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	Science  MTO       States of Matter       Year 4

	National Curriculum 
	Pupils should be taught to:
· Compare and group materials together, according to whether they are solids, liquids or gases.
· Observe that some materials change state when they are heated or cooled, and measure or research the temperature at which this happens in degrees Celsius.
· Identify the part played by evaporation and condensation in the water cycle and associate the rate of evaporation with temperature.

	Substantive Knowledge
	Disciplinary Knowledge
	Concepts

	Materials can be divided into solids, liquids and gases.  
A solid keeps its shape and has a fixed volume. 
A liquid has a fixed volume but changes in shape to fit the container. 
A gas fills all available space; it has no fixed shape or volume.
Heating causes solids to melt into liquids.
 Heating causes liquids to evaporate into gases.  
Cooling causes gases to condense into liquids.
Cooling causes liquids to freeze into solids.  
Each material has its own temperature at which they change state. 
The freezing point of water is 0oC. 
Liquid water becomes water vapour at 100oC.
The water cycle stages: 1. Water evaporates. 2. water vapour condenses into clouds. 3. Water falls as rain. 4. Water evaporates again.
	Observation 
Observe closely and classify a range of materials in different states e.g. ice, liquid water and water vapour
Observe a range of materials in changing states e.g. ice melting from a solid to a liquid

Observation over time
Use a thermometer to measure temperatures e.g. melting, freezing, boiling points

Classify and Identify
Classify materials according to whether they are solids, liquids and gases. e.g. sorting a range of materials into the three states.

Comparative Fair Test
Investigate how to affect the state of matter e.g. melt ice more quickly, speed up evaporation.
Investigate the melting point of different materials e.g. How do the melting points of different materials differ?

Research
Use secondary sources to find out about changing states e.g. the water cycle. 
	Classification -

In this topic: Classification of a range of materials into the three different states: solids, liquids and gases.

Materials -

In this topic: Children will build on prior knowledge of properties of materials and develop and understand the concept of states of matter i.e. properties of each state of matter. 

Reactions -

In this topic: Children will develop their understanding of their ability to create reactions that affect the state of matter.

States of matter -

In this topic: Children will explore the three different states of matter. 

Variables - 

In this topic: children will learn about the variables that affect the change in states of materials.

	Vocabulary and Definition

	water vapour - water in a gaseous form.
melt - the physical process that occurs when a solid changes into a liquid after heat is applied to it.
freeze – the physical process that occurs when a liquid changes into a solid after it is cooled. 
evaporation - the process by which a liquid turn into a gas.
condensation - the process by which a gas turns back into a liquid. 
temperature - the measure of the warmth or coldness of an object or material.
precipitation - water vapour or moisture that falls from the clouds in the form of rain, sleet, snow or hail.
substance - the material, or matter, of which something is made.
particle - small bits of matter that make up everything in the universe.

	Trust Value links
	 Collaboration – working together to plan and carry out fair and comparative investigations. 

	Knowledge links
	Science:
Y1: Everyday materials
Y1: Changing Seasons
Y2: Uses of everyday materials
Y3: Sound 
Y5: Properties of materials

Geography:
Y1 - Weather
[bookmark: _GoBack]Y4 - Rainforests
Y4 - Extreme Earth -volcanoes and the heating and cooling of rock.
Y6 – Mountains and Rivers
Y6 – Looking after our landscapes

Maths:
Statistics – the use of graphs to present data outcomes
Units of measure – reading and recording temperature

	Linked Texts
	Once Upon a Raindrop: The Story of Water (James Carter) 




	



	Misconceptions

	· Children may think that solid is another word for hard or opaque.
· Children may think that solids are hard and cannot break or change shape easily and are often in one piece.
· Children may think that substances made of very small particles like sugar or sand cannot be solids.
· Children may think that particles in liquids are further apart than in solids and they take up more space. 
· Children may think that when air is pumped into balloons, they become lighter.
· Children may think that water in different forms – steam, water, ice – are all different substances. 
· Children may think that all liquids boil at the same temperature as water (100 degrees).
· Children may think that melting, as a change of state, is the same as dissolving. 
· Children may think that steam is visible water vapour (only the condensing water droplets can be seen).

	Pre-requisite Knowledge
	Key Questions
	Future Learning

	Science:
Year 2 – Uses of everyday materials
All objects are made of one (or more) materials which have been chosen for their properties. 
Materials can be changed by physical force (twisting, bending, squashing and stretching).
A material can be suitable for different purposes and an object can be made of different materials. 


 
	· Which physical state is this material in? How do you know? 
· What happens when a substance is heated? 
· What happens when a substance is cooled? 
· What causes …... to change state?
· What do you know about the melting, freezing and boiling points of different materials?
· Why do materials in different states of matter behave differently?
· What processes are involved in the water cycle?


	In Year 5, children will:
· Compare and group together everyday materials based on their properties, including their hardness, solubility, transparency, conductivity (electric and thermal), and response to magnets. 
· Know that some materials will dissolve in liquid to form a solution. Use knowledge of solids, liquids and 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 uses of everyday materials, including metals, wood and plastic. 
· 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 change is not usually reversible, including changes associated with burning and the action of acid on bicarbonate of soda. 




	Teaching Ideas

	Week 1
	Week 2
	Week 3
	Week 4
	Week 5

	Sticky Knowledge: 
Materials can be divided into solids, liquids and gases.  
A solid keeps its shape and has a fixed volume. 
A liquid has a fixed volume but changes in shape to fit the container. 
A gas fills all available space; it has no fixed shape or volume 
Can we group these materials into solids liquids and gases? 
Discuss the properties of solids, liquids and gases. Classify a range of different things into solids, liquids and gases and give reasons to justify why it is a solid, liquid or gas. 



	Sticky Knowledge: 
Heating causes solids to melt into liquids. 
Do all materials melt at the same temperature? What causes solids to melt? What is the melting point of different materials? E.g. ice, margarine, butter, chocolate 
 
Class to discuss melting and what they know already. What things melt? Why does this happen?  
Hold a comparative test to test the melting points of different materials. Pupils can record the different melting points of these materials and draw conclusions from this. 

	Sticky Knowledge: 
Heating causes solids to melt into liquids 
 Heating causes liquids to evaporate into gases.  
Cooling causes gases to condense into liquids 
Cooling causes liquids to freeze into solids.  
The temperature at which given substances change state are always the same. 
The freezing point of water is 0oC. (condensation) 
Liquid water becomes a gas at 100 degrees C.  (Evaporation) 
 
What are the different states of water? What causes them to change state? 
 
Children to explore water as a solid (ice), liquid water and water as a gas (water vapour). 
Discuss properties of these different states and the effects that cause water to change states. 
Observe over time how water changes state, particularly from solid to liquid. 

	Sticky Knowledge: 
Condensation is the process in which gas changes into a liquid when it touches a cooler surface. 
Evaporation is the process of a substance in a liquid state changing to a gaseous state due to an increase in temperature. 
 
How does the surface area of a container of water affect how long it takes to evaporate? 
Conduct a fair test linked to containers with different surface areas. Pupils to observe over time the rate at which water evaporates from these containers. 
 Children should be able to identify that the greater the surface area, the faster water evaporates. 

	Sticky Knowledge: 
The water cycle stages: 1. Water evaporates. 2. water vapour condenses into clouds. 3. Water falls as rain. 4. Water returns to the sea. 
 
How does the water cycle work? How does temperature affect the rates of evaporation and condensation? 
Use secondary sources to find out about the water cycle and the part played by evaporation and condensation.  
Children to create labelled diagrams to enable them to explain the processes involved in the water cycle. 


	BIG Question: Assessment Opportunity and enhancements, link to values and pupil premium barriers
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