Science Play Session
By Kym Schmid
Most of the activities listed here are good for pre-schoolers to watch rather than do themselves.  Older children may be able to take a more active part in some of the experiments.  The baby science section has a few ideas for play suitable for young children that familiarises them with science principles.

Do not feel daunted by the science explanations. If you can’t remember the science behind an experiment, it doesn’t make it less fun to do!  More information can be found on the internet if older children, or you, want a more detailed explanation.

Baby science
Many of the things we do to play with babies and young children introduce them to science with out us even realising it.  Exploration of the environment, experimentation and learning is a natural thing for babies to do and this is what science is all about.
· Water play – different shaped containers, bottles
· air puffs – squeezy bottles and feathers, paper, pinwheels
· colour mixing – contact and cellophane

· textures – different materials, rough, smooth, small, big, shiny, dull, soft, hard

Cartesian Diver (Diver Dan)
The Cartesian diver is named after the French philosopher, Rene Descartes (1596-1650), and is a very old experiment.
· Weight a texta lid with blue tac so that it floats vertically at the top of a bottle of water.  You will need to ensure any safety holes are blocked.

· Put the lid on the bottle.

· Squeeze the bottle and see what happens to the lid.

· You can decorate the lid to make it look more like a diver, jelly fish, hot air balloon etc.

· The volume of a gas decreases as the pressure on the gas increases.  As you squeeze the bottle, the pressure is transferred from your hand to the water and from the water to the air trapped inside the diver.  As the volume of air in the diver gets smaller, more water enters the diver, making it heavier and less buoyant, and the diver sinks to the bottom.  As the pressure is released, the air inside the diver expands and increases the buoyancy so that the diver rises. 
Surface tension
Water molecules attract each other.  At the top of an amount of water, this attraction is strongest and forms a sort of skin that can support light things like pepper, paperclips and some bugs.  Substances such as soaps and detergents interrupt this strong attraction by getting in the way.  This weakens the skin and lets things fall through.
· Bubble blowing

· Bubbles are spherical as this shape has the smallest surface area of all 3D shapes. The surface tension pulls the bubble surface so that all the molecules are as close together as they can be.

· Floating staple
· A staple or needle floats on the surface tension. When detergent is added, they drop.
· Pepper on water trick
· Sprinkle pepper on top of a glass of water

· Get a volunteer to run their finger across the water’s surface

· The pepper will close up around where it was disturbed

· Next you do the same but secretly rub your finger on soap first

· Your friends will be amazed that the pepper parts for your finger and not theirs

· Until you tell them about the soap!

· Turn a full cup upside down

· Fill a glass to the very top with water

· Place a piece of card or thick paper on top

· Lightly hold the card in place as you turn the glass upside down

· Let go of the card

· The water and card should stay in place!

· This occurs because the surface tension combines with air pressure to keep the card in place despite the weight of the water.

· Boiling water in a glass

· Place a cloth over a glass of water and push it down a bit so it dips well into the glass

· Turn it upside down. The water should stay in the glass for the same reason as above.

· Ask someone to press on the glass and it appears to boil
· This is because the glass slips further into the cloth causing it to tighten.  Air seeps through the material and bubbles as it rises to the top of the glass.

· Hole in a bottle
· Water runs freely from a bottle with a hole in it until the lid is screwed on.  Then it does not flow.
· The weight of the water with air pressure acting on it is normally sufficient to overcome the surface tension at the hole and allow the water to flow out.
· When the lid is on the bottle there is less air pressure acting on the top of the water and the surface tension at the hole is not overcome.
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· Dilute some PVA glue with a little water then pour into a round, flat lid.

· Drop some food colouring into it in several places near the edge.
· Dip a toothpick in some detergent and touch it to the centre, or carefully place a single drop of detergent in the centre.
· Watch as the variation in surface tension causes currents to form in the PVA solution.  The currents move the colours around. This also occurs in milk.

· Touching the toothpick to different points will vary the currents.  Don’t touch too much though.

· When the glue has dried over a night or two it can be peeled off and stuck to the window for the light to shine through.

· When you add the detergent, it breaks the surface tension of the milk where it is added.  The pull of the surface tension from the PVA at the edge of the container causes the milk in the centre to move to the outside, taking the colours along with it.

· The colours keep moving until the detergent stops affecting the PVA.  This can take quite some time.
Capillary action

Capillary action is a special example of surface tension at work.  The water molecules not only stick to each other, they also stick to the side of the container they are in.  Note the way water curves up at the edge – the meniscus.  When water is in a very thin container like a thin straw this causes it to draw up the straw.  The gaps in material or paper act like thin straws.
· Water from one cup to another
· Fill one cup with water and place it on a container to raise it up a bit.
· Put an empty cup next to it

· Drape a rolled up cloth from the full cup to the empty one and leave it.

· The water will travel slowly from the full cup to the empty one.  Over night should be long enough to see a difference.

· Capillary action draws the water up and across then gravity causes it to fall into the lower cup.

· coloured flowers

· flowers draw water from a vase through capillary action.
· when coloured water is used, the colour can also be drawn up in some flowers such as roses.  You can see the colour in the petals.
· soaking paper
· note capillary action draws water up paper towel making it useful to mop up spills!

Chemical reactions

· Boiled egg in a jar

· Place a peeled boiled egg on the top of a glass bottle with a wide neck, but not wide enough for the egg to fit into. (an old glass milk bottle is perfect)

· Light a piece of paper so that it is burning

· Quickly lift the egg, put the burning paper in the bottle and replace the egg.

· The egg will be sucked into the jar after a little while.
· This occurs because the fire uses up the oxygen in the bottle, reducing the pressure inside. The air pressure outside the bottle pushes the egg in.
· The egg is elastic enough to keep its shape as it is drawn in.

· Baking soda and vinegar

· Taste some vinegar. – it is very sour – it’s an acid
· Taste a little baking soda. – it is bitter – it’s a base
· Fill a spoon with vinegar and sprinkle baking soda into the spoon. Bubbles of CO2 will be seen. Add enough baking to just stop the bubbling.
· Taste a tiny bit of the solution – it tastes neutral or minerally – it is a salt – the acid was neutralised.

· Kitchen volcano

· First make the 'cone' of the baking soda volcano. Mix 6 cups flour, 2 cups salt, 4 tablespoons cooking oil, and 2 cups of water. The resulting mixture should be smooth and firm (more water may be added if needed). 

· Stand a 600ml bottle in the baking pan and mould the dough around it into a volcano shape. Don't cover the hole or drop dough into it.

· Fill the bottle most of the way full with warm water and a bit of red food colour.
· Add 6 drops of detergent and 2 tablespoons baking soda to the bottle contents. 
· Slowly pour vinegar into the bottle. Watch out - eruption time!

· The chemical reaction between baking soda (sodium bicarbonate) and vinegar (acetic acid) produces carbon dioxide gas, which forms bubbles in the dishwashing detergent.
· Iodine starch 

· Put a few drops of iodine (Betadine) in a glass of water. It turns yellow-brown.

· Ask a volunteer to stir it with their finger and look for any changes.

· You do the same, but secretly dip your finger in starch water first.

· The water will magically turn blue for you!

· Make starch water by boiling rice, pasta or potato in it. You can use the microwave or just save some of the water from cooking dinner.

· Iodine gets stuck in the long chains of starch molecules and this causes it to appear a different colour – blue.
· Heating the mixture up (20 secs in the microwave) makes the blue colour disappear as the starch-iodine complex rearranges.

Sounds
Sounds are vibrations carried through the air or objects to our ears

· Dinner chimes

· Tie string onto a knife and fork and hold the string to your ears.

· Move your head  so that the utensils bang together

· You should hear a chime coming through the string

· This happens because the metallic sound of the utensils colliding travels through the string and is softened by the string so it sounds less harsh

· The sound continues for a while as the string also picks up the vibrations in the utensils after their collision

· Magic glass sounds

· Strike a fork and listen to the sound it makes from a distance and close to your ear.

· Strike it again and place it on the table.  The sound should be louder.

· Strike it again and place it on an empty upturned glass.  The sound may be even louder.
· The sound will be louder than what could be heard through the air alone due to the table transmitting the sound more effectively than the air and the glass amplifying it.

· Telephone

· Join 2 plastic cups with a piece of string

· Sound made into one cup will be transmitted along the string to the other cup when the string is taught.
· Noisy chicken

· Attach a piece of fishing line through a plastic cup.
· Hold the line taught and rub it with a piece of damp sponge.
· The vibrations will travel through the line and be amplified by the cup.
· Try and make a sound like a chicken clucking.
· You can decorate the cup as a chicken!

Static electricity
When some substances are rubbed against each other, static electricity can be created.  This is the build up of charge in the materials caused by electrons moving. Electrons are small negatively charged particles that are parts of an atom.  When something is charged, it attracts things with the opposite charge. It also attracts things with the ability to restore the charge to neutral by exchanging electrons.

If there is too much humidity in the air these tricks won’t work as the charged item will loose its charge to the water in the air.
· Dancing rice puffs

· Put some rice puffs (Rice Bubbles) in a container and cover with clear hard plastic

· Rub the hard plastic with a cloth.

· If charge builds up you will see the rice puffs dance.

· They may stand on end or even jump up and hang from the plastic.

· Try different materials for creating the charge.

· Balloons on roof

· Rub an inflated balloon on your jumper.

· Gently touch it to the roof.  It should stick.

· Crazy hair

· Rub a balloon on your jumper.

· Place it near someone with fine hair.

· Their hair may stand on end.

Human Body

· Pulse indicator

· Attach a matchstick to a 5c piece with a drop of wax or some blue tac

· Place it on your pulse point – inside of your wrist on the thumb side

· You should see the indicator vibrate with your pulse as the movement of blood in your artery is amplified through the matchstick length

· Vein valves

· Our veins take blood back to the heart once the muscles and organs have finished taking the oxygen out of them.

· Veins appear blue because the blood in them is de-oxygenated and is not bright red like that in arteries.

· Because the blood is on its way back to the heart, it travels slower than the blood in the arteries which come straight from the heart.

· To stop the blood flowing back the wrong way our veins have one way valves in them!

· To see a valve working find the veins in your wrist and stroke them one way and then the other. Look for a lump forming in the vein when you stroke towards your hand.

· That is a valve!

· Smell and taste

· Some taste is really smell

· There are only 5 tastes the tongue can detect – salty, sweet, sour, bitter and umami

· Tea is an example of a substance we smell more than taste.  It has none of the tastes above.

· Try sipping black tea with your nose blocked off

· Try chewing a coffee bean or tasting soluble coffee with your nose blocked then unblock your nose and re-block it. Notice the difference! (you should still taste the bitter component with your nose blocked – better the coffee- the less the bitter taste)

· This close link between taste and smell is why things don’t taste right when you have a cold.
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Optical Illusion

· The brain is surprisingly easy to trick!

· There are many optical illusions are out there

· Which card shown opposite is larger?

· They are actually the same size.

· When you compare the two cards, you look at the edges which are next to each other – the long edge of one and the short edge of the other. The difference in size of these edges makes the left card seem bigger.

· “crawling hand”

