	Science Plan
	Year Group: 4
	Topic: Moving & Growing  (Funny Bones)
	Term: Autumn 1
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	Introduction
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	Plenary
	Learning Outcome

	1
	· To be able to categorise solids and liquids.

· To know the difference between a solid and a liquid.

· To name some solids and liquids. 
	Solid, liquid, flow, pour, particles/pieces. 

Various different liquids and solids, with some solids that can be poured such as sand/salt.
	Elicit children existing knowledge of materials by presenting them with a collection of solids and asking them to group them according to their own criteria, ask children the reasons for these choices. Revise language for describing properties of materials (e.g. transparent, soft, bendy, stretchy, metal, wood, opaque).

Next add some liquids (of various viscosity) to the collection, get the children to sort the materials again. If they do not automatically sort into solids and liquids, suggest this idea to them. Ask question such as 

What happens to liquids when you change the container?

Can you spill the solids?

Draw children’s attention to particular properties. 

Introduce the word viscosity as ‘runniness.’

Ask children to record these in their science books.

Get children to write down 5 differences between solids and liquids.

Go through the various properties of solids and liquids.

Extend the activity further by adding ‘difficult’ items, e.g. cotton wool, sand, salt, sponge and get children to decide whether these items are solids or liquids. Ask children if they can explain why they have made their choices. Explain that although you can pour sand and salt e.t.c.  they are still solids because they are made up of hundreds of little solid pieces. 
	1) Sort the materials on your table into solids and liquids. When you have sorted the materials, draw a line down the centre of your page, on one side list the solids and on the other side list the liquids.

2) List 5 differences between solids and liquids.


	Ask the children some true or false questions related to what they have learnt this lesson.

E.g sand is a liquid.

Liquids take the shape of the container they are in. e.t.c.
	To have sorted materials correctly into solids or liquids. Including difficult materials such as sand, salt, sponge, cotton wool, plastecine.
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	· To be able to make and record observations and measurements.

· To know that liquids do not change volume when they are poured into a different container.

· To know that liquids will take the shape of the container they are put in.

· To be able to draw conclusions from an investigation.
	Liquid, flow, volume, observe, record.
	Recap on what was learnt last week. How can we tell that something is a liquid/solid? What are some of the differences between liquids and solids?

Ask the children when do we use the term volume? Explain that when we measure the volume of something we are measuring how much space than item takes up. What unit of measurement would we use to measure the volume of liquid? Recap on ml and l. What equipment can we use to measure the volume of liquid? Recap on how to measure using measuring jugs/containers, draw children’s attention to the scales on the measuring equipment. Draw some measuring jugs on the board with different amounts of liquid in them, ask children to tell you how much liquid is in each picture.

Explain to children that they you want them to find out whether the volume of liquid changes when the liquid is poured into different containers. Go through the year 4 planning house. Ask the questions on the planning house, fill this in together as a class. Explain that you want them to record their results. Ask children how they are going to record their results. Let children make up their own results table. Assess their ability to do this (TA to work with lower ability to assist with this). 

Focused Assessment Task 1 – Can children measure accurately in standard units?
Give children various shaped containers and e.g. pop bottle, measuring cylinder, cup, different shapes measuring containers, and various liquids, e.g. water, tea, blackcurrant juice, bubble bath. Get children to measure the volume of the liquids and then pour them into different containers. Does the volume of the liquid change? What happens to the liquid when it is poured into different containers?
	All children to pour various liquids into various shaped containers and record the results. 

All children to produce their own results table.
	Discuss what we have learnt about liquids from doing the experiment.

Play the Sun, Sea and Sand game on educationcity.com. 

Go into curriculum map, science, key stage 2, materials and their properties, year 4.

Children have to identify the various solids, liquids and gases.
	To have accurately measured various liquid in various containers using standard measurements.

To have made a results table and accurately filled in the results from the experiment.
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	Work independently to make results tables.

Work in groups to measure the scales.

Teacher to go around the class and assess children’s ability to measure accurately using standard measurement. 
	Work with teacher and TA to make results tables.

TA to work with lower throughout the experiment, demonstrating how to measure and helping children with reading the scales.
	
	

	3
	· To know that solids consisting of very small pieces (particles) behave like liquids in some ways.

· To be able to use a magnifying glass or microscope.
	Particles, small pieces, microscope, magnifying glass.
	Recap on some of the differences between solids and liquids. Ask children if they can think of any similarities between some solids and liquids. Are there any solids that act like liquids? Discuss why solids such as sand, salt, sugar, e.t.c are similar to liquids (they pour, they fill the container they are in e.t.c). Explain that these solids are sometimes called powders, because they are made up of thousands of little pieces, these are sometimes called particles. Explain to children that although these solids behave like liquids, they are actually solids, because they are made up of thousands of solid pieces. Put some dishes containing salt, sand, sugar, powder paint, talcum powder on the children’s tables with some magnifying glasses and microscopes so children can see the tiny particles. Explain how to use the magnifying glasses and microscopes. Put some dishes of water on the table, can they see any solid particles in the water? Get children to describe what they can see under the microscope and what the differences are. Get children to write a few sentences in their science books to describe what they have seen and draw and onto cut out circles what they could see through the lenses.
	All children to use the magnifying glasses and microscopes to look closely at solids that behave like liquids E.g  sand, salt, sugar and also to look at some liquids and compare the differences.

All children to describe what they can see through the lenses and write a few sentences in their science books to explain the similarities and differences between solids and liquids under the microscope/magnifying glass.

On cut out circles children draw and label what they saw, stick these into science books.
	What did you find out from looking at the items?

Get some of the children to read out their observations.
	To have described the similarities and differences between some solids and liquids.

To explain that powders pour like liquids because they are made of fine particles.

To explain why salt, sugar and various other powders are not liquids because they are made up of tiny little solids.


Larch Class – Science Medium Term Plan: Solids and Liquids and how they can be separated (Unit 4d)/ Disaster at Willy Wonkas Chocolate Factory  (Miss Truesdale)

	4
	· To know that the same material can exist as both a liquid and a solid.

· To know that a liquid can be changed into a solid by cooling and this is called freezing or solidifying.

· To know that a solid can be changed to a liquid by heating and this is melting.

· Give an example of melting and freezing.
	Freezing, melting, solidifying, temperature, changes.
	Ask children to wash their hands before they come into the classroom. Show children a bowl of chocolate buttons. Ask them are these buttons a solid or a liquid? Give each child a chocolate button and ask them to hold it tightly in their hand, read the poem Chocolate by Michael Rosen. Get the children to open up their hands at the same time as it says so in the poem, finish reading the poem. What has happened to the chocolate in their hands? What has caused this to happen? Is it still chocolate that is in their hands? Is it a solid or a liquid? Explain that the heat form the children’s hands has made the chocolate melt and when something melts, it changes from a solid to a liquid. Could we change the chocolate back to how it was before? How? Think about rice crispie buns, we heat the chocolate up to make it runny and then we leave the buns to cool, what happens to the chocolate? Explain that even though the chocolate has melted, it could be made hard again. Explain that the name for making something hard again is solidifying. Explain that this is called a reversible change, it can be reversed, the chocolate could be turned back into a soild.

Ask children if they can think of any other examples where a liquid is changed to a solid and can be changed back again. Get them to think about baking, melting butter e.t.c. Wait for children to give the example of ice. Ask children what is ice made from? If we melted an ice cube made from water, what liquid would the ice cube make? What do we have to do to water to make it solid? What do we have to do to ice to make it a liquid? Is this change reversible or irreversible? 

Tell the children that their task for today is to think of a way of making an ice lolly. Give children time to discuss as a group how they will make their ice lollys. Put the following questions on the board. What flavour do you want your ice lolly to be? How will you make it this flavour? What equipment will need to make your ice lolly? How will you make your ice lolly? Get the children to discuss these questions as a group, then answer these questions in their science books. Give the children time to make their ice lollies.  

Show children an ice lolly that you have made and that  you have left out of the freezer, what has happened to the ice lolly? Why? What is the liquid in the bottom of the container? What liquid did I start with? Could I make this back into an ice lolly? How? Is this a reversible change or an irreversible change? Why?  Can any body think of any irreversible changes? Give some examples and discuss why they are irreversible.
	All children to discuss in groups, how they will make an ice lolly, thinking about what happened with the chocolate button. 

All children to answer questions about making the ice lollys in their science books. 

All children to make an ice lolly.
	Discuss conclusion. What do the results show? What have we learnt? Suggest reasons for the results. How could we investigate further? Evaluate experiment. Was it a fair test? How could it be improved? 
	Children have completed an accurate bar graph displaying their results from the experiment and are able to suggest what the results mean and the reasons for the results. Children understand that bones grow.
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	(TA and teacher to work with lower ability to groups to support them when answering the questions).
	Play beat the teacher, using question based on what has been learnt over the last four weeks.

E.g. what is the reverse of freezing?

I fry an egg is this reversible or irreversible?

Is sand a solid or a liquid?
	To have successfully made an ice lolly and to be able to explain how you have made the lolly and why you have used this method.
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	· To know how to separate solid particles of different sizes by sieving.

· To know that solids can be mixed and that it is often possible to get the original materials back.

· Be able to decide what apparatus to use in an investigation.
	Particles, size, sieve, separate.
	Explain to children that you have got a challenge for them. You have got some solids mixed up and you want to separate the solids again. How can you do this? Show the children some of the mixtures (e.g. sand and lego pieces, salt and gravel, flour and raisins, sunflower seeds and soil), tell them that they are going to plan in twos an experiment that will separate the two solids, tell children that they won’t have time to separate them using their fingers to pick out the biggest pieces! Give children time to discuss how they will conduct the experiment. Show children some of the equipment that is available for them to use (in particular the sieves). Go through the Year 4 planning house as a class, explaining that in this particular experiment we are not measuring anything but instead we are making observations and recording these. Give examples of some observations that the children might make. Get children to complete their house in pairs. Children to begin separating the solids, following their plan. Teacher and TA to support the practical work where needed. 

Children to write down in their observations table how they separated the two solids and what happened when they did this. Focussed assessment 2 – Can the children make careful observations? E.g I separated the sand from the Lego by pouring the mixture through a sieve all the sand went through the sieve and the Lego stayed in the sieve. Encourage children to explain why this happened. Ask children can two solids be separated form each other? Were these mixtures reversible or irreversible? 
	All children to plan an investigation of how to separate solids. All children to fill in the planning house in pairs.


	Did you manage to separate the two mixtures? 

Get some of the children to read out some of their observations, as k them why this happened. See if children understand that the smaller particles go through the holes on the sieve and the big particles don’t fit so they stay in the sieve. 

What worked well in your experiment? How could you have improved itt?

Tell children that they have another challenge to think about and tell me what idea they have had in the morning. Show children dish with paperclips and sand in, ask them how they could separate the two solids without using a sieve!
	To have planned an appropriate way of separating the two solids.

To have successfully separated the mixtures using a sieve.
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	· To know that changes occur when some solids are added to water

· To know that when solids do not dissolve or react with the water they can be separated by filtering.

· Explain why undissolved solids can be separated from a solution by filtering and show how to do this. 
	Mixture, particles, dissolve, setlle, dissolve, undissolved, solution.
	Tell children that they are going to find out what happens when a range of solids are added to water. Put on the table, some Lego pieces, some sand, some tea leaves, some sugar, some salt, some coffee, some chalk, some gravel and some glasses of water.  Put one mixture on e ach table. Tell the children that they are going to mix the solids in with the water and describe what has happened and why.  Children should offer explanations like the sand has fallen to the bottom or the sugar and salt have disappeared. Get the children to feed back their observations to the class. Next explain to the children that they are going to try and separate the solids and the liquids. Which ones will be easy to separate? Why? What equipment could they use? How will they separate the sand an water? Demonstrate that the sand will fall through the holes in the sieve. Lead children to the idea of using a sieve with smaller holes. Get children to think about the tea leaves, show them a tea-bag, how does the bag stop the tea leaves from floating around in your tea? What could we use instead of a sieve to filter the solids form the liquids? Gather childrens suggestions, then show them some filter paper, explain what it is used for and let children use it to try and separate the mixture on their table. Ask he children to bring to the front the mixtures that have been separated. Next look at those that haven’t been separated e.g. the powder paint and the coffee. How do we know these haven’t been separated? Look at the colour, what does that tell us? Tell children we will save these to discuss later. Next look at the sugar and salt solution, can we tell whether this has been separated or not? What could we do to check? If there is still salt or sugar in the water would we be able to taste it? Give each table a sugar and salt solution and ask them to try and filter it. They have to taste the solution before and after and see if they can still taste the salt and sugar. If they can what does this mean? Ensure that wed discuss the health and safety issues around tasting things in science. 

Ask the children why can’t we separate these solids and liquids? What has happened to the solids? Clarify if children say the solid has disappeared; explain that it is still there because we can still taste it. Explain that the solids have dissolved into the liquids they haven’t disappeared and dissolving means the pieces have broken up into even smaller pieces, so small we can’t see them and much smaller than the holes in the filter paper which is why they can’t be separated through filtration. Explain that when a solid dissolves into a liquid, the two substances together are called a solution. 
	Mix the solid and liquid on your table and describe what has happened. Think about how you would separate these two substances. Try and separate them using filter paper.

Try and separate and salt and water solution and a sugar ad water solution.
	Blockbusters – questions related to everything that has been learnt over the unit.
	To have separated the mixtures that could be separated.

To be able to explain why sand and sugar cannot be separated from water using filter paper, using the word dissolve in the explanation.
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	Teacher and TA to work with groups as and where needed.
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	· To show their knowledge about solids and liquids.
	All of the above
	End of unit assessment - Assessment sheet.
	All children to complete an assessment sheet based on solids and liquids.
	
	To have successfully completed the assessment tasks to the best of their abiliy.
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