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Science 
	Session 1: Elephants’ Toothpaste
FOCUS: To explain that some changes result in the formation of new materials which is irreversible. 
Success Criteria:

STICK IN KNOWLEDGE ORGANISERS
Complete a class KWL grid on a flip cart to add to the working wall. Display some key questions on the board to support children’s discussion. 
Safety Information:
This activity is a teacher demonstration. For health and safety purposes, make sure that you and the children wear goggles and a science shirt since  mild acid is being used. Cover surfaces and place the plastic bottle in a tray. 
Ensure hands are washed after this activity. Hydrogen peroxide is relatively safe to use and can be purchased from a local chemist; 3, 6 or 9% hydrogen peroxide solutions are sold for use as hair dye or first aid treatment for cute and grazes. 

As you carry out this demonstration, explain to the children what each ingredient is and does. Give a tablet or video camera to some of the children so that they can video this and then it can be played back in slow motion. 

Activity: 

Pour the hydrogen peroxide into the plastic bottle- this is a mild acide, eg: vinegar and lemon juice are acid. 
Squirt some washing up liquid into the hydrogen peroxide and swirl the bottle to mix and some food colouring. 

Place the yeart and warm water together in a beaker and mix using a teaspoon. Yeast is used in baking to make bread rise, so ask the children what they think will happen when this is placed into the plastic bottle. 

Tip the yeast solution into the bottle and stand back, the mixture will foam out of the bottle, rather like toothpaste being squeezed from a tube, hence ‘elephants’ toothpaste’ Here a new material is made, evidence of a chemical reaction. 

Touch the bottle, it should feel warm, this is evidence that a chemical reaction is happening. 

When the different materials are mixed, oxygen is released and with the washing up liquid (soap), makes foam bubbles, the gas escapes out of the bottle and the ‘foam toothpaste’ is forced out like toothpaste from a tube and is called ‘elephants toothpaste’ because there is enough to clean an elephant’s teeth. 

If you have taken a video of this, do play it back or show the video clip https://sciencebob.com/fantastic-foamy-fountain/ so that children can revisit the activity and discuss what happened and which material was added to the hydrogen peroxide to create a reaction. 

Ask children to think about whether this is a reversible change, that is, can they get each of the materials back, like they did with salt and water solutions? This is an irreversible change, a new material was made, two substances acted together and made the foam, a new substance. 
Ask children to discuss in pairs what they could change if this test was repeated, how could they increase the amount of foam? What would they change (variable), what would they keep the same and predict what will happen? 

Listen to their ideas and  (if time allows) as a demonstration, repeat the test using their suggestions. Video the effect again and ask children whether their prediction was correct. Finally, ask children to write a description of what happened, which substances acted together, what was the new material that was made and then whether it is a reversible of irreversible change. 



	Session 2: Inflating a balloon
FOCUS: To explain that some changes in the formation of new materials what are not reversible including changes associated with burning and the action of acid on bicarbonate of soda. 
Success Criteria: 

Show children the video clip https://www.youtube.com/watch?v=jhE3QlPvug4&scrlybrkr=474715a1 for this activity. Watch it a second time and ask them to make notes to help them repeat the activity shown. 
The aim of this activity is for children to inflate the balloon by following their notes but do so using a more scientific approach, using standard measurements. 
The video shows the following: 

· Pour about 2.5cm of vinegar into the bottle

· Using a paper funnel if necessary, put a tablespoon of baking soda into the balloon. 

· Put the mouth of the balloon over the top of the bottle, without pouring the baking soda into the bottle. 

· Pour the baking soda into the bottle from the balloon and see what happens. 

Remind children of the previous activity and what happened when substances were mixed together. Tell them to use what they know to help them think about what happened in the video clip when the two substances were mixed together. They should be able to explain that a gas was produced (carbon dioxide, which filled the balloon and inflated it) and say what the new substance was that was made. 

You might need to show the video more than once to ensure that they children have made notes on how much of each substance was used. Ask the children to convert the non-standard measurements into standard measurements and use those to carry the activity out. 

The next step is to use their test results to make predictions about what would happen if they changed one or both substances (the variables). For example, double or halve the amounts of what do they need to measure to prove whether changing the amount of each substance affects how much the balloon inflated? They then use their predictions to set yp, carry out a new test and collect data, then use it to draw new conclusions and check their predictions. 

The challenge for some children might be what to measure for their results; one way would be to measure the circumference of the balloon to see if there is a relationship between the amount of each substance and the circumference of the balloon. 
This can be potentially messy and smelly. Ensure children have access to digital scales for standard measures.

Show children powerpoint slide 6 and revisit what the children did and found out. Then ask children to think of new questions they could ask that demand taking two sets of measurements eg: How does the bicarbonate of soda/ vinegar affect how much gas is produced?, By increasing the amounts of bicarbonate of soda or vinegar by regular amounts eg: 1g, 2g, 3g and 4g and measure the circumference of the balloon. This would result in a table with two ‘number’ variables that would require a line graph. 

	Lesson 3: Volcanic Eruption  
FOCUS: To explain that some changes in the formation of new materials what are not reversible including changes associated with burning and the action of acid on bicarbonate of soda. 

Success Criteria: 

Prior to this activity- ensure you have a papier-mâché model volcano. 

Show children Powerpoint slide 7 and ask them to use their knowledge and experience of the previous activity to suggest how they could create a volcanic eruption using vinegar (use white vinegar) and bicarbonate of soda. This time, add red paint or food colouring to create the colour of laa and some washing up liquid to increase the volume and bubbles. Once again, this activity is best done outdoors because of potential mess and unpleasant smell. 
Challenge children to make a one minute video clip that shows the reaction between the bicarbonate of soda and acid (vinegar). They should draft and redraft their narration to explain the reaction and the new material that is made as well as the fact it is an irreversible change. 



	Lesson 4: Making Plastic
FOCUS: To explain that some changes in the formation of new materials what are not reversible including changes associated with burning and the action of acid on bicarbonate of soda. 

Success Criteria: 

Explain to children that they are going to make their own plastic, which they can mould and change shape. Ask them to think about what it would be like if they could make any material they wanted in their home. In groups, they think about things that are positives (advantages), minuses (disadvantages) and that might be interesting. Give children time to share their ideas with the rest of the class. 
Give each group access to access to a camera so that they can take photographs at each stage to record the changes that take place. This activity requires hot milk to be used and therefore requires adult supervision when heating the milk. Perhaps use a flask of hot milk instead. 

When warm whole milk and white vinegar are combines, this causes the milk to curdle and a solid material is formed. This material can then be moulded into shapes: eg for fridge magnets, beads for a bracelet or a sculpture, and left to dry hard, then painted and varnished. 

Key to this activity is the idea that children explain changes that resulted from the mixing of vinegar and milk. 

Show children powerpoint slide 8 and ask them a variety of questions relating to the different changes: 

· What caused them? 

· How the materials changed 

· What the new material was made?

· Is it reversible or irreversible? 

Using the photographs from the activity, children could use, eg: Pic- collage’ to show and explain the changes: that took place. Prior to doing this make sure that the children have listed and spelled key vocabulary linked to the changes correctly eg: chemical changes, irreversible, liquid, solid, acid and new material. 
Ask children to think about new questions that they could ask and test, eg: using: 

· Different kinds of milk 

· Different liquids

· Different kinds of liquids that are acidic eg lemon or lime juice. 

	Lesson 5: Investigating Rust
FOCUS: To explain that some changes in the formation of new materials what are not reversible including changes associated with burning and the action of acid on bicarbonate of soda. 

Success Criteria: 

Before beginning this investigation, ask children what they think rust is, where it comes from, where it is found and what it does. They could create a mind map of ideas, saving it to add to their work later. 

Show children the video clips that explain how rust is formed and show examples of rust on a ship from https://www.bbc.co.uk/bitesize/clips/z4d9wmn 

They key to this activity is the rusting triangle: 
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Show children powerpoint slide 9 and ask them to think about the rusting triangle the use this to ask question about how they could carry out tests to find out the answers, eg: 

· Is it only iron that rusts? Children place iron nails, steel wool, nuts and bolts alongside other materials eg: plastic and aluminum in water and observe it over time. 

· What happens if there is no water? Leave an iron nail out, dry with no water, cover it in cling film, smear petroleum jelly over a nail. 

· What happens if there is no oxygen? This is a challenge because oxygen is dissolved in water so both water and oxygen (air) would need to be removed/ kept away from the nail. 

· Does iron rust faster in salt water? 

· How can we protect iron use as the feet/ legs in the North Sea oil platforms to stop them rusting? Children use evidence from previous tests eg: painting it, smearing it with a grease. 

Alternatively, show powerpoint slide 10 and tell children that they are going to test each question to find out whether these ideas are correct. 

For each test children should take measurements eg: of water make regular observations, use test results to ask further questions and set up tests then decide whether they are carrying out a comparative or fair test. Tell children to return to the mind map that they began at the beginning of this activity and to add new knowledge, their learning from tests and vocabulary, using a different coloured pen. Check that children have included language such as chemical reaction, irreversible change, new material, rust and iron. 


	Lesson 6: Burning
FOCUS: To explain that some changes in the formation of new materials what are not reversible including changes associated with burning and the action of acid on bicarbonate of soda. 

Success Criteria: 

Show children a video clip https://www.youtube.com/watch?v=h3PSXaS2fzs 

Burning is a chemical reaction that needs three things to make it happen (similar to rusting that requires three things): a material burn, called the fuel; a supply of oxygen and a source of heat to set fire to ignite the fuel. Like rusting, these three things can be illustrated by a fire triangle. Show children powerpoint slide 11 and discuss with them what would happen if they took away any one of the elements in the triangle. 

Show children powerpoint slide 12, which illustrates how to set up a burning activity so they work safely. Ask children to think about a set of rules that they should follow to ensure they work safely and write them on a safety card,: 

· Tie hair back 
· Be sensible 
· Make sure no clothes are loos 
· They can only strike a match when an adult is present 
· Do not touch the flame 
Working as a while class, take the candle and light it Ask them to observe what happens, they could sketch the candle burning and annotate what they see. Make sure that they focus on the flame, smoke, wax melting, and the candle wick. Ask the children to think about what the source of the fuel is (the candle wick and wax being drawn up the wick), where the oxygen is (the air) and what the hear source was (burning match). 

In groups, ask children to decide whether this is a reversible or irreversible change and what evidence they have to justify their answer. How do they know a chemical change has taken place? What new materials have been made? The chemical change produces carbon dioxide, smoke and water (as steam, which the children will not see). 

Challenge children to show how each of the elements of the fire triangle are needed for burning to take place. Children could suggest to blow the heat source out (flame), remove the fuel (eax), cover the candle with a container so that no oxygen can get in. 

Ask the children to apply what they have found out to the work of fire fighters; how do they use their knowledge of the fire triangle to put out fires? Use powerpoint slides 13 and 14 to develop children’s understanding. 

 


Amazing Changes Topic Intention


 





In this topic, children learn about materials, how they change and which changes are reversible and irreversible. This topic concludes by looking at how these properties are applied in the real world. 
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By the end of this unit children will 


 


 


 


 


 


 








Vocabulary


 





Burning


Irreversible 


Chemical change 


Reversible 


Physical change 


Rust 








Demonstrate that dissolving, mixing and changes of state are reversible changes 


Explain that some changes result in the formation of new materials, and that this kind of changed is not usually reversible, including changes associated with burning, and the action of acid on bicarbonate of soda. 


Plan different types of scientific enquiries including recognizing and controlling variables where necessary. 


Take measurements using a range of scientific equipment with accuracy and precision taking repeat readings. 


Record data and results of increasing complexity using diagrams, labels, tables and graphs. 


Use test results to make predictions to set up further comparative tests. 


Report and present findings from enquiries including conclusions. 


Identify scientific evidence that has been used to support or refute ideas or arguments. 








