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	CHAPTER 5

Learning about Learning

ACTIVITY 4 HW: Children’s Ideas about Electricity


Chapter 5

Activity 4 Homework


Name:________________________________   Date:_______________  Group: ______

Purpose

	Throughout cycle 5, you developed and tested ideas about electric energy and electric current.  The purpose of this activity is to observe how competing models of the flow of electricity can emerge in the elementary science classroom and to discuss the sophistication of elementary students’ thinking.
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	How do elementary students engage in scientific thinking about electricity?


Initial Ideas
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    Up to now, you have had several opportunities to recognize your own initial and changing ideas and the ideas of elementary students. Based on your experiences in PET, what types of ideas do you think children will have about how electricity flows through a complete circuit to light a bulb?

Collecting and Interpreting Evidence

Movies for this activity can be found on your PET CD-ROM in the Student Resources folder for this activity.  

Note: Use headphones when viewing videos and make certain that the volume on your computer is at its maximum setting. 

	Second and third grade students were given a small light bulb, a battery and wires and were asked to figure out how to light the bulb.  When they were successful, the teacher gave them battery and bulb holders, more wires and a switch. Finally, groups of students were asked to use words and pictures to draw their ideas on presentation boards that each group would present at the end of the activity.  
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Video Clip 1: How can you make a light bulb light?
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   Open C5Act4_HW_Circuits.mpg and watch the movie.   
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 1. At time 00:02:10 Kevin starts to explain to the teacher how electricity 

is flowing through his circuit.  How do you think Kevin is thinking about the direction in which electricity flows through his circuit (what is his model)?  Use evidence from the movie and cut and paste statements from the transcript to support your claim about how Kevin is thinking.  

Video Clip 2: Class Discussion: What did you discover about electricity?

	In C5Act4_HW_Elec_Models.mpg the teacher asked the class what they discovered about electricity.  Students had just finished lighting the bulb with one wire and a battery and they had connected circuits using holders and switches.  In this section you will describe some of the different arguments made by Charlie, Harley, and Jacqueline.  These students’ are identified by name in the picture on the right.
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For the following questions use evidence from the movie (such as gestures) and cut and paste statements from the electronic transcript to support your ideas about how students are thinking.
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 2. Charlie’s versus Harley’s model:  What is Charlie’s model (how 

    does he think electricity flows through a circuit?) What is Harley’s 

    model? How do you think Charlie’s model is different from   

    Harley’s? 
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 3. What argument(s) does Charlie use to support his model? What 

argument(s) did Charlie use to refute Harley’s model? 
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 4. What argument(s) does Harley use to support his model and refute 

    Charlie’s model?
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 5. Jacqueline’s model: What is Jacqueline’s model? What argument(s) 

   does she use to support her model and refute Charlie’s model? 

Summarizing Questions

· The following questions will be discussed in class. Take a moment to prepare your own reflections on these questions to share with your group.  
S1.       In C5Act4_HW_Circuits.mpg at time 02:44, Kevin and Skyler made a drawing of their circuit. Figure (a) shows them drawing the switch. The circuit in figure (a) is a complete circuit with a battery, switch, and bulb. By the time they finished, they had added an extra wire as shown in figure (b). However, as you can see in figure (c) the students correctly drew the configuration that would light the bulb with just a battery, a wire, and a bulb. 
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        (a)


(b)



(c)  

Do you think the drawing of the extra wire in (b) was a mistake by the students or do you think they were intending to show something? If you think they were intending to show something, what do you think they were intending to show?

Do you think Skyler and Kevin’s thinking is sophisticated or simplistic? Why?

S2.       Consider Harley, Charlie, and Jacqueline’s statements in the movie and in the transcript. Were these students thinking about electricity more in terms of energy, more in terms of current, or both? Provide evidence from the movie and the transcript to support your claims.

[image: image15.wmf]   Participate in a class discussion. If you finish early, discuss anything that you found particularly interesting or troubling. 

Notes: 

C5Act4_HW_Circuits.mpg

	00:07:14
	Jacqueline
	‘kay, give me that thing.  

	00:09:28
	Georgina
	But how do we do, put the little ball?

	00:19:03
	Georgina
	Wait it gets hot, the wire gets hotter and hotter when we each put it on something.  

	00:28:10
	Jacqueline
	I think we, cause we put this one together with the metal 

	00:33:09
	Georgina
	Jacqueline! Can't you see, watch come here.  Could you see like a little wire?

	00:44:28
	Georgina
	Put it, put it.

	00:46:10
	Jacqueline
	Which one? This one? 

	00:47:09
	Georgina
	Yeah.

	00:47:24
	Jacqueline
	Up here?  

	00:48:24
	Georgina
	Yeah.  However you want it.  

	00:58:27
	Jacqueline
	Like that?

	01:00:12
	Georgina
	Ah!

	01:06:05
	Jacqueline
	There!  There!  It's gonna get hot.  

	01:10:18
	Georgina
	Hurry before it gets hot.

	01:12:28
	Jacqueline
	What?  Then what should we ...and then you see we connect it.

	01:18:16
	Georgina
	And then right here connect it.  

	01:30:10
	Georgina
	We did it!!

	01:34:04
	Katlin
	Can you get it?  Well if it's hot that means it's, it's kind of working.

	01:41:23
	Katie
	It works because you're touching the bottom so when you take it, you just take that wire and put it to the side of the light bulb and hook it up and maybe the wire from right there might be traveling over here and might be traveling over here and might be going to the wire and making it light up and maybe going to the bottom of the light bulb.

	02:06:17
	Ms. Harber
	Alright, it sounds like you have a good idea of what's happening, I'm gonna give you some new materials..

	02:10:16
	Kevin
	And these, these take the power from the battery

	02:14:11
	Ms. Douglas
	Okay and where does it go?

	02:15:10
	Kevin
	It goes all the way until here to the light.

	02:17:27
	Ms. Douglas
	Does it just stop there?  

	02:19:02
	Kevin
	No.

	02:20:09
	Ms. Douglas
	Where does it go then?

	02:21:18
	Kevin
	It goes to the light bulb.  

	02:22:21
	Ms. Douglas
	But then once it's in the light what happens?

	02:23:22
	Sylvester
	Yeah, it goes down here and then it goes right here.

	02:25:09
	Ms. Douglas
	And then what does it do?

	02:26:25
	Kevin
	It lights up.

	02:27:24
	Ms. Douglas
	And it stays right in the light?  

	02:29:05
	Sylvester
	Oh, let's try to put it right here.  

	02:31:10
	Ms. Douglas
	Okay, try some other things.

	02:31:21
	Sylvester
	Look at the light!   (having just connected the switch so it turns the bulb on and off)

	02:33:21
	Kevin
	We did it!

	02:35:08
	Ms. Douglas
	So what's happening now? 

	02:36:12
	Sylvester
	C’mon, put it on!  See look at!

	02:38:24
	Ms. Douglas
	So it's a big circle still isn't it?

	02:40:12
	Sylvester
	Yeah!! We did it!

	02:41:07
	Kevin
	We did it!

	02:43:02
	Sylvester
	No, it's okay, see look at (beginning diagram on presentation board).

	02:46:10
	Kevin
	Okay, then this too.

	02:50:23
	Sylvester
	Oh, Yeah.

	02:54:30
	Kevin
	Oh then, then we have the thing to hold it.  Don't we have that thing to hold it?

	03:05:02
	Sylvester
	Then what about this part?

	03:09:19
	Kevin
	What part?

	03:12:05
	Sylvester
	(erases a line representing a wire on discussion board)

	03:14:03
	Kevin
	No that part's okay!

	03:15:23
	Sylvester
	I know, I was just...Where's the purple?  

	03:28:18
	Kevin
	And then, where's the ball, and then..

	03:36:04
	Sylvester
	You holded the wire right there (they decided to also draw a picture of how they lit the bulb with one wire and one battery).

	03:38:18
	Kevin
	Put the wire down there

	03:41:10
	Sylvester
	And the light bulb

	03:43:11
	Kevin
	The light bulb

	03:44:21
	Sylvester
	Oh, we need a yellow!

	03:54:04
	Sylvester
	Yeah.  That's how we did it.

	03:55:24
	Kevin
	We did the one that has um um, before.

	04:00:07
	Ms. Douglas
	Before, without the switch or with the switch?

	04:02:09
	Kevin
	Without

	04:02:25
	Ms. Douglas
	Without?

	04:03:17
	Kevin
	When, when, that's how we got here.

	04:04:30
	Ms. Douglas
	Oh, to show..

	04:05:21
	Kevin
	Yeah.

	04:07:02
	Ms. Douglas
	That's fine.

	04:11:01
	Diagrams
	(Diagrams that each group completed at the end of the activity)


C5Act4_HW_Elec_Models.mpg

	00:05:05
	Ms. Harber
	So who can raise your hand and tell me some things you've discovered about electricity so far.  

	00:11:10
	Charlie
	That it travels through a wire but like um, it travels through any, um most stuff that's made out of metal and like wires, it's actually like little streaks made out of metal from the inside.  So that's why it travels through.  

	00:29:23
	Ms. Harber
	So are there some things that electricity doesn't travel through?  

	00:32:02
	Charlie
	Um

	00:34:16
	Lupe
	Paper

	00:35:12
	Charlie
	Paper?

	00:38:14
	Harley
	Um, electricity needs to travel through metal.

	00:43:06
	Harley
	The battery's right here and then the wire and then more wires and that makes the circle.  

	00:49:01
	Ms. Douglas
	Okay, so electricity goes in a circle.  Can we agree on that, can we say that, electricity goes...

	00:54:10
	Charlie
	I don't really think it goes in a circle.  

	00:56:20
	Ms. Douglas
	You don't?

	00:57:14
	Charlie
	Well, I mean I think it's supposed to go in a circle but like I don't think it travels like only one way.

	01:04:07
	Ms. Douglas
	So it might be going..


	01:05:26
	Charlie
	Yeah because maybe, because-

	01:06:29
	Harley
	Yeah, but it still forms a circle.

	01:09:04
	Charlie
	Yeah, I mean it forms a circle but the electricity but it does-the electricity doesn't go only one way.  I mean like it goes two sides and then and so that, so that

	01:17:28
	Harley
	But it still forms a circle

	01:19:06
	Charlie
	Yeah, so that they meet at the end and then they even give even more power (moving two fists up toward each other in a circle)

	01:25:05
	Ms. Douglas
	So you think it goes like this...

	01:25:26
	Charlie
	Yeah, and they give even more power.

	01:26:06
	Harley
	Yeah, but it's still, it still makes a circle.

	01:28:20
	Charlie
	That's what I'm saying, it is a circle but electricity doesn't go in one way, I mean...

	01:36:18
	Valerie
	Some people are convinced that it goes both directions and I was just wondering if we had any observations that could support that idea.

	01:44:22
	Felix
	Draw a picture maybe?

	01:47:20
	Charlie
	I, I but like so if you only use one side and don't connect the other side um, it will only give power from one side and it won't have enough power so you need to connect the other side so it'll make double the power and then the light bulb can get enough energy to light, to light up.  

	02:13:23
	Valerie
	Katie was showing me (earlier) that electricity comes like this and goes drrrrrrvvv and goes in one, one direction and Charlie is saying it goes drrrrvvv in two directions.

	02:22:20
	Harley
	But how could it do that cause, it, if it doesn't- then how could the powers combine?

	02:29:12
	Charlie
	It's like the same power.

	02:34:14
	Jacqueline
	Um, there's only one way um that the, the atoms from inside could go around and not two sides.

	02:46:09
	Harley
	Atoms?

	02:47:10
	Jacqueline
	Because, because they, when they touch together they can't keep going so they have to go only one side and keep going.

	02:55:13
	Harley
	If it goes through two ways then it will just get stuck right there and then it will just go and then it will just go, it would just go off.  But if you do it one way it would just keep going in a circle but if you go two ways it would just get, they'd crash into each other.

	03:13:14
	Kevin
	And stop?

	03:14:07
	Harley
	Yes, and then the light bulb would just die.

	03:17:29
	Charlie
	Um, um can I say something?

	03:21:12
	Ms. Douglas
	Sure.

	03:22:11
	Charlie
	Um, I think like if you do it one way, I think that the electricity stays in the light bulb because it uses it.  And then like if you only do it one way, like it will use it and it won't go all the way-like I think it goes both ways because if it only went one way uh, I don't think it goes, I don't think it goes in a circle-I mean like one way because like, I think that the electricity that goes to a light bulb stays there and, and, and cause a light bulb uses it, uses the electricity.  


[image: image16.wmf]
Wire





Charlie





Harley





Jacqueline





Battery





Bulb





Extra wire





Bulb





Battery





Switch








© 2007 PET 
5-91
5-88
5-89

[image: image19.wmf]_1108571340.doc
[image: image1.png]PET















