Floating and Sinking Unit Design

Grade 5
RI Statements of Enduring Knowledge - (Established Goals):  


PS 1 All living and nonliving things are composed of matter having characteristic properties that distinguish one substance from another (Independent of size or amount of substance); for example, density
 PS 3 The motion of an object is affected by forces.

	Related Rhode Island GSE’s 

(Understandings)
	RI Assessment Targets 
Assessment Evidence
***High Emphasis Targets

	PS1 (5-6)

Students demonstrate an understanding of characteristic properties of matter by …

1a comparing the masses of objects of equal volume made of different substances.
2a recognizing that different substances have properties, which allow us to identify them regardless of the size of the sample.


	PS1 (5-8) INQ-1

Investigate the relationships among mass, volume and density.

***PS1 (5-8) INQ+POC –2

Given data about characteristic properties of matter (e.g., melting and boiling points, density, solubility) identify, compare, or classify different substances.




Words in bold are important for science vocabulary development, and should be used for word walls.
	
	Investigation
	Focus Questions
(Essential Questions)
	Big Ideas
(Understandings)

	1
	Activating Schema
	Why do some objects float?
Why do some objects sink?
	· Variables contribute to the buoyancy of objects.
· Density of liquid the object is placed in also changes buoyancy.


	2
	Making predictions of objects
	What causes objects to float or sink?
	· Buoyant force from water pushes up as gravity pulls down.  If the buoyant force is greater than the gravitational force, it will float.  Other wise it will sink.


	3
	Which Things Float?
Which Things Sink?
	What is the affect of weight and size on buoyancy?
	· When comparing objects with water, they both must have the same volume.

· If the weight of an object is less than the weight of the same volume of water it will float.
· If the weight of an object is more than the weight of the same volume of water it will sink.
· Test the thinking of students and rationale that light items float and heavy items sink.


	4
	Measuring weight
	What do the lines and numbers on a spring scale represent in terms of weight?

	· All measuring devices need to be calibrated.  That is, compared to some know quantity.

· The divisions on a spring scale represent units of weight in terms of the objects used to calibrate the scale – in this case, paper clips.



	5
	Weighing Floaters and Sinkers
	How precise are the spring scales?
What happens when we compare different scales?
	· All measuring devices have some degree of uncertainty.  So there is always some error in measurement because we are limited by a physical device. 

· No two measuring devices will give the exact same answers – they each have individual error built into them.
· Precision is the ability to get the same measurement over many trials of the same object.
· Accuracy is the ability to get as close to the “correct answer” as possible.

	6
	Making a Sinker Float 
	Will changing the shape of a piece of clay allow it to float?

	· Changing an object’s shape doesn’t change its weight (mass is conserved)
· Changing its shape does change the amount of space it occupies under water (volume displaced)

· Therefore, its density decreases even though its weight does not

	7
	Investigating Boat Designs
	· How can I create a clay boat that holds the most marbles?

Follow-up questions

· Why did some boats hold more marbles?
· What was the design of the boat that held the most weight?

· Draw a picture label and give specific measurements and details of the design that held the greatest weight.
	· The buoyant force on an object depends on the amount of space that the object occupies under water.
· When the amount of space under water is increased, the buoyant force is also increased

	8
	Does Size Affect Buoyancy?
	· How will a boat made from foil work compared to ones made with clay?

· Do bigger boats produce a bigger buoyant force?

· How much of the boat moves below the water line when marbles are added?

	· Displacement is the amount of water “pushed aside” by the object
· The buoyant force is equal to the weight of the water displaced


	9
	Measuring the Buoyant Force
	How can you measure the buoyant force on fishing bobbers?

Follow-up question

· What causes the different bobbers to float so well?

	· The buoyant force can be experimentally determined by measuring the amount of force needed to pull the bobbers under water.

	10
	What Happens to the Water?
	What happens to the level of the water when an object is placed in it?
How does the water displacement of objects of different weights but equal volumes compare?


	· Water is displaced when objects are put into it.
· Displacement is directly related to the volume of an object – NOT its weight.

· To get the displacement of an object that floats, you will need to push down on it.

	11
	How Much do Objects Weigh Under Water?
	· What happens to the weight of an object when it floats in water?

· What happens to the weight of an object when it is submerged in water?

Follow-up question

· Why does an object appear to weigh less in water?

	· When an object floats in water, the buoyant force holds it up, so the spring scale will read zero.

· When an object is submerged in water, the spring scale will read the value of the weight minus the buoyant force.
· An object “appears” to weigh less in water because the water is providing an upward force (the buoyant force), thus reducing the apparent weight.

	12
	How Much Does Water Weigh?
	How does the weight of a cylinder of water compare with the weight of objects of the same volume?

What is the relationship between the weight of water and the phenomena of floating and sinking?


	· If the object weighs more than an equal volume of water it will sink.  (This is because it is more dense than water.)

· If the object weighs less than an equal volume of water it will float. (This is because it is less dense than water.)

	13
	Dissolving Salt in Water
	What happens when you mix salt and water?
How does the weight of salt water compare with an equal volume of plain water?

Why do objects have varying buoyancy in salt water vs. fresh water?

	· When salt is added to the water, it dissolves.  After a certain amount of salt is added, no more will dissolve – then the solution is said to be “saturated”.
· Salt water is denser than fresh water.

· Hydrometers compare density or relative weights of equal volumes of different liquids.

	14
	How is Salt Water Different from Fresh Water?
	Do all of the objects used previously behave the same in salt water as they did in fresh water?
	· Salt water is “heavier” than fresh water; a more accurate way of saying this is that salt water will weigh more than an equal volume of fresh water– the salt water is more dense than the fresh water because it has salt dissolved in it.

· Two of the objects that sank previously now float – the acrylic cylinder and the nylon bolt.  This is because the densities of these two objects are just slightly greater than fresh water and slightly less than salt water.

	15
	Constructing a Hydrometer
	How can we determine how heavy a liquid is compared to fresh water?
	· A hydrometer is a device that can be used to compare the densities or relative weights of equal volumes of different liquids.  It is usually marked to indicate the pint at which it floats in fresh water. 

· If a hydrometer floats higher in a liquid – as it would in salt water – it indicates that the liquid is “heavier” than fresh water

	16
	Working with Mystery Cylinders
	How can we determine – in advance – whether an object will sink or float in fresh water?
	· One of the mystery cylinders has the same volume as the other cylinders the students have used.  Since they are comparing equal volumes, the large mystery object will sink if it weighs more than water and float if it weighs less than water.

· The smaller mystery cylinder presents a problem.  Since it occupies a smaller volume, it will also weigh less than the larger mystery cylinder.  Therefore, we cannot determine if it will sink or float simply by comparing its weight with the cylinder of water.
· Density is a fundamental property of matter – that is, it is independent of the size or amount of the object.  If the two cylinders are made of the same material, they will have the same density, and so they should behave similarly in water.  Ask the students to imagine what would happen if you cut the larger mystery cylinder in have – would it behave the same or differently as before?  (Since its density remains constant, it will behave the same.)

· If an object is more dense than water, it will sink; if it is less dense than water it will float.
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