
 
 

 

 

 

 

 

 

 

 
 
 

 
 
 
 

A short series of experiments to  
explore density
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Floating Fun is a set of activities to explore the exciting topics of floating and sinking.  

Designed for learners in the second level, the activities could support the following Science Outcome: 

By investigating floating and sinking of objects in water, I can apply my understanding of buoyancy to 
solve a practical challenge. SCN 2-08b 
 
The activities can be delivered within an extra-curricular club, or within the curriculum, to suit the 
school.  The activities can be completed in an hour if well prepared. Suppliers for resources are 
suggested where required. 
 
We’d be pleased to hear your feedback or suggestions: yesc@scdi.org.uk 
 
Preparation  Assemble the materials, print the worksheets, load the powerpoint slides. 

Lay out the materials on a side table: 

 Per table:  paper towels, water, oil, plus syrup for an extra challenge.  

 Per pair:    plastic shot glasses, test solids, scissors. 

 Per student:  worksheets, pencil. 

 

Activity Description 
Setting the Scene  An exciting demonstration to set the scene and introduce the concept of Density. 

What floats in 
what? 

Working in pairs, test materials to find out which ones float on water and cooking 
oil. 
 
Using observations, discover that oil floats on water.  
 
A worksheet is provided.  

Material density  Organise the observations to list materials in order of increasing density.  

Density column Test observations by making a class density column, and predict where the solids 
will ‘float’. 

Engineering a 
boat 

Apply learning by making a (low density) balsa boat, find it falls over, add a high 
density keel. 

Additional 
activities 

If time permits, or to try in a club or at home: 

 Colour-changing bottles, to take home 

 Make a 4 layer density column with Syrup and Baby oil 

 Lose Weight with Diet Coke 

 Heavy Water 

 Float-a-Rope 
 

  

Overview 
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 A tall clear container with a lid, such as a storage jar.  
o make by cutting the top off a 2 litre soft drink bottle. 

 Ping-pong ball.  

 42mm glass marble:  http://www.houseofmarbles.com/   £1.02 

 Cereal e.g. Rice Krispies 
 
Before your audience arrives, bury the ping-pong ball in the cereal, ensuring 
it cannot be seen.  
 
Show the audience the (blue) glass ball, place it on top of the cereal, and 
explain that with a few magic words and a good shake you are going to 
change its colour. 
 
Nothing up your sleeves…give it a good shake and – magically - the blue ball 
becomes white!  Ignore cries of cheating, for the moment.  

 
While you have their attention, and before they have worked out the trick,  
another quick demonstration: Test a coin and a match stick, to see if they 
float, and ask: 
 

Q]: Why does the metal coin sink, and the wood float?  
A]: Because metal is heavier than the wood …. Yes, but not quite…. 

 
…Compare the weight of a large piece of wood and a coin; agree this is not a 
fair comparison. For a ‘fair test’, we should keep the sizes the same. So what 
we meant to say was    “Metal is heavier than wood for the same size. ” 
 
The scientific word for this idea is density   

Metal  has a higher density than  wood. 
Wood  is less dense than  metal.  

Density makes things sink or float. 

Wood floats because it has a low density.  A large, heavy piece of wood floats just as well as a small, light piece of 

wood.  Two pieces of wood are heavier than one, but they float just the same.  What matters for floating is the 

density, not the weight. 

Metal sinks because it has a high density – a higher density than water.  Water also has a density, a weight for a 

given size.   Density explains what floats, but what actually makes things float? – Gravity, pulling things down! 

Now explain the magic trick! The cereal, and the balls, all want to fall to the bottom of the jar, but the glass ball 

has the highest density and pushes to the front of the queue, while the ping-pong ball gets left behind. 

In the same way, Gravity pulls down on the water, metal and wood, but the metal is pulled down harder and gets 

to the front of the queue. Water and Wood get left behind in the race to the bottom. Shaking the cereal makes it 

‘flow’ like a liquid, so it can be pushed out of the way. 

Setting the Scene 
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Test materials to see if they float or sink in a variety of liquids. Not just water! 

Work in groups of 2 or 3, with one worksheet for each person. 

Use small quantities, and provide paper towels. The shot glasses should be only half filled, to save material, avoid 

spills, and ease clean up. 

Record the results on the Worksheet. To minimise writing, use letter symbols for each solid material. 

Samples may appear to float because they are supported by air bubbles.  To check this, ‘duck’ the sample under 

the surface a couple of times, to dislodge bubbles and make sure that floaters really do float! 

Give each table a small bottle of each liquid, half full, to be shared between the groups. 

Test solids are suggested on the next page. 

If possible, lay the materials out on a side table beforehand, to speed things up. As soon as each group have 

recorded their result, they should lay the materials at the side for later disposal, and wipe their table. 

Equipment for a table with three groups . 
 

With 2 types of liquid, each group gets: 

 3 shot glasses 

 2 pieces of 3 different test solids 

 (e.g. metal, plastic, wood) 
 

 
 

Don’t worry too much about the accuracy of the results.  The important outcomes are these: 

 experiencing the experimental process  to determine facts 

 distinguish between an object ( e.g a nut) and its material ( e.g. metal) 

 appreciating that floating and sinking are repeatable properties of materials 

o nature follows rules. 

  

Experiments: What floats in what:? 
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 Experiment 1  Experiment 2 
Step 1  

 

  

 

Use feedback from pupils to record 
the observations by sticking two sets 
of labels on the wall, in order of 
Density. 
    Wood and Plastic float on Water. 
    Only Wood floats on Oil 
Step 2     Discuss a prediction  

 
 

Wood always floats, and Metal 
always sinks - so they are easy to deal 
with. 
 
Plastic floats on Water but sinks in 
Oil. But it’s the same Plastic in each 
experiment 

 

 
The new list fits both Observations. The combined list could be called a Theory to explain the Observations.  
 
Get the groups to repeat this logical exercise, using cut out labels on the Theory worksheet, using their own logic. 
 
Our theory may be wrong so we test it:    try it out, to see if it really works. 
Ask each person to record a prediction on the worksheet  Testing your Theory. 

 
Finally, do the experiment  Testing your Theory perhaps as a class demonstration, or do Colour Changing 

Bottles and encourage each person to record the actual results on their own worksheet. 

 

Water Oil Water Oil 

Wood Wood Wood Wood 

Plastic Plastic Plastic Plastic 

Metal Metal Metal Metal 

 

 

Developing a Theory   – deducing the order of densities. 
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Oil Water 

Wood Wood 

Plastic Plastic 

Metal Metal 
 
 

Wall Labels for use with   Developing the Theory 
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WOOD 
 

Large Match sticks cut into 4.  
 

 Alternatives 
   Cork 
   Cocktail stick 
   Balsa wood  
OIL 
 

 Corn oil ( nice yellow colour) £2 /1000ml 
 

 Alternatives 
   Sunflower oil 

  
PLASTIC    (Polythene , specifically HDPE) 
 Check the recycling logo moulded into most items: 

Bottle tops   
 Alternatives 
   Candle holders used for birthday cakes. 
   Ice cream box,  Cap of glue stick 

these need to be proven to sink in cooking oil before use! 
https://www.poliplasticpellets.com/shop/hdpe-pellets/  
WATER  
RUBBER (option when using 3 liquids) 
 

Rubber band  (Loom Bands don’t need to be cut to size) 
 

 Alternatives 
   Acrylic (Perspex)     plastic beads 
   Nylon    Cable tie 
   Raisins  
SYRUP (option when using 3 liquids) 
 

Maple Syrup    Supermarkets £2 / 180ml 
(expensive,  but more fluid than the alternatives) 
 Alternatives 
   Dessert Golden Syrup   Supermarkets £1.50 / 350g  
METAL 
 

Small nut 
 

 Alternatives 
   Coin 
   Screw, Nail 
   Paper Clip, Pebble  
 

Other materials to try: Baby oil £1.56/300ml, candle wax, crayon  

Suggested Materials for the Experiment 

http://www.yecscotland.co.uk/
https://www.poliplasticpellets.com/shop/hdpe-pellets/


7 
 
 

www.yecscotland.co.uk 

Copyright © 2016 Young Engineers and Science Clubs Scotland                                                  @scdiYESC 

 

 

 

 

  

Observations Worksheet  
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Testing Your Theory 
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Low Density   

Floats 

Experiment 1 Experiment 2 Experiment 3  
 

 

  

   

   

   

   

 

  

High Density  Sinks 
 

 

Density Worksheet   - arrange the materials in order of density 
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Give each pupil or pair a small clear plastic bottle. 
(Small bottles use less oil). 

 
Fruit Shoot and Irn Bru come in a 200ml size. 

 
Safety note: Re- label the bottles. 

 
 

If funding is available, these work well: 
  www.theplasticbottlescompany.com  
  100ml Tall PET Bottle with 24mm Neck No Cap  
  24mm Ribbed Wadded Cap EPE Liner 
   £17.50 for Qty 50 (35p ea). 

 
 

Provide each table with a bottle of water, coloured blue 
with food colouring, and a small bottle of yellow corn oil. 

 
Remind the pupils that they already know that oil and 

water don’t mix, and that oil floats on water. Challenge 
them to add about 1/3 oil and 1/3 water to their bottle, 

getting the oil to float on top of the water. 
 

Add three solid materials: Wood, Plastic, and Metal, and 
see where each material floats. The plastic should ‘hover’ 

at the interface between water and oil. 

 
 

Now gently (repeat, gently!) shake the bottle. 
Note the colour of the mixture, and watch as is slowly 

separates itself out into the two original colours. 
 

Take it home or put it on a window sill as a reminder, 
but don’t shake it too vigorously before you have 

finished showing it off. 

 
This can be extended by providing bottles of water and oil coloured red, yellow and blue, and allowing the 
children to decide which two colours to mix.  
Colour the oil by adding oil based art paint to a clear cooking oil, e.g. sunflower oil. 
 
                                                                               or use fat soluble liquid colour from  msk-ingredients.com  e.g. MSK-7119  £6.99 

 

Colour Changing bottles 

http://www.yecscotland.co.uk/
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Boats need to float, so wood is a sensible choice of material. However, there is a surprise in store… 
 

Materials 

 

Self-adhesive Address Label Roll, 
89 x 36mm 

Staples  £2/ 250 
 
1p ea 

Cocktail Sticks 

 

Coach screw  
Zinc Plated M6 x 25mm  

Screwfix    £4 /100 
 
4p ea 

 

Balsa Wood Dowel 18" Long x ¾”diameter  

(475mmx19mm) 
Cut into lengths of 90mm using a Junior Hacksaw. 

Pack of 6   £10.74 inc P&P  36p ea  Trustleaf on ebay. 
 Or  Wine corks 23x45mmx Qty100 £11.49  12p each 
25mm dia Everbuild Backer Rod - closed cell polyethylene foam 
10m £5.32,  6p ea    or 200m for £43.32 

 

 
Square balsa (¾” or 19mm) is easier to find, but it is best to chamfer the bottom to encourage the boat to 
turn over when no keel is fitted. After all, that’s the whole point, and why this boat has a mast and sail!  If 
all else fails, an imaginary storm can blow it over. 

 ------------------------------------------------------------------------------- 
1. Fold the label round the top of the cocktail stick to make a sail. 
                                      (This covers the sharp point, for safety). 
 
2. Put your name on the sail, and add a design. 
 

 
3. Push the stick into the top of boat to make a mast.  

 
Now test you boat to see how well it floats: 

 Does it tend to turn on its side? 

 Is the wood high density or low density? 
 

 
4. Now add a metal screw to your boat, and see if 

you can make it float the right way up. 

 Is metal high or low density? 
 

The high density metal screw is first in queue to 
sink, but the low density wood gets left behind. 

  
 
 

Most boats use a heavy keel or ballast to keep them upright. 
 

Give your boat a name.  Can you can make it a better shape 
with a pointed bow. 

 
 

Engineering  –  using the science to make a boat 
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Put an egg in a glass of warm water. Does it float? 

 

Can you get the egg to float by adding lots of salt? Stir to dissolve 

as much of the salt as possible. 
 
 

[Tips: Warm water helps to dissolve the salt. The egg can be fresh or boiled] 

All you did was add salt. Why does it make the egg float? 
  

 

The egg sinks in tap water because it has a greater density than tap water.  
 

When you dissolved salt in the water, the salt disappeared, but the water level didn’t change. The 

salt material squeezes into the same space as the water: more material in the same space means 

the density is higher. 
 

With enough salt, the density of the salty water becomes greater than the density of the egg, 

and the egg floats. 
 

 
Application:  Sea water is salty, and therefore more dense 
than fresh water.  So a boat floats higher in the sea than it 
does in a canal or river. 
 
Do you know any boats which sail on both fresh water and 
the sea? 

 
The ‘F’ mark is for fresh water. 

‘S’ is for sea. 
 

 
Application: when a river flows into the sea, its fresh 
water  ‘floats’ on top of the salty sea water until mixed in 
by waves. 
 
Have you seen a river flowing into the sea? 
 
 
 

 
 

This challenge requires a steady hand! 
Can you float fresh water on salty water, without them mixing? 
 
Use two clear plastic cups, 1/3 full with either very salty water or tap water. 
Add different colouring to the water, so you know which is which. 
Wait till the water is perfectly still. Very gently, pour a steady trickle of fresh water onto 
the back of a spoon, so it spreads out on top of the salty water. Raise the spoon slowly as 
you add water, so it is always just touching the surface. 
 
Can you see a layer of fresh water on top of the layer of salty water? 
Don’t jiggle the cup: leave it to one side and measure how long the layers last before 
they mix. 

 

 

Eggstension: Heavy Water 

http://www.yecscotland.co.uk/
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Test a can of Coke and a can of Diet Coke to see if they float in water.  
 

 

 

 

 

 

(Jiggle them about to make sure no air bubbles are trapped underneath).  

 

Note that one can floats while the other sinks.  Which can sinks?  

What is the extra material in Coke which is not in Diet Coke? 

 
 

Look at the ingredients on the side of the can, and 

see how many grams of sugar there is in each 

330ml can. 

 
How many 2.5g packets of sugar is this?  

Hold them in your hand to feel how much this is. 

 
 

Extra 

Using the can which sinks, try adding salt to the water, and see if you can 

make this can float in salty water. 
 

Tip: Not all regular Coke cans sink, it depends how full they are and the temperature of the water. For certainty, It 

is legitimate to slide a 5p coin under the pull ring, as long as you do this to both cans. 

  

Extension: Loose weight with Diet Coke?       
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Test each rope to see if it floats or sinks. Result 

 

 
Polypropylene 

 

 

 

Polyester 

 

 

 

Nylon 

 

 

Why do you think this might be important on a 

boat? 

 

Explain this with drawings. 

 

Ask someone who uses a boat for more ideas.  

 

Why might it matter for fishing? 

 

 

Sample ropes are  ~20cm long, best bought by the metre from  e.g. B&Q.  Melt the ends to stop fraying 

http://www.ropeservicesuk.com    6mm 3 Strand Nylon Rope White - By The Metre   24p/m 

http://www.ropelocker.co.uk   Multifilament Polypropylene 6mm  42p   Classic Doublebraid Polyester 6mm  £1.06 

  

Extension:     Float-a-Rope ! 
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Material  Density 
(kg/m3) 

Specific Gravity  
(relative to water) 

 

 
Balsa Wood 
Cork  
Pine wood 
Baby Oil 
Polypropylene rope 
Candle wax 
Cooking Oil 
Polythene HDPE 
Hot Water 
Water  
Sea Water 
Fresh egg 
Nylon rope 
Very salty water 
Rubber band 
Acrylic (Perspex) 
Raisins  
Maple Syrup  
Polyester rope 
Granite rock 
Barytes rock 
Steel or 1p coin 
Gold 

 
   200 
   230 
   500 
   830 
   910 
.. 915 
   920 
   950 
   990 
 1000 
 1025 
 1030 
 1140 
 1180 
 1200 
 1200 
 1250 
 1370 
 1380 
 2700 
 4500 
 7800 
19300 

 
   0.20 
   0.23 
   0.50 
   0.83 
   0.91 
   0.92 
   0.92 
   0.95 
   0.99 
   1.00 
   1.02 
   1.03 
   1.14 
   1.18 
   1.20 variable 
   1.20 
   1.25 
   1.37 
   1.38 
   2.7 
   4.5 
   7.8 
  19.3 

 

 
 
 

Quick Reference Data 
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Word list 
 

Gravity Density 
 

Liquid Observation 
Theory Ballast 

Science Engineering 
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