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Science Year 4: States of Matter – Changing state 

Overview of the Learning: 
In this unit children will reinforce their understanding of solids and liquids and states of matter. They find out how solids and liquids can be 

separated when they become mixed and explore reversible changes. They create their own sorting machines and learn how to filter a 

solution. 

Core Aims  
 develop scientific knowledge and conceptual understanding 

through the specific disciplines of biology, chemistry and physics 

about humans and other animals 

 develop understanding of the nature, processes and methods of 

science through different types of science enquiries that help them 

to answer scientific questions about the world around them 

 are equipped with the scientific knowledge required to understand 

the uses and implications of science, today and for the future. 

 

Pupils should be taught to work scientifically. They will: 

 asking relevant questions and using different types of scientific 
enquiries to answer them 

 setting up simple practical enquiries, comparative and fair tests 

 making systematic and careful observations and, where 
appropriate, taking accurate measurements using standard 
units, using a range of equipment, including thermometers and 
data loggers 

 gathering, recording, classifying and presenting data in a 
variety of ways to help in answering questions 

 recording findings using simple scientific language, drawings, 
labelled diagrams, keys, bar charts, and tables 

 reporting on findings from enquiries, including oral and written 
explanations, displays or presentations of results and 
conclusions 

 using results to draw simple conclusions, make predictions for 
new values, suggest improvements and raise further questions 

 identifying differences, similarities or changes related to simple 
scientific ideas and processes 

 using straightforward scientific evidence to answer questions or 
to support their findings. 

Pupils should be taught about states of matter: 

 compare and group materials together, according to whether 
they are solids, liquids or gases 
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 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 (°C) 

 identify the part played by evaporation and condensation in the 

water cycle and associate the rate of evaporation with 

temperature. 

Expectations 
Children can: 

 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 (°C) 

 identify the part played by evaporation and condensation in the water cycle and associate the rate of evaporation with temperature. 

 asking relevant questions and using different types of scientific enquiries to answer them 

 setting up simple practical enquiries, comparative and fair tests 

 making systematic and careful observations and, where appropriate, taking accurate measurements using standard units, using a range of 
equipment, including thermometers and data loggers 

 gathering, recording, classifying and presenting data in a variety of ways to help in answering questions 

 recording findings using simple scientific language, drawings, labelled diagrams, keys, bar charts, and tables 

 reporting on findings from enquiries, including oral and written explanations, displays or presentations of results and conclusions 

 using results to draw simple conclusions, make predictions for new values, suggest improvements and raise further questions 

 identifying differences, similarities or changes related to simple scientific ideas and processes 

 using straightforward scientific evidence to answer questions or to support their findings. 
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Learning Objectives Suggested Learning Opportunities  

 To define properties of a solid, liquid and 
gas. 

 To present scientific ideas and thinking 
about solids and liquids. 
 

 To consider what sources of information, 
including first-hand experience and a 
range of other sources, they will use to 
answer questions 

Show the chn a range of different solids, with labels: e.g. sand, sawdust, stones, metal pipe, 
etc (The chn work in mixed ability pairs to groups these materials using the labels in a Venn 
diagram. The chn should not stick the labels down, but place them, so that they can re-use 
the activity later in the lesson. Talk through with the chn how they have grouped the solids: 
What headings have they used? Were there any solids that were difficult to place? Can you 
give another example of a solid that could be placed in that heading? Why did you place that 
solid under that heading?  
Show the chn additional materials, this time liquids. Give the chn additional labels and ask 
them to resort the objects into two groups. Although most chn will divide up the objects in to 
solids and liquids, you may need to support some of those chn who will not be able to make 
this distinction between the states of matter for the objects you have given them. Pull this 
activity together and talk about the headings that the chn have used: accept most answers, 
but direct the conversation to solid and liquid. Any groups who have not sorted based on 
these criteria should then do so.  
In their pairs the chn try to define the properties of a solid and liquid (see session 
resources). Display a range of questions that will prompt discussion between pairs e.g. Are 
all liquids colourless? Can you spill a solid? What happens if a liquid is placed into a 
different container? What happens if you tilt the container that a liquid is in?  
Using their definition the chn then try to name the state of matter for: sand, cotton wool, rice, 
sponge.  
 
Discuss solids can be ‘handled’, made into a heap, held in your hands; liquids are ‘runny’, 
form a pool not a pile, and can’t be held in your hands; and gases are ‘like air’, most gases 
can’t be seen, will escape from an unsealed container. 

 To use a measuring cylinder to measure 
the volume of liquids accurately.  

 To know that the volume of a liquid 
remains constant when poured into 
different shaped containers. 
 

Exploration – Does the volume of a liquid remains constant when poured into a 

differently shaped container? 

Investigate if the volume of a liquid remains constant when poured into a differently shaped 
container. Explain to the chn that being aware of how to measure liquids is the basis for this 
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lesson, as this will allow them to test the idea that a liquid maintains its volume, even when it 
is poured into a differently shaped container. 
Revise how to measure the volumes of liquids with the chn using the measuring cylinder ITP 
from: 
http://www.standards.dfes.gov.uk/primaryframeworks/library/Mathematics/ICTResources/itps 
and scroll down to Measuring Cylinder. You should use a range of intervals on the scale 
and allow the chn to let liquid into and out of the measuring cylinder. This is always a fun 
activity! 
Remind the chn of one of the key properties of a liquid: that its volume will remain constant 
even when poured into a differently shaped container. Pour some coloured liquid (white is a 
good colour to dye the water as it stands out well) into a range of differently shaped 
containers and talk to the chn about what happens: the shape of the liquid is changing, but 
from measuring the volume we can see that it remains constant.  

 To explore how solids and liquids can 
melt and solidify. 

  To know that when objects melt a rise in 
their temperature is needed and when 
they solidify the converse is true.  

 To know that the particle size of a solid 
or liquid can affect the way they move.   

 To ask questions that can be 
investigated scientifically and decide how 
to find answers 

 
 
 

Exploration- solid or liquid 
Ask the chn to focus on the ice-cube and when it is a solid and when it is a liquid. What 
conditions are necessary for this to happen? Ask how you melt ice or how you freeze water. 
Ask the chn to work with a partner to think of other materials that can exist as both a solid 
and a liquid, and when they melt or solidify.   
Explain to the chn that the size of the particles in a solid (that acts like a liquid) and a liquid 
can affect the way they move.  
To explore this further make Balloon Snakes: this will compare how solids & liquids move 
and how particle size and viscosity can affect this.  
Use long thin modelling balloons with a range of solids e.g. lentils, sugar, flour, hundreds & 
thousands, etc. and range of liquids of different viscosities e.g. water, washing up liquid, 
shampoo, hair gel, custard. Ask pairs of chn to fill their balloon with their chosen material. 
Tie a knot in end and add string. The chn could decorate as ‘snakes’. The chn then try 
moving the snakes through their fingers by pulling on the string. Allow the chn to compare 
theirs with other chn’s snakes.  
Ask questions: Which move most smoothly? Which flow better – larger or small 
particles, liquids or solids? What size particles have found in less runny (more 
viscous) liquids? 
Chn to investigate: 
http://www.bbc.co.uk/schools/ks2bitesize/science/activities/solids_liquids.shtml. They 
investigate the temperature at which materials melt or solidify 
 

http://www.standards.dfes.gov.uk/primaryframeworks/library/Mathematics/ICTResources/itps
http://www.bbc.co.uk/schools/ks2bitesize/science/activities/solids_liquids.shtml
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Chn can further investigate: http://www.seed.slb.com/labcontent.aspx?id=11660 to explore 
the rate at which objects fall through liquids of different viscosity. 

 To know that solids can be separated in 
a variety of ways. To develop the idea 
that solids can be separated using a 
graded sieve.  

 To correctly use equipment provided to 
make observations and measurements  

 To make measurements, using standard 
or non-standard units as appropriate 

 To record and conclude what happened 
in their experiment or investigation  

 To record whether what happened was 
what they expected, acknowledging any 
unexpected outcomes  

 To make systematic observations and 
measurements, including the use of ICT 
for data logging. 
 

Exploration – mixture of solids 
 
Explain that different solids have become mixed together.eg. flour, salt, rice, dried peas, 
lentils and paper clips. Set up a range of solid mixtures.  
Children to investigate if they can separate the solids that have become mixed together. 
What could they use to separate the solids from the mixtures and why? 
Using a range of sieving equipment e.g. tea strainers, colanders, kitchen sieves etc. chn to 
set up their own tests.  
 Chn should have access to a range of materials with differently sized holes e.g. netting, 
fabric, chicken wire etc. but also materials e.g. paper, card etc. where holes can easily be 
made.  
 

 To know solids can be separated in a 
variety of ways. 

 To develop the idea that solids can be 
separated from liquids by sieving.  

 To investigate absorbed materials.   

 To plan and set practical enquiries, 
comparative and fair tests 

 To use observations, measurements or 
other data to draw conclusions. 

 To use their scientific knowledge and 
understanding to explain observations, 
measurements or other data or 
conclusions. 

 To use a range of methods, including 
diagrams, drawings, tables, bar charts, 
line graphs and ICT, to communicate 

Exploration – Adding solids to liquids 
Set a scenario – involving water or a type of liquid that has been spilt within the classroom. 
. Explain to the chn that you will be investigating two investigative questions: 

 How can solids be separated from liquids? 

 What material will make the best towel to absorb the spilt liquid? 
Show chn a paper towel and how you can use it to mop up water.  
What material will make the best replacement towel to absorb the spilt liquid? We will 
decide by finding out which material absorbs the most water. 
The chn will work in pairs for this investigation, using different materials. 
 Allow the chn access to a range of different materials e.g. cotton, man-made cloth, kitchen 
roll, a range of papers (newspaper, tissue paper, sugar paper) wood, cellophane, silver foil.  
How can we ensure that the test is fair? How can we record our results?  
To ensure that this is a fair test make sure that the materials are the same size, and they 
should be of approximately equal weight. Using a tray make sure that the material can lay 
flat in the container and pour in 100ml of water, and record how much water is left in the tray 
after 30 seconds, when the material will be removed.  

http://www.seed.slb.com/labcontent.aspx?id=11660
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data in an appropriate and systematic 
manner 
 

Allow the chn an opportunity to directly compare their materials. Which one absorbed the 
most water? How do we know? Record the different materials that chn used and the 
amounts of water they absorbed, for their conclusion drawing. Remember: the water left in 
the tray needs to be measured, and that value taken away from 100ml, to find the amount of 
water that has been absorbed!  
 

 To know why we work together on some 
investigations. 

 To know that solids can be separated in a 
variety of ways.  

 To develop the idea that solids can be 
separated from liquids by filtering.  

 To understand the term solution.   . 

 To communicate observations and 
recording of measurements.  
  

 To record what happened in their 
experiment or investigation with 
observations and measurements. 

 

 To record whether what happened was 
what they expected, acknowledging any 
unexpected outcomes  

 
 
 
 
 
 
 
 
 

Exploration – Investigating filtering 
Show chn the range of sieves that you have used throughout this unit e.g. tea strainers, 
colanders, kitchen sieves etc. Talk about the sorts of objects that can be sorted by each of 
the graded sieves. Highlight that each sieve is of a different size/grade and that objects get 
trapped in the sieve that are bigger than the size of the hole (smaller objects fall through). 
Focus on the smallest grade of sieve and ask: 
 Would this sieve be able to sieve flour when it had been mixed with water? 
Discuss why it would not be suitable to separate a  solution of flour and water 

 How could we set up a test to investigate what could separate a solution of water and 
flour? What could we use? How could we carry out a fair test? 

 How could we record our results?  
Provide a range of materials like muslin, blotting paper, fabrics, gauze bandage, and paper 
towels to investigate themselves.  
 

Show chn a coffee percolator or a cafetiere explaining that the very fine material stops the 
coffee grounds from being poured into a cup of coffee. Show chn an example of a coffee 
filter paper and a coffee filter funnel and demonstrate pouring a solution of ground coffee 
and water through the filter paper – to separate the liquid and solid. 
  
Explain that sometimes we can dissolve a solid into a liquid and that these cannot be 
separated by filtering. These liquids are called solutions, and the solid cannot be seen, 
though the liquid may become coloured.  
 
Investigate the process of mixing sugar/salt with water to produce a solution. In this 
example the solution is the name given to dissolved sugar/salt in water. Highlight that we 
can no longer see the sugar/salt in the liquid. Pour the solution through a filter paper. Notice 
that there are no solids left on the filter paper, but tasting the solution indicates that the 
sugar/salt is still present in the liquid.  
 

Investigating filtering 



East Park Academy 

 

 To plan an investigation to find an 
answer to a question 

 To think about what might happen or try 
things out when deciding what to do, 
what kind of evidence to collect, and 
what equipment and materials to use. 

 To carry out a fair test 

 To be able to provide a simple 
explanation related to a pattern of 
results. 

 To describe which materials and why 
makes the best filter to draw conclusions. 

Using a selection of materials, including filter paper, and an amount of sand/coffee grounds 
in water, the chn investigate which materials make the best filters. 
 

 To plan an investigation to find an answer 
to a question 

 To think about what might happen or try 
things out when deciding what to do, what 
kind of evidence to collect, and what 
equipment and materials to use. 

 To carry out a fair test 

 To be able to provide a simple explanation 
related to a pattern of results. 

 To draw conclusions about the temperature 
at which water boils and freezes. 

Investigating – boiling and freezing of water 
Pupils can set up and perform comparative and fair tests on the temperature at which water 
boils and freezes, record their findings (taking accurate measurements and using simple 
scientific language, drawings, labelled diagrams, bar charts or tables), report on their 
findings including presenting written explanation, and use their results to suggest 
improvements and predictions for setting up further tests.   

 To plan an investigation about changes of 
state through cooling and heating.  

 To think about what might happen or try 
things out when deciding what to do, what 
kind of evidence to collect, and what 
equipment and materials to use. 

 To carry out a fair test 

Setting up tests to explore changes of state through heating and cooling 
Children to use their investigative skills to set up tests to explore examples of materials other 
than water that change state when heated or cooled:   

 solids at room temperature that become liquid when heated: chocolate, butter, wax.  

 liquids at room temperature that become solid when cooled: water, oil 
Correct vocabulary associated with change of state includes: solid, ice, liquid, water, gas, 
vapour, steam, melting, heating up, evaporation, boiling, cooling down, condensation. 
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 To be able to provide a simple explanation 
related to a pattern of results. 

 To draw conclusions how materials change 
their state through cooling and heating.  

 

 
 
 
 
 


