
              YEARS OF SCIENCE 
 
EXPERIMENT 1 
How much air do your lungs hold? 
Having a big air capacity in your lungs means you can distribute oxygen 
around your body at a faster rate. The air capacity of lungs increases 
naturally as you grow but can also be increased with regular exercise. 
 
YOU WILL NEED 

 Clean plastic tubing (must fit into neck of plastic bottle) 

 A clear large plastic bottle eg 2L softdrink bottle 

 Water  

 Kitchen sink or large water basin 

 permanent marker 

 helper to hold the bottle 
 

WHAT TO DO 
1. Fill the sink or basin with 10cm of water. 
2. Fill the plastic bottle right to the top with water. 
3. Put your hand over the top of the bottle to stop water escaping when 

you turn it upside down. 
4. Place the top of the bottle under the water in the sink before 

removing your hand. 
5. Push one end of the plastic tube into the bottle. 
6. Take a deep breath, hold your nose and exhale as much of the 

breath as you can into the tube.  
7. Record the volume of water that was displaced by making a mark 

on the bottle with the pen.  

 
HOW DOES IT WORK? 
As you breathe out through the tube, the air from your lungs takes the place 
of the water in the bottle. If you took a big breath in and breathed out fully 
then the resulting volume of water you pushed out is equivalent to how 
much air your lungs can hold. 
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EXPERIMENT 2 
Plastic Milk 
You can make cheese, butter, cream, yoghurt, ice cream and plastic out of 
milk. Plastic? It’s true. In fact, from the early 1900s until about 1945, plastic 
made from milk was quite common. This plastic, known as casein plastic 
was used to manufacture things like decorative buckles, beads and buttons. 
 
YOU WILL NEED 

 One cup of milk (250ml) 

 4 teaspoons of white vinegar (20ml) 

 A small saucepan 

 A heatproof bowl  

 A strainer 

 Stove top (adult assistance is recommended) 
 
WHAT TO DO 

1. Heat up the milk in the saucepan until it is hot, but not boiling.  
2. Carefully pour the milk into the bowl  
3. Add the vinegar to the milk and stir it with a spoon for about a 

minute  
4. Pour the milk through the strainer into the sink - careful it may be 

hot. 
5. Left behind in the strainer is a mass of lumpy blobs. 
6. When it is cool enough, you can rinse the blobs off in water while 

you press them together .  
7. Mould it into a shape and it will harden in a few days.  

*  Food colouring, glitter or other decorative bits can be added to the wet casein plastic 

 
HOW DOES IT WORK? 
You made a substance called CASEIN. Casein occurs when the protein in 
the milk meets the acid in the vinegar. The protein in milk does not mix with 
the acid and so it forms plastic like blobs. 
  
 
 

                                   +          = 
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EXPERIMENT 3 
AIR QUALITY 
How clean is the air where you live or around your school? You can do this 
simple experiment to find out the answers.  
 
YOU WILL NEED 

 petroleum jelly eg Vaseline  

 string  

 black permanent marker  

 thick white cardboard  

 hole punch  

 magnifying glass  

 digital camera    
WHAT TO DO 

1. Cut the card into square pieces, approximately 8 x 8cm to make 12 
squares. 

2. Using the hole punch, punch a hole in one corner of each square.  
3. Tie a piece of string through the hole to make a loop for hanging the 

square.  
4. Decide on four locations at your school. Using the marker write the 

name of the location on the bottom of each square - use three 
squares for each location.  

5. Spread a thin layer of petroleum jelly in the centre of each square 
with your finger. 

6. At each location, find a place to hang up three of the squares. You 
can hang the squares from a tree branch or post 

7. Leave the squares for 3–5 days. It is best to leave them on days 
when there is no rain.  

8. Collect your data from the squares use your magnifying glass to 
count the number of visible particles you see stuck in the Vaseline 

9. Take a picture of each square as the pictures can show close ups 
10. Make a data sheet to record where you place your squares, and 

what data you collect from them: Write the name of each location in 
your data table. 

11. For each location you will have collected three sets of data, so you 
will want to average the data to get a better result. First add together 
the three counts and write the answer in the TOTAL box. Then 
divide this number by 3 and write the answer in the Average box. 

 

                      
 
 
 

 
 
 
 
 
HOW DOES IT WORK? 

 Which sites had the most particle matter in the air? Is this what you 
expected?  

 Were each of your three counts the same or different? What do you 
think this tells you about the relative air quality at each location?  

 Try testing the air quality at the same location over a course of 
several weeks, replacing the collection squares every few days. 
How does the air quality change over time?  

 A rainy day can be very cleansing for the air. Compare air samples 
before and after a rainy day; are there less particles? Where do you 
suppose those particles go?      

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Location:                                                                                     

Square 1         

Square 2         

Square 3         

TOTAL         

Average         

CHECK IT OUT 
For more great science experiments go 
to the education section at www.csiro.au 

www.sciencebuddies.org 
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EXPERIMENT 4  
STENGTH OF EGGSHELLS 
An eggshell is a natural example of an arch. One end of the shell has a 
larger, rounder arch, and the other end is narrower and more pointed. In 
this experiment, you will measure the weight-bearing capacity of eggshell 
arches. 
 
YOU WILL NEED 

 Eggs   

 Bowl (for egg contents)  

 Small triangular file  

 Ruler  

 Pencil or marker  

 Weights, e.g. large hardcover book (for first layer)  
            Stack of magazines (to be added one at a time for remaining layers)  

 Kitchen scale (to weigh book and magazines)  
 
WHAT TO DO 

1. Prepare four eggshells in the same way. Make a hole in the pointy 
end and drain the contents of the egg into a bowl. (use the egg 
contents for cooking or try experiment 5 using the egg whites and 
yolk.)  

2. Mark a line all the way around the eggshell to use as a guide. Use 
the triangular file to score the eggshell on your marked line, all the 
way around. Carefully break or cut each eggshell back to the same 
height. This part is tricky, so take your time. If the eggshell breaks 
badly, start over with a fresh egg. There should be no large cracks 
weakening your prepared eggshells 

3. Place the prepared eggshells on a flat surface, with their open end 
facing down. The distance between each of the eggshells should be 
equal forming a square.  

4. Carefully lay the book on top of the four eggshells. The book should 
be centered over the eggshells, so that the weight will be distributed 
evenly among them.  

5. Carefully add magazines, one at a time, to see how much weight 
the eggshells can support.  

6. Use the kitchen scale to measure the weight of book and magazines 
that the eggshells supported without breaking.  
 

                 TRY USING THE POINTY END OF THE EGG 
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EXPERIMENT 5 
WHAT’S IN AN EGG 
 
YOU WILL NEED 

 4 eggs (use the ones from experiment 4)  

 electric mixer 

 1 large mixing bowl  

 2 plastic rulers labeled whites and yolks 

 1 small mixing bowl 
 
WHAT TO DO 

1. Separate four eggs. Placing the whites in a large mixing bowl and 
the yolks in a small mixing bowl.  

2. Observe the total volume, texture and colour of each. 
Measure the depth of the whites and the yolks by placing the 

            plastic ruler straight down in the centre of the bowl.( Make sure you use              

               the “whites” ruler only on the whites and the “yolks” ruler only on the yolks.)   

3.  Record the measurements and observations on a table. 
4. Using the electric beater, beat the whites on a high speed until they 

are foamy. 
5. Observe the volume, texture and colour changes. Measure the 

depth of the whites the same way as you did in step three – record 
6. Continue beating the eggs until they form stiff peaks. Observe the 

volume, texture and colour changes. Measure the depth of the 
whites and record observations. 

7. Beat egg yolks on high speed for 3 to 5 minutes. Observe volume, 
texture and colour changes. Measure the depth of the yolks and 
record your observations. 

8. WHAT DO YOU NOTICE ABOUT THE YOLKS COMPARED TO 
THE WHITES?  

 

HOW DOES IT WORK? 
 When the egg whites are beaten, foam of tiny air bubbles is formed. 

The foam lightens the mixture and increases its volume. 
            Up to a point, the longer the egg whites are beaten the more they  
            foam but if the egg whites are over beaten the air cells begin to     
            break. FIND OUT AT WHAT POINT THIS HAPPENS 

 When egg yolks are beaten into foam, the air cells are surrounded 
by fat which does not become as light and airy. This is called 
leavening. 


