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	CHAPTER 2

Learning about Learning

Activity 5 HW: Children’s Ideas about Friction


Chapter 2

Activity 5 Homework


Purpose

	The purpose of this activity is to help you understand that although ideas expressed by students may not sound like scientists’ ideas, they usually represent a partial (or full) understanding. In this activity you will make inferences about students’ knowledge at different points throughout a lesson on friction.
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	What types of ideas do 2nd and 3rd grade students have about why moving objects eventually slow down and stop?


Children’s Ideas

Before a teacher began an activity on friction, she had the following target ideas in mind for her 2nd and 3rd grade students:

1. Toy cars slow down and stop at different distances on different surfaces.

2. Toy cars slow down because the surface exerts a push against the car in the direction opposite to the motion of the toy car.

Initial Ideas
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  Imagine that second and third grade students were asked to explain why they think a car slows down and stops when it is given an initial push on the sidewalk.  What types of answers do you think they would give, and what reasoning do you think they would use to justify their answers? Draw on the article Children’s Ideas about Force and Motion (from Chapter 2 Activity 3 HW) and your own personal experiences.

Collecting and Interpreting Evidence

The movies and associated transcripts can be found on the PSET DVD in your Student Resources folder for Chapter 2.  

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

Video Clip 1: What ideas do 2nd and 3rd grade students express when asked “Why does the object slow down?”

	Two weeks before the discussion that takes place in the movie Friction_Initial, students were given about 10 minutes to play with sandpaper, toy cars, and ramps.  In the movie, the teacher asked students why they think a car slows down when it is given an initial push on the sidewalk.  
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Open the movie Friction_Initial and watch the movie.  
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 1. Do any of these students seem to be thinking about friction as a push (force) against the car in the opposite direction of motion?  Which students seem to be thinking about friction as a force and which students seem to be thinking something else about why objects slow down?  Use comments from the video (and cut and paste statements from the electronic transcript at the end of this activity) to support your interpretation of students’ thinking. 
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 2. Do you think any of these students are thinking about force in one or more of the ways outlined in the article, Children’s Ideas about Force and Motion?  Provide evidence from the movie and the transcript.  

Video Clip 2: Experiments with Sandpaper and Sticky Notes

	In the movie Friction_Experiment, two 2nd grade students are performing an experiment with sandpaper, a car, a ramp, and a board with sticky notes lined up (rather like a PSET experiment). The sticky notes had little hands drawn on each one to suggest the idea of “pushing.” 
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Students were given coarse, medium, and fine sandpaper to help them develop the idea that even as the surface gets smoother there is still some type of push slowing the car down.
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Open the movie Friction_Experiment and watch it.  
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 3. At video time 00:48:23 Adriana articulates an idea about some differences between the motion of the car on the ramp surface and its motion on the sandpaper surface.  Elizabeth then expresses her idea.  What ideas do Adriana and Elizabeth use to explain why the car slows down on the sandpaper?  Use examples from the entire video and transcript to support your interpretation of the children’s ideas.

Video Clip 3: Students’ Final Ideas about Friction

In the movie Friction_Final, students presented their final ideas following the sandpaper/sticky note experiment.
[image: image11.jpg]



Open the movie Friction_Final and watch it.  Then review the movie Friction_Inital.

Summarizing Questions

S1.  Compare the types of comments students made about why cars slow down in Friction_Initial to the types of comments students made in Friction_Final.  Were there any general differences in their explanations for why a car slows down?  Use examples from the movie and transcript as well as the content on the students’ dry-erase boards (in Friction_Final from 00:03:40 to 00:04:40) to show differences in the ways students talked about slowing down before and after the experiment. 

Do you have any evidence to support the claim that the students learned something? Make some claims about what students learned and support your claims with evidence. You may wish to focus on one or two students.

S2:
In Friction_Final, Charlie and Harley presented their final explanation for why cars slow down and stop. What was their explanation for why cars slow down, and what do you think they understand about friction at the end of the activity? Do you think their explanation is a good explanation? Why or why not? Use evidence to support your claims.

S3: Based on the discussion in Friction_Experiment, do you think Adriana and Elizabeth seemed to learn anything? That is, did their ideas change in any ways during the experiment? Do you think these students established a full understanding of friction as a surface push against the car? Use evidence from the movie to support your claims.

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

Friction_Initial.mpg

	00:05:09
	Teacher
	Okay we want you to imagine if you had a little car and there was no ramp, it was just on something flat like the sidewalk and you gave it a push, just imagine what would happen to that car.  If you think it might start slowing down after a while, think why do you think it would slow down?  

	00:27:18
	Jacqueline
	Maybe if you push it like not that very hard it will go slow because of the-maybe the sidewalk has bumps like the rough um, the rough um sandpaper that we had and it didn't went that fast so if you push it like kind of, like kind of fast like that, it might go really fast but it might stop really quick.  

	00:53:03
	Harley
	Um, may-, um I agree to what Jacqueline said, if it's bumpy but um maybe it's ‘cause it's not like have batteries ‘cause if it has batteries the tires move by themselves so you don't have to give them a push you just have to turn it on but if you give it a push and it doesn't have batteries so it won't keep on going.

	01:15:23
	Felix
	I think that if the, like the sidewalk has little rocks to it um that the car won't go that fast.

	01:26:12
	Katie
	I think if you gave it a hard push it would go over a- two or one crack but then stop because those cracks might make it stop when the tire goes on them.  

	01:42:06
	Teacher
	Do you have any idea how those cracks might make it stop?

	01:45:26
	Katie
	Because they’re a little deep for those little cars.

	01:51:02
	Harley
	I think um, when you push the car why it slows down and stops is be-not it's kind of has to do with gravity a little bit cause the gravity helps um it cause um maybe it needs a little bit more power, instead of just pushing it needs like electricity and pushing.

	02:16:08
	Teacher
	To keep going?

	02:17:19
	Harley
	(nods)


Friction_Experiment.mpg

	00:04:26
	Elizabeth
	‘kay.

	00:10:18
	Researcher
	Do you guys know what we're doing?

	00:12:12
	Elizabeth
	Um, we're gonna test these three, these three um, these three sands with the car and we need to test how, how much inches, ah we need to put how much inches did it go.

	00:36:22
	Researcher
	Right.  Okay there's your, here's your ramp, here's your blocks so we're gonna have it two blocks high

	00:42:14
	Elizabeth
	Thank you.

	00:43:16
	Researcher
	Like that, and then the car--

	00:48:23
	Adriana
	I think it goes fast here but when it gets to here it gets slower.

	00:53:21
	Elizabeth
	Yeah because there's bumpy things

	00:56:14
	Adriana
	And it's like stickers something

	00:59:07
	Elizabeth
	No they're bumpy things.

	01:02:01
	Elizabeth 
	Seven inches.

	01:04:22
	Adriana
	Yeah? You sure?

	01:06:18
	Elizabeth
	Yeah! Seven inches.

	01:09:01
	Adriana
	Seven inches.

	01:13:17
	Elizabeth
	Okay, now so for the smoothest it went 

	01:18:25
	Adriana
	Seven inches

	01:20:28
	Elizabeth
	Seven inches.

	01:25:01
	Elizabeth
	Okay now the other one.  

	01:43:16
	Adriana
	Oh, I think it's gonna 

	01:54:29
	Elizabeth
	Six inches.  

	02:10:19
	Teacher
	Everybody should be on their whiteboard now, or almost done with their experiment explaining why are the cars slowing down.

	02:23:03
	Elizabeth
	Okay.

	02:32:20
	Adriana
	Four Inches.

	02:34:10
	Elizabeth
	Four inches 

	02:39:03
	Elizabeth
	Yeah you write them okay

	02:41:27
	Adriana
	All of them okay

	02:42:28
	Elizabeth
	Yeah and I'll measure.

	02:52:17
	Teacher
	Now what do you think, look at this special board that Valerie made, it might help you explain what's going on with the sand paper (shows a board with small sticky notes).  These are little hands on the board (hands are drawn on the sticky notes).  

	03:05:26
	Teacher
	Will you set your ramp up again and let's try using this board and see if it can help us explain what's going on.  Will you set your ramp up again.  It might not help you but it might help you explain.  

	03:15:24
	Elizabeth
	Okay.

	03:28:13
	Teacher
	So if you have, oops let's move this...these are little hands, what do you think they're doing. What are they doing?

	03:39:09
	Elizabeth
	(rolls the car into the row of sticky notes.  The car is stopped quickly)

	03:44:21
	Adriana
	Maybe trying to stop the car?

	03:46:15
	Teacher
	What are they doing?

	03:48:12
	Elizabeth
	Maybe they're hands and they're signs of, of to stop?

	03:55:24
	Adraina
	Yeah maybe the car (inaudible) stopping?

	03:59:10
	Teacher
	When it hits one of those does something get in its way?

	04:02:18
	Adriana
	Yeah and it gets slower?

	04:04:03
	Elizabeth
	Oh, yeah.

	04:05:00
	Teacher
	So what are those hands doing?

	04:06:24
	Elizabeth
	They're trying to um stop the car? 

	04:10:11
	Adriana
	Yeah, they're trying to stop the car.

	04:11:20
	Teacher
	Would that help you explain what the sand paper might be doing?  

	04:18:06
	Elizabeth
	Yeah, when we put it um the little roughness- 

	04:23:22
	Teacher
	Is this the most rough

	04:25:09
	Elizabeth
	Yeah

	04:25:23
	Adriana
	Yeah

	04:26:11
	Elizabeth
	It, it, it will stop.

	04:30:02
	Teacher
	What's going on then?

	04:31:19
	Elizabeth
	Um the rough- it needs something um to go fast and this is not smooth it's rough.

	04:40:22
	Teacher
	And so what is the rough doing? What is it doing?

	04:43:11
	Elizabeth
	Stopping, stopping the car.

	04:45:15
	Teacher
	What's a word you could call that?

	04:46:28
	Elizabeth
	um...

	04:54:02
	Teacher
	Stopping works.  Is there another word you can think of though? (gives Elizabeth a little push)  What's that?

	04:59:08
	Elizabeth
	Pushing!

	05:00:09
	Teacher
	Is that what maybe they're doing?  Maybe?  Those hands might be-(rolls the car into the sticky notes). 

	05:08:22
	Adriana
	Pushing this way (moves her hand in the direction of the motion of the car)

	05:10:16
	Teacher
	Which way is the car going? 

	05:12:05
	Adriana
	That way (moves her hand in the direction of the motion of the car)

	05:12:16
	Elizabeth
	That way (moves her hand in the direction of the motion of the car)

	05:13:11
	Teacher
	...If it's pushing what way is it pushing?

	05:15:07
	Elizabeth
	Oh, it's pushing this way (both move their hand in the direction opposite the motion of the car).

	05:16:22
	Teacher
	Maybe that's why it's slowing down and stopping.

	05:20:08
	Elizabeth
	Um, yeah

	05:21:10
	Teacher
	What do you think?

	05:21:28
	Elizabeth
	Yeah.

	05:23:29
	Teacher
	Maybe.  You guys put what you think though. 

	05:27:28
	Elizabeth
	Okay.

	05:28:22
	Teacher
	Does this help?

	05:29:20
	Elizabeth/Adriana
	Yeah

	05:31:11
	Teacher
	You guys can keep it there if you want.

	05:44:13
	Researcher
	So the bumpiest one went the least?

	05:47:08
	Jacqueline
	Yeah.

	05:48:03
	Researcher
	How come?

	05:48:20
	Jacqueline
	I think because from the bumps and this one look- where's that card?  Look- and when we tried this (rolls the car into the sticky notes) wait-when we tried that it went right here and it grabbed like that and it doesn't pull it really hard but I think because since they have right here they're tapted, I think because they don't let them go see?

	06:19:23
	Researcher
	Oh.

	06:20:24
	Jacqueline
	So this one went really slow then the bumpy one.  Wait let me put the ruler right here.  


Friction_Final.mpg

	06:22
	Felix
	This reminds me, to get to my parking lot there's a bump that slows my mom’s car down.  That's all.

	00:18:04
	Teacher
	Interesting.  Okay Kevin you go.

	00:20:24
	Felix
	I didn't even pick! Kevin go.

	00:27:09
	Kevin
	I think the um, I think, I think it stops because, because the bumps push it back.

	00:39:10
	Teacher
	Can you show?

	00:40:13
	Kevin
	I don't have my picture.  

	00:42:08
	Teacher
	You just wrote words?  Okay.  Ah, Lupe you guys go.

	00:46:27
	Sylvester
	Um, I'm not done.

	00:48:30
	Teacher
	Okay, Lupe go.

	00:51:11
	Sylvester
	Just read that for me.

	00:53:30
	Lupe
	Okay.  Um, Sylvester wrote he said, "I think the bumps make them stop."  And he drew some pictures of the sandpaper and the car running.  And I drew a little picture of mine and up here it says "caution bump." And I think why it stops is because um when it goes on the bumps there's too much bumps and when it keeps on going on the bumps it doesn't get used it just like gets tired and it stops because there's too much bumps.

	01:28:22
	Teacher
	Too many bumps.

	01:30:21
	Lupe
	And you need to give it another um push to make it go again.

	01:35:07
	Teacher
	What are the bumps doing to the car?

	01:37:04
	Lupe
	Stopping it because the wheels are just really thick.  They're like just little round circles and the bumps are big, big um things like rocks.

	01:49:02
	Teacher
	‘kay, we’re trying to answer why are these cars doing what they're doing on the sand paper.

	01:57:04
	Harley
	Um me and Charlie think that um the cars are stopping because the bumps stop the cars and it kind of blocks the cars, it blocks the cars from going really really um fast-and then it loses its speed and then um and then the bumps are kind of like other cars that it crashes into but um when it crashes into um the bump, it can like go over it a little to go to the other side then it will stop.  So the bumps are kind of like just blocking it a little bit.  

	02:57:03
	Charlie
	And I drew a picture over here about a car um crashing into a bump and then it's losing its its speed and, and it’s kind of like crashing into it and then starting all over but with less speed.  And right there I drew a close up where it shows the car crashing into the car and then it went um it kind of starts over but with less speed.  And here I drew a key that's the car, those lines are the things that show it crashed and the green thing is the floor and the little red things are other bumps.  

	03:39:22
	Teacher
	Thank you.
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