000 MPH.

Taken from: Object Mysteries Set Two by Janeen Whale
Inquiry Object
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MID TO LATE 1800S ARTIFACT

	Hypothesis:


	Supporting Evidence:


