University of Bristol Primary School Science Challenge
Explanations and notes for the parent or helper

All of these activities are designed for primary school aged children (some experiments are more suited to slightly younger children, others to older children) and are intended to be done with the help of an older person, like a parent, guardian or older sibling. Each experiment should be quite short but with a little imagination can be extended if the child is enthusiastic. Make sure you read the experiment through before you start to select the experiments you and your child would like to do. 
These notes are intended to supply helpful hints, reminders of basic scientific principles and guidance on the experiments, so it’s recommended that you read the relevant part of these notes before each experiment. These notes DO PROVIDE ANSWERS to some of the experiments, so make sure your child doesn’t read them. 
There is a certificate that can be printed out from the website, the idea is that your child does 8 of the experiments in the booklet (with not more than 1 of these being one of the 3 ‘quick ideas’ experiments) to get the certificate - obviously feel free to do more! The aim is for them to learn something, but most of all, for them (and you!) to enjoy the experiments. Science really can be fun!
All of the equipment should be found around the house or purchased cheaply. Nothing should cost more than a pound or two. There are some things you will need to save from being thrown away, like eggshells, jam jars and yoghurt pots. 

Experiments:

Growing Crystals – Do this one first!

Skeletons

Cress Seeds

Fingerprints

Goo

Bottle Pipes

Making Gas

Sediment

Capacity

Making Things Float

Bubblarium
Investigating Falling

Feeling Objects

Draw and Label Different Plants and Animals. 

Sorting Objects

Dissolving Things
Growing Crystals

When dissolving the salt, you don’t need to boil the water, but warm water will dissolve more salt than cold water.

The crystals can take several weeks to form, so don’t give up on this experiment. If you’re feeling adventurous you could try setting up 2 jam jars and putting them in different places (e.g. somewhere hot and somewhere cold) to see if the crystals grow at different rates.

The salt crystals should form best on the thread and should be quite square – if your child knows the word ‘cube’ or ‘cuboid’ that would be appropriate. If you use a different type of crystal (you can buy special kits for growing crystals, copper sulphate is commonly used) it will be a different shape.

Skeletons
This should be quite easy and self explanatory. The aim of this ‘experiment’ is to learn some numeracy and some body parts.
Cress Seeds

Cress seeds should grow in few days. The cotton wool should be kept damp. 

The cress grown in the dark will be much smaller than the cress grown in the light, and yellow (or white) rather than green. This shows that plants need light to grow well.
Fingerprints
This is an example of an experiment designed not to give a ‘good’ result. It teaches children that science experiments don’t always have a satisfactory conclusion.
Even if some resemblance is seen between fingerprints of family members, it should be made clear that no two are identical and any similarities are actually coincidental.

Goo

Goo is messy!! Make a small amount in a big bowl to minimise spills and put down newspaper if you are worried about the mess.

If you get the goo right it should appear to form a thick, impenetrable skin when you hit it, but should be almost like water when you touch it gently. You should be able to pick up a handful as long as you keep pressure on it. You can roll it into a ball which then melts when you stop rolling.
The goo is a ‘non-Newtonian fluid’, which means it seems to get thicker when you apply pressure to it or make it move. Ketchup is another non-Newtonian fluid, which is why shaking a glass ketchup bottle will make it come out slower, not quicker!
Bottle Pipes

1.25 litre soft drinks bottles work very well for this experiment.
The more water in a bottle the higher the pitch of the note should be. The smaller the bottle, the higher the pitch should be.

Making Gas

This is a chemical reaction. The acid in the vinegar reacts with the alkali in the bicarbonate of soda to make carbon dioxide. This gas takes up space and so the balloon inflates. It is important to understand that the gas wasn’t dissolved in the vinegar, but was actually produced in the chemical reaction between the vinegar and bicarbonate of soda.
Sediment

The outcome of this experiment will depend on the type of mud you use. The heaviest particles will drop to the bottom most quickly, whereas very light particles are likely to remain suspended in the water for a long time. You might be able to recognise different layers, like sand, for example.
This experiment is designed to show that even the most common things around us, like mud, can be interesting if we look at them in a different and scientific way.

Capacity

This experiment shows the scientific method of making predictions before you make measurements. It will also give children experience with volume and making measurements.
If children are familiar with the concept of graphs they could draw a graph of the number of containers they measure with different capacities (group them, for example 1-500ml, 501-1000ml etc.).

Making Things Float

The plasticine ball shouldn’t float. Other shapes such as cubes and pyramids shouldn’t float either. You can make the plasticine float by increasing its surface area, for example, a boat shape should float.
Things float when the weight of the object is less than the weight of water of the same volume as the object. The buoyant force (this is the force that makes things float) on an object is equal to the weight of water displaced by the object, so when you make a shape with the plasticine that displaces more water, it is more likely to float.
Bubblarium

The light shining on the bubble is made up of lots of different colours, which combine to produce the white light we are used to. The bubble makes the light reflecting from it split back into these colours, with the actual colour of the light you see depending on the thickness of the bubble. You should see lots of beautiful swirling patterns on the bubble’s surface.

Other Ideas
Investigating Falling

The rate at which things fall should be independent of their weight – if you release a feather and a rock at the same time they should hit the ground at the same time. However in practice, air resistance will slow some things down.
Feeling Objects

Obviously don’t put anything in the bag that might cause an injury!
Quick Ideas

Do these activities and write down all of your results and observations on separate sheets of paper, or on the back of these worksheets. If you use separate sheets, make sure you keep them to hand in with the worksheet.

· Draw and Label Different Plants and Animals. 

The amount of detail expected from the child will depend on their age. Try to encourage them to use scientific or ‘proper’ names for things, and see if you can teach them any new parts for the plant or animal.

· Find different objects around the house and sort them according to different properties (roughness, hardness, shininess, ability to float, transparency, malleability etc.) Make a table for your results. Choose 5 objects from different lists and try to say why the material they are made from was chosen. 

For example, a window is made out of glass because you can see through it. For older children, try to look beyond the obvious, for example windows are also made from glass because it only melts when it gets incredibly hot – around 1400°C. 
· Try to dissolve different things found around the house (paper, sand, salt, tea, coffee, oil etc.) in a jam jar of room-temperature water. If it will dissolve, how much can you get to dissolve?

Put half a teaspoon of the thing into the water and stir well. It has dissolved if you can’t see the thing any more, for example you can’t see any more individual salt crystals in the water.

Try to rank things in terms of how dissolvable they are. As an extension, choose 1 thing that dissolves quite well and see how the temperature of the water affects how well it dissolves. Try cold water (from the fridge or cooled with some ice), room-temperature water, warm water and hot water. There is a safety risk with hot water so be careful!


















