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	CHAPTER 4

Learning about Learning

ACTIVITY 2 HW#2: Children’s Ideas about Gases


Chapter 4

Activity 2 HW#2


Name:________________________________   Date:_______________  Group: ______

Purpose

	In Chapter 3 you learned about two models: a domain model for magnetism and a model for electric charges in materials.  Each of these models was useful to make sense of observations and to help explain phenomena. In this activity you will investigate how other learners, specifically children, use models to guide their thinking.
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	What types of models of gases do  4th grade students use to guide their thinking?


Initial Ideas
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Imagine that 4th grade students were asked to draw what is inside a sealed plastic syringe before the plunger is pushed in and after the plunger is pushed in. What do you think they would draw? Draw your predictions in the pictures below. 
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	Before the plunger is pushed
	After the plunger is pushed
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What ideas (models) do you think the children might have been using in drawing the pictures you drew on the previous page?

Collecting and Interpreting Evidence

Children’s Initial Ideas about Air 
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Watch the movie called Gases_Initial and take notes. This movie will show young students’ initial predictions about what is inside a sealed syringe before and after the plunger is pushed in. 

1. What types of ideas or models of air did the children articulate in their whole class discussion? Use the transcript that is included at the end of this activity. Write actual comments that the students made (or note the video time) about the air in the syringe before and after the plunger was pushed in. 

2. A representative sample of the children’s pictures is shown on the next page. Classify these pictures into two or more categories, representing different models (or ways of thinking) that the children have about the air in the syringe. (You can invent any categories that make sense to you.) Write your category on the right of each picture. 

[image: image6.png]



[image: image7.png]



[image: image8.png]



[image: image9.png]



[image: image10.png]



[image: image11.png]



[image: image12.png]e the air that {gn the |

o 5~
Boer s ot n,,r

o




Children’s Final Ideas about Air 

After several activities involving sinking and floating of solids and liquids, experimentation with sinking and floating packed versus non-packed cooked rice, an experiment involving heating air and expanding a balloon, and a “participatory simulation” where students pretended to be particles of gases and liquids, they were asked again to draw a picture of the air inside a sealed syringe before and after the plunger is pushed. 
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 Watch the movie called Gases_Final and take relevant notes.

3. What types of models of air did the children seem to draw and/or articulate when asked to draw a picture of the sealed syringe?  Sketch some pictures and describe what the models show.

4. What was similar and what was different about the models that children seemed to be using to guide their thinking in the initial and final movies? 

Summarizing Questions
S1.   Two teachers were discussing the videos you just watched. Do you agree with Ms. Boyd? Mr. Gonzales? Both? or neither?  Why? 
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          Ms. Boyd                                                            Mr. Gonzalez

S2.
The children in the movie also seemed to have some ideas about pressure. For example, in the transcript labeled Gases_Final, at video time 00:04:56, Anna states that the “air has some power,” and at video time 00:06:47, Brian says that the cap will blow off because the syringe cannot expand. What are your ideas about pressure and how do they compare to the ideas stated by the students? 

What model(s) of air are you using to guide your thinking about pressure? 

S3. 
Students’ language, as well as their written representations of air, differed between the beginning and the end of the activity. For example, the children talked about air as “it” in the beginning of the activity and in the end of the activity they talked about air particles as “they.” Think about some specific language, symbols, or diagrammatic representations that you have learned to use in PSET and briefly discuss how these formalisms have been helpful for your further learning.

Movie 1 Transcript: Gases_Initial

	0:00:05
	Teacher
	If you look at your paper, the first thing shows a plunger and it kind of looks like this and it has a cap on it. Well, I don't have the cap for this, so I'm just going to put my finger on it. I want you to draw me a picture on that first one where it says "before." Use your pencil and draw me a representation of what you think's in here. How could you draw something that would do that - show what's in here. You can draw it anyway you want. Or write anything you want. Just so that you're describing what's in here - in this part of the tube where it says "before" okay? 

	0:00:50
	Teacher
	Now if push in this plunger in, like this, I've kept my finger on here, what do you think is in there now? Draw it. Okay. Show me what you think is in there now. How is it the same or different than the one you did where it says "before"? So I pushed this in some. How is it the same or how is it different? 

	0:01:39
	Writing
	Air is inside the tube

	0:01:46
	Writing
	Air

	0:01:57
	Writing
	Air (arrow is pointing into tube)

	0:02:01
	Writing
	The same air. The air after pushes together

	0:02:10
	Teacher
	Who can tell me what they think is happening in here when it's blocked on the end.

	0:02:14
	Student
	the air inside

	0:02:16
	Teacher
	okay

	0:02:22
	Matt
	Since it's blocked, I think the air has nowhere to go between the plunger and the top so 

	0:02:29
	Teacher
	or the tip there

	0:02:29
	Matt
	or the tip so the air has pretty much nowhere to get out. 

	0:02:33
	Teacher
	okay

	0:02:34
	Matt
	So it's harder to push it

	0:02:34
	Teacher
	okay. Did you have your hand up to tell me something? 

	0:02:40
	Anna
	it's kind of air

	0:02:42
	Teacher
	just kind of air

	0:02:43
	Erin
	um in between the tinier space, there's air and it's pushing together so the air has to get closer and closer to each other.

	0:02:52
	Teacher
	Okay so when I - you're saying when I'm pushing the plunger in like that, the air is getting closer to itself. Okay. 

	0:02:59
	Kaylee
	I think when you push it in, it's like becoming dense because it has to uh like push itself together

	0:03:09
	Teacher
	okay. Anna? 

	0:03:11
	Anna
	Like Kaylee said, I think it's compacting.

	0:03:14
	Teacher
	Okay it's compacting

	0:03:17
	Student
	and it's becoming squashed

	0:03:17
	Teacher
	Squashed 


Movie 2 Transcript: Gases_Final

	0:00:17
	Teacher
	If I took a cup and went [she covers an empty cup with her hand] filled it. What have I got in here now?

	0:00:23
	Students
	Air 

	0:00:23
	Teacher
	Air. Okay. If I take my hand off of it, what happens to the air that's inside? 

	0:00:31
	Students
	It escapes

	0:00:32
	Teacher
	It escapes. Moves. Okay? If you were trapped somewhere and suddenly you got to escape, would you move really slow? 

	0:00:40
	Students
	No

	0:00:40
	Teacher
	No. You'd move fast. Gases don't stay inside of things. They can move anywhere they want. Right? So, they move all over the place. They move high. They move low. They move to the left. They move to the right. Diagonally. Doesn't matter - they move. And they move quickly. And they move away from each other. So, in a couple of minutes, I'm going to tell you to become gas and I want you to move like a molecule of gas. There might be a time when you get a little bit close to somebody and you might gently kind of bump into somebody not going to smash into them. Gently bump into them. When you hear the chimes you have to stop immediately. Right where you are - stop. Ready, set, you're a gas. Go! woo woo woo. 

	0:01:42
	Teacher
	[rings chimes]

	0:01:43
	Teacher
	Whoa. You're a good gas. Excellent. You moved away from each other. You moved quickly. You were on the go. Occasionally you bumped into each other but then boing zoom zoom you were gone again. Excellent gas.

	0:02:05
	Student
	Can we do it again? 

	0:02:06
	Teacher
	30 seconds more of gas. Go!

	0:02:15
	Teacher
	[rings chimes] okay! Come back here. 

	0:02:25
	Teacher
	Now you're no longer molecules of gas. Now you're becoming molecules of a liquid. So, if I were to fill this cup with water. If I were to take this water and poor it into this cup, what shape would it take? 

	0:02:45
	Student
	Probably the same shape as the water 

	0:02:49
	Teacher
	yeah. Liquids take the shape of their container, right? If I pour a liquid in here, it's not going to become a long stick, it's not going to become instantly flat all over the place. It's going to take the shape of my container. So, but is it going to come out on its own? 

	0:03:07
	Students
	no

	0:03:08
	Teacher
	If I'm holding the cup like this, nice and firm, is the water just going to all of the sudden go like this in liquid form all over the place? 

	0:03:15
	Students
	no 

	0:03:16
	Teacher
	No, it won't. So water is not quite as free as gas. It can't go up. It can't go just everywhere. So now, you cannot go beyond this kind of like inner area here because now you're a liquid and you're in this area which would be like being in the cup and you're going to move a little slower. 

	0:03:49
	Teacher
	Alright, ready, I need to see molecules of liquid. So now you're moving around - maybe not quite as fast. 

	0:04:10
	Teacher
	Hello Mr. Molecule. Okay. [rings chimes] Alright, you make a great great puddle of liquid. 

	0:04:27
	Teacher
	I want you to think about it. We did this last Monday. What does it look like in the tube before you pushed the plunger in and after you pushed the plunger in with your finger on it. What's it going to look like? 

	0:04:50
	Kaylee
	See the air's not compact yet and then when you push it it compacts like [moves hands together] yeah

	0:04:55
	Brett
	Yeah without forcing it go go really hard 

	0:04:56
	Anna
	The air has some power so you wouldn't be able to completely compact it but you 

	0:05:02
	Researcher
	Wanna try? 

	0:05:02
	Anna
	but you might be able to make it part way

	0:05:03
	Kaylee
	It's probably hurting a little bit

	0:05:07
	Anna
	Oh it slipped

	0:05:12
	Brett
	Let me see it I have a stronger finger

	0:05:13
	Kaylee
	Then I want to try

	0:05:18
	James
	And then me

	0:05:23
	Brett
	oh

	0:05:25
	Kaylee
	Did it push back or did you pull it back? 

	0:05:27
	Josh
	Well, on this one, before you push it in, molecules are like um floating around just not not mushed together and then when you push it, they all get pushed together and then they kind of, they're really pushing against each other - they're pushing against this part of it and um the part where you're covering it and then it won't go anywhere. 

	0:05:58
	Researcher
	Now in the second picture, is there more dots or less dots or it doesn't matter? 

	0:06:03
	Josh 
	well, I think it's like the same because they're just being pushed together and they're just yeah they're just being pushed together. 

	0:06:16
	Brian
	Well mine is like all of the mol- all of the air is kind of spread out and um when it's like after, once you squeeze it in, it's really compressed together and the air doesn't have anyplace to go and that's how it gets compressed. Then eventually once you try to get it all the way, like the cap will like blow off

	0:06:44
	Researcher
	okay

	0:06:45
	Brian
	Or air will just come out of it 

	0:06:46
	Researcher
	Why do you think the cap will blow off 

	0:06:47
	Brian
	Because um also this stuff is coming in the tube and just like the thing we did with the balloon it was kind of going like this [moves hands further apart] but this it can't expand so it will just pop off. 

	0:07:05
	Researcher
	And do you want to show me your map? 

	0:07:07
	Jeremy
	Yeah, well on the first one before you push it in, they're all kind of floating around and stuff. But once you push it, they all go together and it's harder to push and they all just collected up. 

	0:07:24
	Researcher
	Alright, what's in that little space right near the plunger there? 

	0:07:25
	Jeremy
	um

	0:07:29
	Researcher
	Those little lines. What are those? 

	0:07:29
	Jeremy
	right here? 

	0:07:29
	Researcher
	No over right those 

	0:07:33
	Jeremy
	yeah it's just showing they're being pushed

	0:07:37
	Researcher
	Oh I see, alright. And do you have some evidence that makes you feel like your models are correct? 

	0:07:45
	Jeremy
	um, here can I see the plunger? So when you push it with your finger, it's easy. But when you get to there, they're all pushed together and it's hard to push. 

	0:07:57
	Researcher
	Can I see? Your fingers are on it. Oh okay. And you think that's evidence of what? 

	0:08:05
	Jeremy
	of them all pushed together and all compacted. 

	0:08:08
	Alex
	This is really spread out and these are really close together. 

	0:08:19
	Researcher
	So in this one, this one you have all these little dots in there

	0:08:22
	Alex
	mmhm 

	0:08:23
	Researcher
	If there's a hundred dots in there. Do you think there are 100 dots, or 50 dots or 150 dots in there? Do you think there's more or less or the same amount? 

	0:08:31
	Alex
	I think there's the same amount

	0:08:32
	Researcher
	You think there's the same amount? Why do you think there's the same amount?

	0:08:33
	Alex
	well it's because it's because they're all just one well they're all just spread out but if you keep on but if you push if you kind of like this, if you push them together but not really close together they're still the same amount they're just still bunched up. 
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I’m not sure that they developed the small particle model during the activity. They already had a sense of compression of air in the beginning of the activity. What they seemed to learn is how to represent their ideas in terms of particles. I think this could lead to further learning.











I think the students developed a small particle model during these activities. You can see by their initial drawings that they did not really know anything about air before the activities, yet in their final drawings they actually drew and explained microscopic models of air.
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