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	CHAPTER 5

Learning about Learning

ACTIVITY 3 HW: Children’s Ideas about Density, Sinking & Floating


Chapter 5

Activity 3 Homework


Name:________________________________   Date:_______________  Group: ______

Purpose

	In Chapter 5 Activity 1 you investigated the density of liquids and solids and floating and sinking phenomena. In this activity you will investigate 4th grade children’s models of why things sink or float. 
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	What ideas do children have about why things sink and float and how do these ideas change through experimentation?


Initial Ideas
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Imagine that 4th grade students were given several objects and asked to separate them into those that would sink and those that would float. What type of criteria do you think they would use to determine whether an object would sink or float? Why do you think so? 

Collecting and Interpreting Evidence

The movies can be found on your PSET Student Resources DVD.  

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

Video Clip 1: Children’s Initial Ideas about Sinking and Floating
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  Open the movie Sinking_and_Floating_Initial and watch it. 

1. What criteria did the children use to determine whether an object would sink or float? 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. How did the children justify their predictions?

Video Clip 2: Children’s Final Ideas about Sinking and Floating
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  Open the movie Sinking_and_Floating_Final and watch it. 

2. What criteria did the children end up using to explain why objects sank or floated? Use comments from the video and transcripts to support your ideas. 

3. How did your predictions of children’s thinking compare with your observations? Were any of the ideas you listed above surprising to you? Why or why not?

Summarizing Questions
S1.  Do you think the models that children used for why things sink or float changed after they made observations? Provide evidence from the transcript to support your answer. 

If you noticed any changes, try to make some conjectures about why you think the children’s ideas changed.

S2. Some of these students’ ideas could be valuable in the development of the concept of density. List some children’s statements below and then explain why you believe that they might represent early models of density. 

S3. Do you think that any of the children’s ideas in either the initial or final movies could be useful in the development of a small particle model of matter? If not, explain why. If so, list some of the children’s statements below and explain why you believe that they might represent early forms of a small particle model.

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

Sinking_and_Floating_Initial

	0:00:00
	Ashlie
	I think this one might sink cause um that one 

	0:00:13
	Sarah
	This one's heavier

	0:00:13
	Ashlie
	It feels hollow

	0:00:15
	Debbie
	It's aluminum you have to remember

	0:00:17
	Ashlie
	Yeah and cause if you're 

	0:00:21
	Debbie
	Here let's see if it's hollow

	0:00:21
	Ashlie
	It's not going to let the water push up like the paperclip 

	0:00:25
	Debbie
	This is definitely a solid

	0:00:26
	Ashlie
	Yeah no kidding

	0:00:29
	Debbie
	It'll probably sink

	0:00:29
	Ashlie 
	That'll probably sink 

	0:00:30
	Debbie
	Okay. so why do we think it's the metal - this is going to sink

	0:00:42
	Ashlie
	Cause it's heavy

	0:00:42
	Debbie
	Yeah but no cause she just said we need an explanation

	0:00:47
	Ashlie
	Isn't that an explanation? 

	0:00:52
	Debbie
	No wait why is it heavy?

	0:00:54
	Ashlie
	It's heavy because it's not hollow - it's completely full of Metal

	0:00:59
	Sarah
	And metal's heavy

	0:00:59
	Ashlie
	And metal's very heavy

	0:01:00
	Debbie
	Okay. this is the glass ball and you just said it was heavy

	0:01:03
	Ashlie
	Yeah

	0:01:03
	Debbie
	But it's not heavy

	0:01:05
	Ashlie
	It's not what? 

	0:01:05
	Debbie
	It's not heavy though, feel it. It's not heavy

	0:01:09
	Ashlie
	Well it's not heavy compared to this 

	0:01:09
	Sarah
	Well it's heavy compared to this 

	0:01:14
	Ashlie
	That's cause that's like completely hollow

	0:01:17
	Sara
	Yeah that's the whole point

	0:01:17
	Ashlie
	Well this is heavy for it's size and it's not hollow either. Like if you cracked it open it would be like the core of the earth

	0:01:26
	Debbie
	Apple apple floats

	0:01:30
	Ashlie
	Yep. No no no - oh wait yeah. 

	0:01:34
	Debbie
	Why will this sink?

	0:01:35
	Sarah
	Cause it's a really heavy object

	0:01:36
	Ashlie 
	And it absorbs water

	0:01:40
	Debbie
	Okay next one, potato. Sink or float? 

	0:01:42
	Ashlie
	Sink

	0:01:45
	Debbie
	Why do we think it will sink?

	0:01:47
	Ashlie
	It's another heavy object.

	0:01:49
	Debbie
	Heavy object and absorbs water.

	0:01:51
	Sara
	Same thing.

	0:01:53
	Ashlie
	Cause, I mean, both of these grow from water so they might suck it all in, and hah, that'd be funny.

	0:02:00
	Debbie
	Okay, foil

	0:02:02
	Debbie
	Float.

	0:02:03
	Ashlie
	Yea float

	0:02:03
	Sara
	Because it's

	0:02:05
	Ashlie
	it's a, it's a light object

	0:02:06
	Sara
	But see, it's all tied up in a ball

	0:02:07
	Ashlie
	I know it is in a ball but it's also

	0:02:10
	Debbie
	right, if it was out like this then the water would push it down

	0:02:13
	Ashlie
	it might sink along with this one

	0:02:15
	Debbie
	Cork

	0:02:17
	Ashlie
	Since we think this one's gonna sink

	0:02:18
	Debbie
	cork, float

	0:02:19
	Ashlie
	Oh, and that's wood

	0:02:21
	Sara
	You guys this (a wood ball) might sink because it sounds like there's maybe something else in it

	0:02:30
	Ashlie
	Yea, this might sink

	0:02:31
	Sara
	cause it sounds like there's something else in it.

	0:02:33
	Debbie
	Sounds like a marble, kind of

	0:02:35
	Ashlie
	Yea

	0:02:36
	Debbie
	and it's because

	0:02:37
	Ashlie
	What about this one, cause we still think

	0:02:40
	Sara
	Because corks from our knowledge, corks float

	0:02:44
	Ashlie
	Nice.

	0:02:47
	Ashlie
	I don't know we'll just keep it as float

	0:02:49
	Sara
	You mean sink?

	0:02:50
	Ashlie
	No float, this is float.

	0:02:51
	Sara
	Oh, I thought you were talking about this

	0:02:58
	Bruce
	So glass rod, do you think it will float or sink

	0:03:03
	Sammy
	I think it will sink, less oxygen and heavy

	0:03:06
	Bruce
	Well I think it will sink too because it's kind of heavy, you know? Alright so sink or float? Sink. 


Sinking_and_Floating_Final

	0:00:06
	Debbie
	Every two items we'll switch

	0:00:09
	Ashlie
	Drop it very lightly. Go ahead. 

	0:00:16
	Debbie
	So, It floats. So float, apple.

	0:00:19
	Ashlie
	You say potato

	0:00:22
	Sara
	And then I drop it in

	0:00:25
	Alshie
	It sinks. Try it again. Sinks. Oh yeah.

	0:00:31
	Erin
	where are we?

	0:00:35
	Maddie
	Next?

	0:00:36
	Erin
	 ball. 

	0:00:39
	Maddie
	Okay I'll try this one.

	0:00:41
	Erin
	What do we put?

	0:00:42
	Kevin
	Whoa it's right in the middle. Oh no. it sank. 

	0:00:46
	Erin
	Whoa it's barely touching - it's not touching.

	0:00:47
	Kevin
	Let's do that one more time

	0:00:47
	Erin 
	It's not touching

	0:00:47
	Maddie
	Wait let's try it again

	0:00:50
	Erin
	It's not touching the ground

	0:00:50
	Maddie
	Let's try it again 

	0:00:52
	Kevin
	That was weird

	0:00:52
	Erin
	It's not touching the ground though

	0:00:54
	Maddie
	Well, it's float, it's float. It's float.

	0:00:58
	Erin
	What does that do? 

	0:00:59
	Maddie
	It floats. Theirs floats see. It floats, yeah see.

	0:01:08
	Maddie
	[Hands Erin a piece of styrofoam] What do you say?

	0:01:08
	Erin
	Float

	0:01:13
	Maddie
	Float?

	0:01:14
	Kevin
	Float

	0:01:15
	Maddie
	Float. Yay!

	0:01:19
	Researcher
	You guys have any surprises?

	0:01:19
	Ellen
	Uh

	0:01:21
	Gina
	We thought that the 

	0:01:26
	Ellen
	We thought that the plastic ball would sink because um it's size and how heavy it is - it's kind of heavy- it would probably go down in water but it floats

	0:01:44
	Gina
	and then um also we thought that the crayon

	0:01:50
	Ellen
	would float because we knew that the we thought the candle would float because of the wax and the water wouldn't touch it so it'd push it up

	0:01:58
	Gina
	yeah and we

	0:01:58
	Ellen
	So we thought it would be the same thing with the crayon

	0:02:02
	Gina
	yeah then also with the rock, it was so light we thought it might float but it sank. 

	0:02:13
	Researcher
	Now it's time to come up with your rule about why things sink and why things float. What do you think? 

	0:02:19
	Ellen
	yeah

	0:02:20
	Gina
	I don't know - all the light things

	0:02:22
	Ellen
	most of the light things. This is kind of heavy. 

	0:02:26
	Gina
	kind of. Mostly light stuff

	0:02:30
	Ellen
	Like this was heavy and it stayed up and this was light and it went down. So. 

	0:02:37
	Gina
	Yeah, so 

	0:02:42
	Ellen
	And this was heavy and it stayed up. 

	0:02:43
	Gina
	Yeah. Is this hollow? no. 

	0:02:46
	Ellen
	No. 

	0:02:47
	Gina
	Hollow things float and things that are not hollow - no that can't be right.  Um 

	0:03:09
	Teacher
	At the bottom of your paper it says to think about a rule. Make a rule to explain why some things sink and some things float. I'd like you to take about 2 minutes talk in your group and make a rule and write your rule at the bottom. And then we're going to share our rule. Okay. 

	0:03:38
	Steven
	Scott, I put down for the rule things that have air float things that don't have air sink. Is that good? 

	0:03:43
	Scott
	yeah. No

	0:03:45
	Andy
	what? This has air. This has air. This has air. 

	0:03:49
	Scott
	it's not good.

	0:03:55
	Researcher
	What's your rule

	0:03:56
	Jared
	Things with air 

	0:03:56
	Shannon
	Things with air float and 

	0:03:58
	Jared/Shannon
	And things with no air don't. 

	0:04:04
	Ashlie
	So if they are hollow or if 

	0:04:07
	Sara
	This ball looks pettier

	0:04:09
	Ashlie
	there's air in it, um it will float. 

	0:04:19
	Debbie
	So it's 

	0:04:20
	Ashlie
	Let's just - just that, when they rolled that ball up there was air in it. So there's probably still air in it now 

	0:04:25
	Debbie
	Hold on I can't read this 

	0:04:26
	Heather
	In what?

	0:04:27
	Ashlie
	In this. And the reason the floats is there's air in wood.

	0:04:36
	Heather
	So it doesn't have pressure and it has air in it. 

	0:04:41
	Teacher
	Okay I need people sitting down at their table. Let's see if we can think about some conclusions that we would all agree to right now and see if we can come up with something common in a rule that we can think about. So when we put an apple in the water, it floats. Why do you think that apple floats? Debbie?

	0:05:18
	Debbie
	Well I thought it would sink because it would absorb the water but then 

	0:05:27
	Teacher
	You thought it would sink why? 

	0:05:27
	Debbie
	Because it would absorb the water

	0:05:27
	Teacher
	Because it's going to absorb the water okay. Then, at the end when it floated I thought maybe the skin on the apple helps not let the water 

	0:05:40
	Teacher
	Okay very good thought

	0:05:43
	Ashlie
	I think all the things that floated um all of them have air in them which causes them to float.

	0:05:49
	Teacher
	okay

	0:05:49
	Peter
	I think it floats because it's kind of like the girls' ideas only I called it - it called - I call it an incomplete solid. It's not completely solid because it has air. The air travels through it and that doesn't make it a complete solid

	0:06:10
	Teacher
	That's an interesting theory. Um so what, can I say it what I think you're saying. Peter says that this is mostly a solid. 

	0:06:21
	Peter
	Yes but some parts of it are incomplete which makes it an incomplete solid. 

	0:06:32
	Teacher
	So the parts that are not solid, what do you think they are?

	0:06:32
	Peter
	They are they are some type of solid made holes that make gas travel through them so that they are able to float.

	0:06:42
	Teacher
	Okay. So. This is a solid but there's also some gas in it? 

	0:06:46
	Peter
	Yes

	0:06:47
	Teacher
	And the gas makes it float

	0:06:49
	Peter
	Yeah and like the

	0:06:49
	Teacher
	So like air or some other type of a gas

	0:06:50
	Peter
	yeah and that's what makes it an incomplete solid

	0:06:54
	Teacher
	Excellent. Good idea. 

	0:06:56
	Teacher
	Who has another idea about was there something that you thought would sink - besides an apple - that floated or the other way around? 

	0:07:08
	Scott
	the other way around. I thought the paperclip would float but it sank. 

	0:07:13
	Teacher
	Why do you think a paperclip sinks? 

	0:07:17
	Scott
	Um, um I think it doesn't float because it doesn't have like little holes in it. It's - it doesn't have little holes in to make it float so gas won't come in. And it's like a manmade thing so they just try to compress it so tight so that it there won't be holes in it.

	0:07:45
	Teacher
	very good. Okay. So this paperclip, you're saying because it's manmade, people who made it compressed it so tight that there can't be any holes in it and therefore gas like air cannot get into it. Is that correct?

	0:08:00
	Scott
	Yeah it is

	0:08:00
	Teacher
	And therefore it sinks. Okay um was there anything that was not manmade that sunk?

	0:08:14
	Heather
	The wood. 

	0:08:16
	Debbie
	The potato

	0:08:16
	Heather
	The potato

	0:08:17
	Teacher
	The potato? Do people make potatoes? 

	0:08:20
	Students
	no

	0:08:20
	Teacher
	No. Nature makes a potato. So did this sink or float? 

	0:08:24
	Students
	Sink 

	0:08:29
	Teacher
	Why did it sink? It's not man made. We didn't push it together

	0:08:37
	Debbie
	Because the because the some holes in it and maybe the water will go into the potato and then it will weigh it down.

	0:08:44
	Teacher
	Okay so you're thinking the potato is absorbing water and that water is heavy and it pushes it down

	0:08:53
	Debbie
	right

	0:08:53
	Teacher
	Right okay

	0:08:54
	Peter
	Kind of like my theory, it's a complete solid. It has no holes. It doesn't have no air in it. So it it has nothing to push it up. Like you know how air it - like we have air in our bodies and we always float onto the surface of the water. Well that potato, look at it. It's got no air in it. It's got no sign of air in it. So it makes it a complete solid so it goes down cause there's nothing to propel it up. 

	0:09:21
	Teacher
	okay
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