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Science – Autumn 1

	Lesson 1- Sorting and Grouping materials  
FOCUS: To compare and group materials based on their properties. 
Starter: 

Introduce the topic to the children using PowerPoint 1-4 and the KO. 

Tell children that they are going to create a Wordle; show them slide 5 so that they have an idea of what a Wordle looks like. Give each group a pile of A4 paper that has been cut in half lengthways and make sure there are plenty on each table. The challenge is to write down as many words they can that have something to do with names of materials, properties of materials, and uses, one word per sheet of paper. It does not matter if the word is repeated around the class. Give children 10 minutes for this activity, then ask them to create a Wordle by placing the words horizontally and vertically. 
Main event: 

Give the children a range of objects made from different materials, these could be from school or home. 

Ask them to carry out a quick challenge classifications, encourage them to refer back to their Wordle for ideas. You could leave children to see how many different ways of sorting they could come up with or engage them in a series of quick fire groupings ‘You have 60 seconds to sort into…’

· Types of materials: wood, metal, ceramic, plastic, fabric, paper, card

· Properties of materials: transparent, opaque, translucent, flexible, hard, strong, elastic, plastic, magnetic, thermal insulator, electrical insulator

· Double properties: transparent & flexile 

· Triple properties: elastic, waterproof, opaque

· Opposites: rough/smooth, transparent/opaque, flexible/rigid.

Assessment: 
WT: Children sort according to a limited range of categories not always scientific eg colour. 

EX: Children sort according to most common materials and properties

GD: Children include categories that other children do not know or are unsure of eg: thermal/ electrical conductors. 



	Lesson 2- Why that material?  
FOCUS: To give reasons for the particular uses of everyday materials 
Success Criteria:

Main Event:

Bring in an item of clothing eg: a warm winter coat or a ski suit. Ask the children to think about why the different materials have been used to make it. Make a point that objects are usually made from materials that have properties that are needed eg: the coat keeps someone dry and warm in winter. 
Use the same set of objects from lesson 1 and tell the children to look at each object and talk about why each material has been used for the purpose. They can record their findings on sheet 2.1. Again, refer them to their Wordle from the previous activity, tell children that their partner is going to check their work, not only to make sure that their answers are correct, but also to make sure that they have spelled all the words correctly. Ensure that a the beginning of the activity, children understand the expectation that all scientific words must be checked using a dictionary, word mat or KO before they are written down. You might ask the children to identify which are materials and which are properties (perhaps as a mini plenary). They go through the Wordle and write an m on the materials and a p on the properties. 

Assessment:
WT: Children can name objects and the materials they are made from. 

EX: Children name the material and can suggest why it has been used according to obvious properties. 

GD: Children include categories that other children do no know or are unsure of eg: electrical and thermal insulators. 


	Lesson 3: Testing Materials (Which material makes the strongest carrier bag?  
FOCUS: To conduct a comparative and fair investigation. 
Success Criteria:

Main Event:

Introduce children to the idea that they will be investigating the strength of bags. Discuss as a class how they might do this. Bring in two carrier bags both fill of shopping but one has the handles stretched and about the break, the other still in shape. Ask the class to compare the to and say which one they think is the strongest and why. Ask a couple of children to come and hold the bags and say what it feels like on their hand eg: one seems to cut into the hand and is uncomfortable. 
Use the results from the observations made here to make predictions and set up further comparative and fair tests. 

Children carry out these fair tests so that they can use their data to give reasons for the use of specific materials. This is different from children stating that, for example, a plastic bag is used because it is light or waterproof. At the end of this, the children should be able to give reasons for the material being used by referring to their test data.

Some children could use activity 2.2, others could create their own plan to answer the question ‘Which material makes the strongest carrier bag?’ 

Work with the children to help them recognise that the questions gives us clues as how to carry out the test. 

Material- this is what we changes- the type of material bag is made from. 

This is what we measure- the strength of the bag in kg. 

This is a useful teaching point so that children learn to use the questions to help plan their activity. The next question is how will we make it a fair test. 

The most straightforward way to test the bags is to use a broom handle across two chairs with the bag slid onto the handle. Then weights are placed in the bag until it breaks and the children record their results. Encourage the children to add an additional column to their table to record their observations eg: how the bag breaks. 
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When children have completes the test they can transfer the data into a bar graph. 

Finally, once the children have completed this, return to the statement about giving reasons about particular uses for everyday materials. Some children may require scaffolding to answer this question, eg: plastic bags are best because plastics is a strong material. Our data shows that plastic held x KG more than the paper bags. 

Assessment: 
WT: Children are bale to describe what they did and say which bah was best bit not relate it to the properties. 

EX: Children carry out the fair test and use their data to give reasons why one type of bag is the strongest. 

GD: Children complete their test and draw conclusions and then suggest other materials or aspects to test. 
 

	Lesson 4: Testing Materials- What is a thermal conductor?  
FOCUS: To compare and group materials based on their properties.  
Success Criteria: 

Main Event

Bring in a range of thermal insulators eg: woolly socks, scarves, hot drink cups, flask and a hot water bottle with a cover and ask children to work out what they all have in common. Alternatively, you could add an ‘odd one out’ such as a T Shirt and ask which one is the odd one out and why? 

Begin asking children to think back to Yer 4 when they sorted materials into those that conducted electricity and those that did not- insulators. Electrical conductors allowed electricity to pass through easily and electrical insulators did not allow electricity to pass through easily. Give them a selection of materials to sort, to see how many remember which materials are electrical conductors and which are electrical insulators. 
Tell children that they are going to find out about a different kind of conductor and insulator, materials that are thermal conductors and insulators. Ask them to use a dictionary to look up the word thermal and then discuss what they think a thermal conductor and insulator is. 

As a class create a definition for thermal conductor eg: material that can transfer (move) heat from one object to another or away from your hand to the object. If a material is not a good thermal conductor, it is a thermal insulator. This can be quite challenging for children to understand so ensure they do before you move on to the activity. 

Give the children lots of different objects made from metal, plastic and wood and ask them to sort them into thermal conductor and thermal insulator. What do they notic? Metal is a thermal conductor, it moves heat from our hands so it feels cold. Wood is a poor conductor, heat is not transferred away so it feels warm. 
Assessment: 
WT: Children can say which spoon feels cold to touch and which feels warm but do not link the idea of thermal conductors. 

EX- Children say which materials are thermal conductors and thermal insulators. 

GD- Children begin to apply their understanding to objects in the kitchen eg: use of wooden spoons for stirring hot foot, oven gloves for protecting hands from hot dishes and wooden saucepan handles so that people do not burn their hands. 



	Lesson 5: Testing Materials- Which materials are thermal conductors and which are thermal insulators.   
FOCUS: To identify thermal conductors and insulators.  
Success Criteria: 

Main Event:

Give each group a range of kitchen items from oven gloves and saucepans to chopping boards and ask them to find as many different ways of classifying them as they can using scientific words. 
Give children a collection of plastic, metal and wooden spoons. Ask them to predict which are thermal conductors and which are thermal insulators and why they think that. Have the children put the spoons into a jug of warm water (or you can do a teacher demonstration). The metal transfers the heat from the water, the heat travels through the metal and so the metal spoons feels warm, while the plastic and wood do not conduct the hear and so the heat does not travel through the wooden spoon to the hand. 

Then ask the children how they could test their predictions using the following resources: 

Hand- hot water 

Beakers 

Spoons 

Digital thermometers

Working in pairs or small groups of no more than four, ask children to draw an annotated diagram to show how they would carry out their comparative test. Some children will probably suggest placing the spoons into beakers of hand-hot water and feeling each spoon, others might suggest placing a digital thermometer against each spoon to see if there is a difference in temperature between each spoon. If so then they should use a table to record results. 

Once children have their results and used them to decide whether their original predictions were correct, the use PowerPoint slides 6 and 7 to challenge them to apply what they have learned about materials and thermal conductors and insulators. 

Assessment:
WT: Children can say which spoon feels cold to touch and which feels warm but do no link to the idea of thermal conductors.

EX: Children use the results from their comparative test to say which materials are thermal conductors and thermal insulators. 

GD: Children begin to apply their understanding to objects in the kitchen.
Lesson 6: Solutions and Mixtures 
FOCUS: To understand that some materials will dissolve.

Success Criteria: 
Starter: 

Leave a plastic bottle on each desk and teel children that it is a mystery liquid, although it looks clear there is something inside the liquid. Tell them that at the end of the lesson they are going to write all over the bottle suggesting what is inside the liquid and how it got there. 

Main Event: 

This is the first time children will have come across the idea of dissolving in the curriculum, so they will need experience of comparing materials that do an do not dissolve and the development of key language including: dissolve, solution and solute. 

Do children know what dissolve means? Give children access to transparent plastic cups of water and some white sugar and some sand. They put sugar in one cup of water and sand in another and talk about their observations with their group or partner. The children should notice that the sugar has ‘disappeared’ into the water. Explain to them that the sugar has dissolved. 

Give the children a range of materials (salt, instant coffee, loose tea, sand, rice, sugar, plastic and centicubes. Ask them to find out which ones dissolve in water and which do not, then ask them to think about how they are going to decide whether the materials has dissolved or not. Ask the children to think about how they will record their observations eg: a table, a list or a set. 

This is a simple comparative test- do they dissolve or not? Including very obvious things such as centicubes is useful, particularly for those children who find these concepts difficult. 

At the end of the activity, ask children to write a sentence about which materials dissolved and which did not. Introduce the word ‘solution’ which is when a solid dissolves into a liquid it creates a solution eh: when sugar dissolves in water it creates a sugar solution. Ask the children to use a highlighter and mark the ones that they tested that are solutions. 

Give children the task of finding out what a solute and solvent and write three definitions in their book for solvent, solute and dissolve. Do not forget to return to the mystery liquid in the bottle on each desk. Using a whiteboard pen, children write information about the mystery liquid based on what they have learned in their activity. 

Assessment: 

WT: Children describe what happens to substances in water and with support use the word dissolve. 

EX: Children can identify materials that dissolve and can define the words solute, solution and dissolve. 

GD: Children suggest why some materials dissolve and other do not and can suggest other solutes, solutions and solvents. 

	Lesson 7: Dissolving Sugar 
FOCUS: To understand that some materials dissolve and describe how to recover a substance from a solution. 

Success Criteria: 

Main Event: 

Show children a can of cola (not diet). Then on a small plate spoon 12 spoonfuls of sugar into a pile. Explain that this is approximately how much sugar is dissolved in one can of cola. Discuss their reactions. 

For this activity use PowerPoint slide 8, which shows four different ideas about dissolving. All are valid ideas: 1,2 and 4 result in more complex patterns in the data whilst idea 3 would work as a simple/comparative fair test. 

· Idea 1: I think that the amount of sugar affects how quickly it will dissolve. 

· Children measure volume of water, weight of sugar, time to dissolve (line graph) 

· Idea 2: I think that the temperature of the water affects how quickly the sugar will dissolve. 

· Measure temperature using spirit or digital thermometer, volume of water, weight of sugar and time to dissolve (line graph). 

· Idea 3: I think that if we stir the sugar and water it will dissolve more quickly. 

· Children measure volume of water, weight of sugar and time to dissolve (table)

· Idea 4: I think that the amount of water affects how quickly the sugar dissolves. 

· Children measure volume of water and time to dissolve (line graph). 

Where appropriate, children should apply their developing graphing skills to represent the data in their tables into graphs. Those children who need support could use Activity 2.3. 

Finally, children communicate their tests and results to either the rest of the class or another group. Take this opportunity to engage children in peer-assesed feedback on how they carried our tests and their conclusions. 

Assessment: 

WT: Children can talk about materials dissolving

EX: Children describe that some materials will dissolve in liquid to form a solution

GD: Children explain what can affect how a material (substance) dissolved in a liquid. 



	Lesson 8: Sieving 
FOCUS: To separate materials using sieving.  

Success Criteria: 

Main Event: 

Begin by showing children the video clip that shows different everyday uses of sieves from fishing nets to dishwashers. 

Sieving to separate mixtures is a straightforward concept, so start by challenging children to separate dry mixtures in the least number of steps using different household sieves. Use slide 10. 
Then turn this one around and ask children to use their experience of separating using sieves to make a dry mixture for other children to find ways of separating the different materials. Increase the number of items children can use in their sieve, eg: sand, pebbles, magnetic objects, raisins, dried peas, lentils, flour. 

Assessment: 

WT: Children are able to use a sieve to separate a limited number of items in a mixture. 

EX: Children use different sieves with different sized holes to separate a mixture. 

GD: Children make their own choices for a mixture and broaden items to be used as a sieve eg: using different fabrics. 



	Lesson 9: Filtering

FOCUS: To separate materials using filtering. 

Success Criteria: 

Main Event: 

Show the children the video clip showing how a Life Saver Bottle was invented to clean filthy water so that it is clear and drinkable. You don’t need to show the whole video, just about the first 6 minutes. Tell children that they are going to learn the science behind how the Life Saver Bottle works. 

Filtering is different to sieving because the solids are mixed into a liquid eg: water. However the solids have not dissolved into the water so can be separated using a physical barrier that lets the water through and leaves the small particles behind. Explain to children that in out own and other countries water is filtered (cleaned) so we can drink it. 

Challenge children to compare three or four different materials to find  out which materials is best to clean the dirty water. 

If you offer children a wide range of materials eg: cotton balls, muslin, curtain, netting, paper towels, coffee filters, gravel, sand; they will learn about how successful other materials are. 
Allow children to make their own dirty water using soil from a safe source and then carry out  comparative test to find out which materials make the best filter. Ask the children to think about: 

· How will they know which is best? 

· How will they keep it fair? 

· What will they measure? 

Having carried out their test, ask children to think about how they could improve on their filtering system, eg: by combining filters. Perhaps they could use the results from another children who used a different filter. 

Ask children to write a set of instructions on how to filter dirty water with annotated diagrams and explain the difference between sieving and filtering. 

Then ask the children to draw what they think is inside the Life Saver Bottle that cleans the water. 

Assessment: 

WT: Children can talk about what they did and what happened but they are unable to link it to the idea of filtration. 

EX: Children can describe what they did and can explain how filtration works. 

GD: Children use the language of solutions, solute and solvent and filtration to explain how dirty water is cleaned. 



	Lesson 10: Evaporating 

FOCUS: To separate materials using evaporation. 

Success Criteria: 

Main Event: 

Use a dictionary, children define the words evaporate, evaporated and evaporating and then use them in three different sentences. 

Evaporation is useful for separating a soluble solid from a liquid. One of the key ideas for children is that it is the liquid that evaporates and the solid is left behind. There are of ways for children to explore this, but the most straightforward way is to make a solution of salt and water in a shallow container and leave it somewhere warm in the classroom for the water to evaporate, leaving the salt behind. It can take several days for a result.
When children have completed setting up their investigation, ask them to pair up and explain to their partners what has happened to the water and why the salt is left behind. Challenge them to use key scientific words eg: solution, evaporation and separated. It is also a good idea to leave a couple of containers on the side to observe over a longer period of time. This helps to avoids the misconception of needing to hear the water to a high temperature for evaporation to occur. 

It is important for the children to understand that processes such as evaporating salt from water are really useful and used by people everyday. For example, exactly the same processes is used to get salt that we put in or on our food. See useful website links for video clips to explain this process. 
Although distillation is not necessary at this level, if children understand how they can evaporate water from a solid then to understand distillation children apply their knowledge of evaporation. Begin by showing the children the video clip that shows a fictious Robinson Crusoe using simple distillation to get clean water to drink.

Assessment: 

WT: Children can describe that water disappears but are unable to link what happens to the process of evaporation. 

EX: Children describe the process of evaporation and say it can be used to separate mixtures. 

GD: Children apply knowledge of evaporation in different contexts: eg: if a video clip of salt is being harvested from salt pans. 



	Finally, to conclude the topic and review learning, ask children to look at the Wordle they originally created and ask them to add new words that they have learned during this topic.

Assessment Quiz 

	LEARNING CHALLENGE WEEK LESSONS X2

Lesson 11: Sort this out! 

FOCUS: To understand how materials are separated.

Success Criteria: 

Main Event: 

Take into class two bottles of water, one from the tap and another that is filthy that you have made. Give someone in the class an empty glass of water and ask them to choose which water they would like to drink. Usually the children chooses the clear water, so ask the class to share their ideas of how they could get the filthy water to look like the clean water. Its an important point that water ‘looks’ clean may not also be safe for drinking. 

This is an activity where the children apply their knowledge and experience of different ways to separate mixtures and provides a useful assessment point. If children can successfully apply their knowledge then you can be confident that children understand the key ideas. 

There are three ways this activity can be offered to the children: 

1. The children are given water with a mix of solids in it which includes insoluble solids, magnetic materials and solids dissolved in water the separate and record how they did it. 

2. Children create their own mixture to separate out and choose how to record what they did. 

3. Children create their own mixture and swap theirs with another group to separate out and tell the other group how the did it and what was in their mixture. 

The aim is for children to work independently and use the different ways of sorting mixtures and record how they separated each on eg: video clips, photographs, diagrams. 

	Lesson 12: Growing Crystals 

FOCUS: To plan a scientific enquiry, recognising and controlling variables.

Success Criteria: 

Main Event: 

This activity allows children to apply knowledge practically, extend and assess working scientifically skills. This activity should not take place in other in this topic, as it is additional learning. 

Using Microscopes, digital microscopes and hand lenses, give children the opportunity to observe a range of household substances that are crystals eg: salt, sugar and rock salt and collect descriptions from the children of what they see. 

Make sure that the children are supervised by an adult when handling hot water. If you use boiling water only. Ensure that children know what it meant by ‘supersaturated solution’ eg: a solution that is so full of salt that it can no longer dissolve any more and any more salt falls to the bottom of the container.

Use activity 2.4. This is an activity where children make observations over several days, as they observe the crystals growing. Ask children to explain what has happened to the water and why the salt is left behind. Based on what the children have already learned, they could be asked or predict what they might happen. 




Dissolve 	elastic 		electrical conductor 


Evaporate 	filter		flexible 	hard	


Insoluble 	mixture 	plastic 		rigid 


Soluble 	solute 		solution	solvent 


Strong 		thermal conductor 		


Thermal insulator 		tough





Vocabulary


 





Material World Intention


 





In this topic, children learn about materials and how they change. First, they test properties of materials before looking at how materials dissolve, what a solution is and evaporation. Finally, children compare reversible and irreversible changes.  








Y5 Science: Material World


 








By the end of this unit children will 


 


 


 


 


 


 








Essential Knowledge


 


 


 








Compare and group together everyday materials on the basis of their properties, including their hardness, solubility, transparency, conductivity (electrical and thermal) and response to magnets. 


Know that some materials will dissolve in liquid to form a solution and describe hoe the recover a substance from a solution. 


Use knowledge of solids, liquids an gases to decide how mixtures might be separated, including through filtering, sieving and evaporating. 


Give reasons, based on evidence from comparative and fair tests, for the particular uses of everyday materials, including metals, wood and plastic. 


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


 









