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	CHAPTER 4 

Learning about Learning

Activity 5 HW: Children’s Ideas about Magnetism


Chapter 4

Activity 5 Homework


Name:________________________________   Date:_______________  Group: ______

Purpose

	Throughout cycle 4 you developed and modified your model for magnetism.  In this activity you will have the opportunity to listen to 2nd and 3rd grade students describe their models of magnetism.  The purpose of this activity is for you to determine which parts of students’ ideas may be useful and how ideas at a given point in time reflect learning (even though the ideas students express may not look like scientists’ ideas).  
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	Why do elementary students’ models about magnetism make sense?


Initial Ideas

Movies for this activity can be found on your PET CD-ROM in the Student Resources folder for Cycle 4. The folder contains video clips of 2nd and 3rd grade students investigating properties of magnets. 

Note: Use headphones when viewing videos and make certain that the volume on your computer is at its maximum setting. 
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Open C4Act5_HW_Pred_Obs and watch the movie. In this movie 2nd and 3rd grade students predict whether a variety of different materials will be attracted to a magnet.  They then make observations to compare with their predictions.  

At the end of the activity shown in the movie C4Act5_HW_Pred_Obs,  the class arrives at the following class consensus ideas: 

· Some metals are attracted to magnets.

· A magnet has two different ends.  

· Different (north vs south) ends of two magnets pull each other.

· Similar ends of two magnets push each other.  

· Some magnets are stronger than others.
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Imagine that just after the activity, students were asked to draw pictures to show what they think is happening inside a magnet that makes the magnet special. Do you think these students would generate models of magnetism similar to the ones our PET class came up with? If so, why? If not, how do you think they would be different?

Collecting and Interpreting Evidence

Video Clip 2: Models of Magnetism

	Near the end of the magnetism unit, the teacher asked students to draw pictures to show what they think is happening inside a magnet that makes the magnet special.
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  Open C4Act5_HW_Mag_Models.mpg and watch the movie.
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Also, at the end of this activity, look at the pictures students are referring to in the movie.
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 1. All of the students’ models shown in the pictures attempted in some way to connect explanations with observations (or to their class consensus ideas shown on previous page). One might categorize the elementary students’ models in the following way: 

· Explanatory/Predictive: Models that not only provide potentially realistic explanations for observations but could also be used to predict outcomes of future experiments. These models could be tested by a clever experiment.

· Analogical/Imaginative: Models that use imaginative and analogical schemes to illustrate how the child is making sense of his or her observations.

(a) Try to find at least one example of each of these types of models from the pictures of students’ models. Use evidence from the transcript and from the pictures to support your claims. 

 (b) Discuss the advantages and/or limitations of each category for students’ further learning about magnetism and the nature of science. Use examples from the transcript and pictures.

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. Pick one of your favorite models from the set of elementary students’ pictures. Electronically cut and paste a copy of the model into your answer below. Describe your interpretation of the model (what is this student thinking)? Why is this model your favorite?

(a) How does this model attempt to incorporate observational evidence? Is it consistent with evidence?

(b) What is incomplete or problematic about this model?  

(c)  Is this model explanatory/predictive or analogical/imaginary?  Justify your decision that the model you discussed is explanatory/predictive or analogical/imaginative. 

S2. Which of the children’s models do you think is the best model? 

What are your criteria for “best” model? Are these the same criteria you apply to your own models in your PET class? Why or why not?  

Participate in a class discussion to share your answers to these questions and challenge or support the answers of others.

C4Act5_HW_Pred_Obs.mpg 

	00:05:20 
	Katie
	This one next. This one will attract.

	09:24 
	Kevin
	Yeah, that will attract.

	00:13:02 
	Adrianna
	It's over here.

	00:14:05 
	Katie
	Skyler.

	00:19:06 
	Katie
	Steel wool...I don't think it will attract 

	00:24:29 
	Kevin
	Steel wool...It’s steel! It's steel!

	00:31:05 
	Adrianna
	(now looking at a broken cassette tape) I don't think because it, because it doesn't have metal outside. That's why.

	00:36:23 
	Teacher 
	How about you Kevin, Kevin what do you think it will 

	00:40:01 
	Adrianna
	Because I think that only the metal will.

	00:43:05 
	Kevin
	I think, I think it will because it's metal inside.

	00:53:27 
	Kevin
	We thought the (glass) marble would stick but it didn't.

	00:58:25 
	Teacher
	Why did you think it would stick?

	00:59:28 
	Kevin
	Because, because (he describes the magnetic marbles the students played with on the first day of class).

	01:03:03 
	Kevin
	Who, who said yes on this, this one?

	01:05:22 
	Skyler
	I did.

	01:07:03 
	Kevin
	It doesn't

	01:07:22 
	Teacher
	It doesn't? Okay write it down.

	01:10:02 
	Adrianna
	And I, and with the pencil, I noticed that this is magnet (pointing to the metal end of a pencil) but, wait, let me, the metal, it will stick but whey you do it with the eraser it kind of will but it does with the metal. And if you do it with the wood, I think it won't stick. \

	01:34:06 
	Kevin
	It doesn't work on the wood.

	01:35:17 
	Teacher
	Did you write that down?

	01:40:27 
	Teacher
	Okay, now on the back you guys need to think of a rule for what attracts and what doesn't.  What kinds of things always attract to magnets.

	01:49:08 
	Skyler
	Metal things.

	01:50:08 
	Teacher
	All metal things though?

	01:51:28 
	Katie
	No.

	01:52:05 
	Kevin
	Yeah, yeah.

	01:52:28 
	Adrianna
	I think metal things that, I think/

	01:55:26 
	Kevin
	No, no, not all metal things, this is metal and it doesn't.

	01:58:29 
	Teacher
	Okay, so what kind of metal?

	02:00:28 
	Adrianna
	I think the metal things that, these metal things that are gold, the pencils that's metal...

	02:08:25 
	Teacher 
	So what can we say for a rule? What do you think Katie?

	02:15:09 
	Katie
	I'm thinking.  Some metal things attract to magnets.

	02:30:22 
	Researcher
	What are you writing down there?

	02:32:13 
	Felix
	Our...

	02:33:28 
	Jacqueline
	That almost all metal sticks to magnets.

	02:39:18 
	Researcher
	Ooh. But not all of them?

	02:40:24 
	Jacqueline
	No.

	02:42:03 
	Researcher
	Does anything that's not metal stick to magnets.

	02:45:17 
	Felix
	Um, no. Only the things that have metal in them stick to magnets.

	02:54:16 
	Jacqueline
	This one didn't, this one didn't.

	02:56:16 
	Researcher
	Which one, can you show us which one you're pointing to?  That one did not.

	03:09:16 
	Harley
	Almost every metal sticks- 

	03:11:29 
	Felix
	sticks to magnets.

	03:13:22 
	Researcher
	Okay, does it have to be a metal to stick?

	03:16:20 
	Felix
	No.

	03:16:26 
	Researcher
	It doesn't have to be a metal?  What else can it be if it wants to stick.

	03:21:30 
	Felix
	It could be 

	03:24:14 
	Harley
	Some type of plastic (shows the researcher that tape within the cassette was attracted)

	03:31:27 
	Researcher
	Oh, look at that.  What is that?

	03:39:09 
	Harley
	(?) little pieces of metal in it.

	03:41:14 
	Researcher
	You think it has little pieces of metal?

	03:42:17 
	Harley
	Yeah cause, I think it has little pieces of metal in this to make the sound.

	03:50:07 
	Researcher
	Oh, in order to make the sound. I see.

	03:52:12 
	Jacqueline
	And the inside of a compass like attracts to a magnet.

	03:56:20 
	Researcher
	What do you think the inside of the compass is made out of?

	04:00:29 
	Felix/Harley
	Metal.

	04:02:06 
	Researcher
	Why?

	04:04:03 
	Felix
	Because it sticks to the magnets.

	04:08:19 
	Harley
	It sticks and its just cer- it's just one kind of the metal that the magnets attract to. 

	04:18:14 
	Teacher
	Boys and girls we are almost out of time but we need to find out, we need to find out what you discovered. We need to find out what you observed.  Did anybody observe something that was different from what you predicted? 

	04:35:05 
	Kevin
	Yes.

	04:35:28 
	Teacher
	Kevin what did you observe that was different from what you predicted.

	04:39:13 
	Kevin
	Um, we thought it, um the steel wool wouldn't and it did.

	04:45:12 
	Teacher
	You thought it would not stick and it did stick.  Felix, did you have a surprise?

	04:49:24 
	Felix
	Um that the, that the compass and the middle, and the middle part it was sticking to the magnet.

	05:11:06 
	Teacher
	Oh and you predicted that the compass would not stick.

	05:13:16 
	Felix
	Yeah.


	05:14:03 
	Teacher
	But the middle part did stick and that was a surprise. Any body else, any other group have a surprise?

	05:21:13 
	Student
	A lot of surprises.

	05:23:22 
	Teacher
	You had a lot of surprises, Georgina did your group have a surprise?

	05:25:14 
	Georgina 
	We thought that the penny and the dime would stick but it won't.

	05:30:12 
	Teacher
	But it didn't.  And then one group hasn't shared yet, which group, Harley--

	05:36:02 
	Harley
	I was with this group but I got a good one!

	05:37:29 
	Teacher
	Charlie's group you guys share. What was a surprise you found?

	05:44:05 
	Kaitlen
	We thought the bread tie wouldn't work but it did. 

	05:48:25 
	Teacher
	Now listen to see if your rule is alike or different than the group that's sharing.

	05:56:05 
	Jacqueline
	Almost all metal sticks to magnets.

	06:00:20 
	Teacher
	Say it one more time Jacqueline.

	06:02:29 
	Jacqueline
	Almost all metal sticks to magnets.

	06:06:02 
	Charlie
	That's kind of like ours.

	06:07:14 
	Teacher
	Almost all metal-

	06:08:22 
	Kevin
	That's kind of like ours too.

	06:11:10 
	Teacher
	Almost all metal sticks to magnets

	06:13:11 
	Charlie
	That's kind of like ours.

	06:14:17 
	Teacher
	Let's listen to all of them. Okay, Lupe you want to go?

	06:21:21 
	Katie
	Some metal things stick to magnets.

	06:25:25 
	Teacher
	Some metal things, hmm that sounded like 

	06:29:22 
	Harley
	The first group

	06:31:08 
	Felix
	My, my idea.

	06:32:12 
	Student
	Almost all.

	06:33:02 
	Teacher 
	Oh, almost all and some.

	06:36:24 
	Charlie
	Certain kinds of metal attracts a magnet. I think it should say "to magnets."

	06:45:19 
	Teacher
	Anybody want to try to put all the rules together into one rule that we could all believe is true? Give it a shot Harley.


C4Act5_HW_Mag_Models.mpg

	00:05:28
	Teacher
	Imagine that you have a really big magnet, we want you to draw a picture and show what you imagine or think or predict is happening inside the magnet that makes a magnet special.

	00:14:30
	Interviewer
	You think there's what?

	00:15:13
	Georgina
	Magnets, inside the magnet because it’s like, like almost like electricity. 

	00:31:22
	Interviewer
	 Uh huh. And so is this one big magnet or is it a bunch of magnets?

	00:37:02
	Georgina
	A magnet

	00:38:20
	Interviewer
	And what are all these little things?

	00:40:27
	Georgina
	I think that this is what it would be inside of a magnet

	00:45:08
	Interviewer
	Oh okay, so you're gonna point to these things and tell us what they are?

	00:48:03
	Georgina
	Yeah.

	00:48:26
	Interviewer
	Alright!

	00:49:26
	Interviewer
	And how does your magnet work?

	00:52:02
	Charlie
	I think that it's like a person that like loves chocolate and they, they want to grab the chocolate so much and like these likes to grab the, the right kind of metal that's why it like sticks to it.  Cause it like, it's like a person that loves chocolate that like really wants to grab it bad.

	01:13:11
	Interviewer
	So does that explain when the red and the red push from each other?

	01:18:09
	Charlie
	Uh...Oh I know how to say that.

	01:22:12
	Interviwer
	Um hum, so think about that one for-

	01:24:05
	Charlie
	I know that one too.

	01:25:03
	Interviwer
	What do you think?

	01:26:15
	Charlie
	That it's like, I hate that kind of chocolate and I won't have it and they push away.

	01:33:30
	Nestor
	The little ball that's inside of the orb, and the electricity comes out from the little ball inside the orb and causes it to stick to any kind of metal.  

	01:52:07
	Adriana
	I think that inside the magnet there's some, there's metal.

	01:58:22
	Interviewer
	Is it just regular metal?

	02:01:05
	Adriana
	There's like black metal.

	02:03:07
	Interviewer
	Is it the same as the metal that's inside a nail?

	02:07:16
	Adriana
	Umm, no.

	02:13:10
	Interviewer
	Why not?

	02:15:01
	Adriana
	Because the, the, cause the nails, the metal it's not the one that could stick to a magnet.

	02:30:28
	Interviewer
	It's not the right kind?

	02:32:05
	Adriana
	Yeah.

	02:32:19
	Interviewer
	Ah, it's like the kind in a nickel or a penny?

	02:36:17
	Adriana
	Yeah.

	02:36:21
	Interviewer
	Oh, and then the magnet, what kind is it?

	02:41:26
	Adriana
	I think there is some black metal. The right kind.

	02:52:10
	Elizabeth
	I think that both sides are different because one side pulls and another pushes.  I think they're different chemicals that they put in each side.

	03:03:26
	Interviewer
	Oh, and do you have a picture that shows that?

	03:06:14
	Elizabeth
	Yeah.

	03:06:20
	Interviewer
	Can I, will you show me on the picture?  Okay so, where's the magnet?

	03:09:26
	Elizabeth
	There (pointing to her picture).

	03:13:28
	Interviewer
	Okay and where's the different sides?

	03:18:10
	Elizabeth
	Well this is a side and this is another side.

	03:21:03
	Interviewer
	Oh okay, so this is all one magnet?

	03:25:07
	Elizabeth
	Ah, mmm, no, it's because these are different chemicals and first you put one side a different chemical and another a different one.

	03:39:17
	Interviewer
	Ah, and so that's why they do different things?

	03:42:09
	Elizabeth
	Um hum.

	03:43:14
	Jaqueline
	The force is from where the magnet's getting stronger.

	03:48:29
	Teacher
	Is the force (Jaqueline had the word "Forz" written on the page) coming from here or is it coming from...

	03:51:07
	Jaqueline
	Where? I don't understand.

	03:53:24
	Teacher
	The force.

	03:55:24
	Jaqueline
	From here (pointing to an area between magnets drawn on the page)

	03:57:09
	Teacher
	Between the magnets?  Okay.

	03:59:12
	Jaqueline
	But we can't, we can't actually see it. 

	04:02:08
	Teacher
	Okay, it's invisible really?

	04:04:15
	Jaqueline
	But we could feel it.

	04:06:18
	Teacher
	How could you feel it?

	04:08:03
	Jaqueline
	By, if you have like two magnets and they don't stick together you can feel how it's pushing each other.

	04:15:25
	Teacher
	What does it feel like?

	04:17:24
	Jaqueline
	Like if you have, ah, if you are trying to pull it hard and it doesn't stick together.

	04:25:00
	Teacher
	Okay.

	04:27:01
	Teacher
	How do you think you can make a magnet stronger?

	04:29:11
	Jaqueline
	By putting a lot of magnets together?

	04:38:19
	Interviewer
	Can you explain your, your, your idea?

	04:41:13
	Skyler
	Um the (inaudible) and its metal. 

	04:49:22
	Interviewer
	Which one?

	04:50:20
	Skyler
	This.

	04:51:22
	Interviewer
	Is that the magnet?

	04:52:21
	Skyler
	Uh huh.

	04:53:17
	Interviewer
	Alright, so here it is.  And which is really strong? 

	05:00:02
	Skyler
	That one.

	05:01:10
	Interviewer
	Yeah. So what is these thingies? 

	05:04:00
	Skyler
	The electricity.

	05:05:13
	Interviewer
	Oh, so let me read it, or do you want to read it.

	05:09:28
	Skyler
	No you can read it. 

	05:10:28
	Interviewer
	Why don't you read it.

	05:11:30
	Skyler
	‘Kay.  The little magnets sticks together and it makes it strong and it, the little magnet picks up the chair.

	05:22:02
	Interviewer
	Uh huh.  And what is inside this? if you had special glasses what would you see? 

	05:28:25
	Skyler
	Uh, metal?

	05:30:22
	Interviewer
	Metal inside. Is that what that is?

	05:33:14
	Skyler
	Yeah.

	05:34:20
	Interviewer
	So how does your magnet work?

	05:36:23
	Silvester
	He has thunder out of his hand-that's where it sticks, and this is where they fight and if they bump, that's where it doesn't stick because they bump and it makes it shake and it make it fall.

	05:50:22
	Interviewer
	Okay, so this is where it sticks to what?

	05:53:30
	Silvester
	To um, metal.

	05:55:26
	Interviewer
	And this side doesn't stick to metal?

	05:57:25
	Silvester
	No, because they fight and he-they bump and then they-um, it shakes and then they fall.

	06:06:02
	Interviewer
	And if they fall, what does that mean?

	06:08:05
	Silvester
	The metal falls.

	06:10:01
	Interviewer
	Oh, the metal falls off, I see. And here the lightning bolt keeps it on?

	06:15:10
	Silvester
	Um hum.

	06:17:03
	Silvester
	This one's the bad side and this one's the good side.

	06:19:05
	Interviewer
	Ah, why does it have two sides?

	06:21:08
	Silvester
	It's like this one, because this one makes the um erases (he has the metal and eraser part of a pencil shown attracting to one side and repelling from the other side.  Attraction and repulsion are shown by arrows towards and away from the magnet) and this one makes it go and it's locked and the bug helps it.  

	06:39:05
	Interviewer
	Oh, this one has a bug too?

	06:40:09
	Silvester
	But it, it, (?) because some, a lot of people hold it from this side and he's helping it push it away because this one's not locked and every-if it comes this way it might bump it too hard and it might open it so he's trying to hold it and they bump it and it shakes and that falls off.  

	07:05:28
	Interviewer
	And then this side?

	07:08:05
	Silvester
	It, it, helps.  And this is the night time and this is the, this is the morning but I didn't get to do it and this is the emergency door and if something happens they have to get out but they have to do- they have to go out and no one has to see them because they're magic and they don't want anybody to see and they have to run to another magnet.

	07:38:07
	Interviewer
	Oh, which, who's they?

	07:39:16
	Silvester
	Those peoples.

	07:41:14
	Interviewer
	Oh and what do the people do?

	07:43:19
	Silvester
	They just help the magnet?

	07:45:11
	Interviewer
	What do they help?

	07:46:21
	Silvester
	They don't, because they have something secret in this and this one's fine but they just-this one just, this side is the good side and it's happy they play, and this one is bad because cause they have to be bad so, so if, if it connects and they play this would come down and it would see the secret stuff and he's trying to help because-and they fight because if this comes and put it down, he he bumps and this shakes and he falls off.

	08:23:20
	Interviewer
	So do you think this model is at all like this one? Or are they both very different from each other?

	08:29:24
	Silvester
	These parts and this part is the same but they don't have to climb up.

	08:35:12
	Interviewer
	Oh!  I see, very cool, very good.

	08:38:15
	Silvester
	And this one's the circle magnet and this one's the one-

	08:42:04
	Interviewer
	I see this one's the horseshoe magnet and is one of these.

	08:51:17
	Kevin
	It's like um, ah, ah, well bright and yellow and it makes the magnet stick.

	09:03:12
	Interviewer
	Oh, that, and so what are these?

	09:06:04
	Kevin
	That's the electricity inside.  

	09:08:09
	Interviewer
	Ah! Now is it the same on both sides? 

	09:13:06
	Kevin
	Ah, some, sometimes it could be bigger? and sometimes it could be smaller. 

	09:20:04
	Interviewer
	Alright, thank you.

	09:22:28
	Katie
	I think there's a person in the magnet to tell the magnet what to do because there might be a TV in the magnet and little radio and a wire.

	09:41:20
	Lupe
	What does the TV do really?

	09:44:03
	Katie
	It tells the, it says something and then it goes through the wire to the speaker and it says- the speaker tells the magnet what to do.

	09:57:18
	Lupe
	Oh.

	10:01:23
	Harley
	So if there's metal right there the TV will show it and then it will come through her and it will say, "there's metal up here, come stick to me."

	10:10:20
	Katie
	No. It will say "Push" and if the magnet hears that it will push and if it hears "do not push" the magnet won't push.

	10:20:04
	Harley
	Oh.  It will stick?

	10:21:16
	Katie
	Felix?

	10:23:13
	Felix
	Can I go next.

	10:27:10
	Lupe
	How come you can't hear the magnet talk?

	10:31:20
	Katie
	Maybe because it only lets magnets hear and um maybe it talks in a whisper voice even though the volume's up high. 

	10:53:19
	Felix
	I think there are metal inside a refrigerator and metal inside a magnet and that's how they stick.

	11:12:10
	Teacher
	Tell them your really interesting question you thought of too Felix. Before you raise your hand listen to this question he has about magnets.

	11:18:18
	Felix
	Why do magnets stick only to some metal and not all metal.


	11:35:25
	Kaitlen
	I think that a magnet will be able to stick to a refrigerator. The refrigerator has the magnet have some special thing inside of it.  Know how it on the refrigerator it has some white stuff over it? Well I think inside that white stuff over the refrigerator there is a magnet inside of it.  You know what I mean? So if you put a magnet on a refrigerator it will stick. I think that you have to put different things together to make a magnet.  I think you have to fire it so it will stick.  If we could look inside a magnet, I think that would be fun.  How are magnets made because I think it would be interesting to know. 

	12:30:02
	Harley
	Um, um, I don't think, well you might think this but, I think that there might not be a magnet inside the fridge that it's just metal because the magnets already here and if there's a magnet right there it might push, I mean what if it accidentally push the other way and they push? No for real.  I mean, I'm not joking.

	12:57:17
	Teacher
	Have you thought about that Kaitlen?

	12:58:29
	Kaitlen
	Hum um.


Georgina’s Model
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Charlie’s Model
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Nestor’s Model
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Adriana’s Model
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Elizabeth’s Model
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Jacqueline’s Model
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Skyler’s Model
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Harley’s Model (not shown in video)
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Silvester’s Model #1
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Silvester’s Model #2
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Kevin’s Model
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Katie’s Model
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Felix’s Model

[image: image20.jpg]— thowk the,- ccse mgaéeLv ‘n‘rﬁa‘c
N re fﬁ%geaxber\m M"feL

e Siﬂ‘& e MEJet
T 9‘9/6/?.5





Kaitlen’s Model

[image: image21.jpg]e fo Stk o
e new% e b5 e ety i sue *
O iy e aatintr 45 @ Pec] Wiy n Sk 10
11 :

- he whie St oer #7 gl T think
"5_'*““* WHe AL on Fle (CBraier  Thee I




[image: image22.wmf]















© 2007 PET
4-73
4-76










           4-77

_1108571340.doc
[image: image1.png]PET















