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SLE 1: Describe, classify and order materials on the basis of their
buoyancy.  Students who have achieved this expectation will
distinguish between materials that sink in water and those
that float.  They will also be aware that some “floaters” sit
mostly above water, while others sit mostly below water.
The terms buoyancy and density may be introduced, but are
not required as part of this learning expectation.

Master #30 may be used throughout the unit for students to reflect about the problem
solving process.
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Activity: Sinking or Floating?

Question:

Do all objects float?

Materials:

water large tubs or water table

Masters #1 or #2 or #3

Variety of objects:

cork penny wood

washer pumice marbles

nail domino rock

styrofoam sponge paper towel

lego blocks paper clips ping pong ball

wax paper fabric small toys

Procedure:

1. Teachers will need to gather or have the students bring from home, a variety of

objects that sink or float.

 

2. Students lay out materials to be used in the activity (teachers/helpers may choose

to do this in advance).

 

3. Students make their predictions by classifying (sorting) the objects into two piles -

 
• objects that float
• objects that sink

Students may find it helpful to sort objects on a “sorting mat”.  A large sheet of manila

tag or construction paper may be divided in half and labeled as below:

Floats Sinks



© Edmonton Public Schools, 1996

    Do Not Copy
3

4. Students record predictions in the appropriate column on Master #1 or #2.

5. Test each object by placing it in the water.  Record whether it sinks, floats, or first

floats then sinks on Master #1 or #2.

6. Check the predictions.  Discuss any surprises.  (Students can graph the results if

Master #3 is used).

 

7. Discuss:

• Which objects float?
• Which objects sink?
• Do some objects float first and then sink?
• Describe the position of the floating object.
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Teacher’s Notes and Debriefing:

Master #3 may also be used for recording predictions, observations and graphs.  Choose

either Master #1 or #2 or #3.  Master #2 is a blank template where the type of materials

to be tested need to be filled in by the students prior to the investigation.

Students may ask why large metal ships can float.  The explanation is that the ship

displaces enough water so that the buoyant force upward is greater than the weight of the

ship downward.  Objects sink or float as a result of their density in relation to the liquid

in which they are being placed. An object that has a greater weight than the volume of

water it displaces will sink. An object that has a lesser weight than the volume of water it

displaces will float. Throughout this unit, different activities are presented which help the

students understand that the answers to buoyancy are found in the shape and density of

the object placed in the water, as well as whether or not there is air trapped inside the

object.  Air pockets reduce the density of the material.

Students will discover that some of their objects float while others sink. They will notice

that objects don’t always float completely above the surface of the water. Some objects

tend to float initially, but will sink later. A sponge for example, has air pockets in it that

cause it to float high on the water. When the sponge is squeezed under water, the students

will observe air bubbles coming out of the sponge and the air spaces will then be filled

with water. When the sponge is completely saturated with water it will sink or become

suspended just  below the water surface. If you choose to demonstrate this with your

class it should be point out that the type of sponge used will produce different results.

Natural sponges sink to the bottom while synthetic sponges tend to float at a level that is

specific to the material from which it is made.

Air pockets facilitate floatation. A lemon will float in water because the peel contains tiny

pockets of air. The air in the peel makes the lemon float. However, if you remove the

peel, it will sink.  Trapped air pockets (either large or microscopic) create buoyancy. A

paper towel will float initially, but it will soon sink as it absorbs (soaks up) water. This

happens because water displaces pockets of air and the paper towel becomes heavier and

loses its buoyancy. If the paper towel were colored with wax crayon it would float

because many of the air pockets would be sealed by the wax, not allowing water to

displace the air. This happens because many of the air spaces are replaced covered or

replaced by wax, which prevents water from filling the air spaces, resulting in floatation.

The activity Sinking or Floating? can be extended by providing students with a variety of

fruits and vegetables. Students make predictions as to whether or not the fruit/vegetable

will sink or float. Fruits/vegetables can be substituted by using other categories such as

toys, balls, or blue box (recycled) materials, etc.
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Another extension activity would be to let the children select objects of similar size and

test to see if the water level changes to the same degree when each is placed in water. This

is done by using a clear container and marking the water levels using an overhead projector

pen. Different colored pens could be used for different objects. Following the test, have

the students order the objects on the basis of change in water level from objects which

raise the water the most, to objects that raise the water the least.  Explore the children’s

reasoning about the varying results.

Curricular extension:

Take the same set of objects and test whether they sink or float in a salt water solution,

and in other liquids such as glycerin, cooking oil and alcohol.  This test should be

demonstrated by the teacher because glycerin and oil is messy and alcohol is volatile.

Also try placing an uncooked egg in a jar of water.  Note that it sinks.  Place the same egg

in a salt water solution.  Note that the egg now floats.

Remind students of the activity Liquid Layers in Topic A, Exploring Liquids.  Remind the

students how some liquids are lighter than others and will therefore “float” on top of

another liquid.  Discuss how large ocean mammals (whales) and large ocean ships can float

on the top of ocean (salt) water.
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SLE 2: Alter or add to a floating object so that it will sink; and
alter or add to a non-floating object so that it will float.
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Activity:  Mystery Bottle

In this activity students discover that containers filled with air are lighter than those filled
with water; thus air-filled containers float while water-filled containers sink.

Materials:

water

large tub

bottles and jars with screw caps (different shapes, sizes and neck lengths)

Masters #4, #5 and #6

Part A:

Procedure:

1. Hand out bottles and jars to the students.  Students makes predictions as to

whether the empty bottles and jars will float when the cap is on (use Master #4).

2. Students will test their predictions by placing the capped bottles or jars in the tub

of water.  Record results on Master #4 (column marked “Cap is on”).

3. Students now make predictions as to whether the bottles and jars will float when

the cap is off.

4. Students will test their predictions by placing the uncapped bottles or jars in the

tub of water.  Record the results on Master #4 (column marked “Cap is off”).

5. Discuss why some of the uncapped containers floated while others sank.  Discuss

why some containers partially fill with water and then flip upright or upside

down but remain floating.
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Part B

Procedure:

1. Have students select one container.  The lid is not needed.

2. Challenge them to make the container float upright in the tub of water so that it

floats as high as possible.

3. Then challenge students to make the bottle or jar float upright so it is half
submerged.

4. Lastly, challenge students to make the container float as low as possible in the

water.

5. Draw the container for each of the above challenges on Master #5.

Teacher’s Notes and Debriefing:

The capped bottle is full of air therefore is relatively light in mass.  Only a small amount

of water needs to be displaced to generate a large enough buoyant force to keep it on the

surface.  The plastic containers are lighter than those made of glass, thus plastic bottles

will float higher on the water than will the glass containers.  It should become evident that

the shape of the container (and distribution of mass) determines the relative position the

container will take on the water surface.  Containers with a uniform distribution of mass

from top to bottom will float on their side.  Those with more mass at the bottom will

float more upright.  Other containers that are top heavy will float upside down.  The

position in which each container floats, determines what happens when the cap is

removed.  If the water can run into the container it will partially fill the bottle or jar until

it flips upright or upside down.  Rarely will the bottle or jar remain in a horizontal

position long enough to fill up with water and become heavy enough to sink.  That will

only happen if the opening is large and the container is top heavy.  The length of the

bottle neck will also have an effect on rate of sinking as it controls the flow of water into

it. A 500 ml bottle with a long neck should sink more slowly than a 500 ml bottle with a

short neck.  At your science table, students can try other variations.  Do the students get

the same results when they use different shapes, kinds and sizes of bottles?

In Part B, students can pour water into the jar or bottle or add sand or marbles to increase

the mass and have the container float at various levels.  The more mass added, the more

water that needs to be displaced to keep the container floating.

Master #6 is an extension activity which addresses how the water level changes when

different objects are placed in the water.
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Activity: Sinking Floaters

In this activity, students design and construct a stable floating device and then determine the
maximum load (mass) it can carry before it will sink.

Materials:
water tubs Master #7

connectors:  plasticine, corks, toothpicks/skewers, glue, wire
floaters:  corks, tiny yogurt containers, plastic lids, Styrofoam pieces, etc.

sinkers:  pennies, washers, math manipulatives, marbles, etc.

Procedure:
1. Construct a device that floats using a variety of floating materials.  It should be relatively

stable.  Materials can be held together with glue, plasticine, toothpicks, skewers, etc. It is

important that a space for placing the sinkers (masses) is considered part of the design of the

floating structure.

 

2. Ensure that the students have tested the floating device beforehand so that they know that it

floats.  Illustrate on Master #7.

 

3. Record the question for this investigation on the board: “How much mass does it take to sink
a floater?”

 

4. Challenge the students to estimate how many sinkers it will take to sink their designed

floaters. Students record their estimates on chart paper, blackboard, etc.

 

5. Students conduct the test. It is important to remind students to carefully add sinkers one at a

time until it sinks. They will record the results and diagram on Master #7.

Teacher’s Notes and Debriefing:
Adding enough mass will sink an object. In this test we increase the mass on the floating devices

which in turn requires an equivalent increase in buoyant force needed to keep the structure afloat.

When the structure displaces the maximum amount of water but the mass is increased further, the

structure sinks.

The class should discuss and agree upon how they will define sinking. Does sinking mean when

device goes below the surface of the water? Does it (sinking) mean when the device reaches the

bottom of the tub?  It might be interesting to try both, but either way, agreement is required

before attempting the task.

It would be interesting to order the devices from those which hold the least amount of mass to

those which hold the most amount of mass.
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Activity:  Floating Sinkers

The challenge in this activity is to alter or add to a non-floating object so that it will float.

Materials:

water

tubs

pencil

connectors:  plasticine, corks, toothpicks/skewers, cool melt glue gun, wire, etc.

floaters:  corks, tiny yogurt containers, plastic lids, Styrofoam pieces, balloons, etc.

sinkers:  plasticine, rock, etc. from previous activities

Master #8 and #9

Procedure:

Part A:

1. Students choose one of the objects, that they previously tested, which sinks.

Draw the chosen object on Master #8.

2. Encourage the students to add, alter or modify the sinking object so that it will

float.  Illustrate modifications on Master #8.

3. As a class, share modifications which were and were not successful.

Part B

1. Challenge the students to make a rock float by adding things to it.  Record the plan

on Master #9.

2. Students will sketch their successful solutions on Master #9.  Be sure parts are

labeled on the drawings to show the materials used.

3. Students share their sketches with the whole class.

4. Complete Master #9.

Teacher’s Notes and Debriefing:

When students are making their presentations, focus on elements that cause floatation.
You may want children to include something like: “My floating secret is ...”
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As the students reveal their floating secrets, the teacher or a student can record the

various responses on chart paper. The teacher may request that students follow up this

activity by having them make a list of techniques and materials that lead to floatation.

Curricular Extension:

The densities of aluminum and tin are much greater than that of water.  An additional

challenge may be to get foil to sink.  If a strip of tin foil is dropped onto water it will float

because tiny bubbles of air become attached to the surface in contact with the water

reducing the overall density.  The surface tension of the water also helps to hold the foil

up.  Adding soap or detergent breaks the surface tension and makes it more difficult for

air bubbles to adhere to the foil surface.  This, however, will likely not be enough to make

the foil sink so the foil needs to be rolled up or folded.

To make the foil float, the roll can be uncoiled and then shaped into a canoe or boat.  This

can be easily done by first folding the strip along its length and then folding the two ends

together to make them water tight.  Do the same at the other end and then widen out the

centre so that the canoe will float upright.

foldfold
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Activity:  Tipping Straws

This activity challenges students to make a plastic drinking straw float upright in the
water.

Materials:

straws

plasticine

water

large tub (to a depth greater than the straw)

Master #10

Procedure:

1. Drop a drinking straw onto the surface of a tub of water and observe what

happens.

2. Now tilt the straw under water to fill it up with water from one end to the other.

Let it go and observe what happens.

3. Challenge the students to make the straw float upright in the water using

plasticine as the only material to be added to the straw.

4. Record observations on Master #13.

Teacher’s Notes and Debriefing:

Instructing children to attach the plasticine to one end of the straw limits the

opportunities for exploration. Although most children will discover that attaching the

plasticine to one end of the straw works, the teacher might want to suggest that students

can try to attach the plasticine at various points on the straw during their exploration.

Students may discover attaching smaller pieces of plasticine to the end of the straw will

affect the depth the straw floats in the water.  The more plasticine that is added to the

end of the straw, the lower the straw will float.  The teacher may encourage the children

into further discovery by saying, “ I see that this way works for everyone, but are there

other ways to do this?”

The “tipping” straw is really a hydrometer.  A hydrometer is used to measure density.

The level which the straw hydrometer floats depends on the liquid’s density.  The straw

sits higher in more dense liquids.  Liquids with a lower density weighs less than the same

volume of one with a higher density.  Water is more dense than cooking oil.
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Extension Activity:  Placement of an Object

Materials:

clear tank or tub

water

small glass cup or bowl

Procedure:

1. Fill the clear tank/tub with water.

2. Gently place the cup right side up on the surface of the water.  Watch what

happens (upright cup should float).

3. Turn the cup upside down and place on the surface of the water.  Watch what

happens (upside down cup should fill with water and sink).

Teacher’s Notes and Debriefing:

Objects will sink or float depending on their placement (how they sit) in the water.  Other

objects such as bottle caps and jar lids also support this concept.  In the earlier activities,

students would have generated some responses that indicated some of the objects will do

both (float and sink).  This would be a good time to refer back to and test those objects.

Adding sides to an object increases its buoyancy.  Buoyant force increases because there is

a greater surface area for the water to hold the object up.  If the object is one that sinks,

the addition of sides (depending upon the height of the sides) could cause a change that

allows the object to float.  This happens because the altered object would now displace a

volume of water having greater mass than the object that was first placed in the water.

For additional practice, provide each group of students with a variety of containers (such

as styrofoam trays, foil muffin cups, plastic cups, waxed cups, styrofoam cups, yogurt

containers, etc.).  Let each group experiment with whether or not it floats and its stability.

Encourage students to experiment with adding mass to each container.

• Does adding mass increase stability?
• Does the placement of the mass affect the stability?
• How much mass is needed to sink each container?
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Curricular Extension:

Experiment with frozen balloons (filled with water).  Place the frozen balloon in a large

container of water.  Note that the balloon of ice floats.  However, the majority of the

balloon is below the surface of the water.  This is very similar to an iceberg.  Only 70% of

an iceberg is seen above the surface of the water.  Note the change in the water level when

the “iceberg” (balloon) is placed in the water.  Research and talk about the Titanic.


