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Knowledge Organiser  •  Physical and Chemical Changes •  Year 5

In solids: particles are very close together in a regular 
pattern. Particles cannot move but can vibrate.

In liquids: particles are close together and in an 
irregular arrangement. The particles can slide past 
each other.

In gases: particles are far apart from each other and in 
an irregular arrangement. They are moving constantly 
in all directions.

Physical Changes

Chemical Changes

Physical changes take place when a substance 
changes form or arrangement. They are often 
reversible.

Chemical change is when a change takes place 
and a new substance is formed. They are often not 
reversible. 

Examples:

1. Changing state

2. When two substances are          
    mixed When a substance or   
    material is broken apart.

Examples:

1. When something is burned

2. When food is cooked

3. When metal rusts

similarities

Chemical and physical changes

differences
• Both cause a change     
   in appearance

• Amount of matter does  
   not change for both

• Chemical creates to a  
   new material, physical      
   does not

• Chemical is hard to  
   reverse, physical is easy  
   to reverse

How to identify itType of variable
Independent variable 

   
Dependent variable 

   
Control variables 

The thing that you 
change

The thing you observe to 
see how it is affected

The things you have to 
keep the same to make 
sure it is a fair test

When a scientist makes a conclusion, they must make 
sure:

1. Their results support their conclusion (evidence)

2. They have checked for any mistakes in their results

3. Their results are repeatable and reproducible

To repeat method and 
get the same results

Another person 
completes the same 
method and gets the 
same results

Repeatable

Reproducible
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Lesson Question You will learn Learning Review

What happens 
during a state 
change?

What is a physical 
change and how 
can we identify 
them?

What is a chemical 
change and how 
can we identify 
them?

How do physical 
and chemical 
changes compare?

What can we do 
to investigate 
chemical 
reactions?

What happens 
when we place 
metals into acid?

• Describe how particles are arranged in 
solids, liquids and gases

• Explain what happens to particles in 
substances that change state

• Identify phase changes present in a range of 
examples

• Know what a physical change is

• Describe signs that a physical change has 
taken place

• Give examples of physical changes 

• Know what a chemical change is

• Describe signs that a chemical change has 
taken place

• Give examples of chemical changes

• Describe the similarities and differences 
between physical and chemical changes

• Identify whether a physical or chemical 
change has taken place

• Suggest when a physical or chemical 
change may be useful

• Explain how to tell which reaction is larger

• Describe what the variables will be in a 
acids-metals investigation

• Give a method for investigating a reaction 
between acids and metals

• Can complete an investigation into acid 
and metal reactions

• Can use evidence to make a conclusion

• Know how to compare your results with other 
sets of results
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Lesson

01 What happens during a state change?

•  Lesson 1

Previous units:

1. What is a pure substance?

2. What is a mixture?

3. How can we separate a mixture of two liquids?

    Heat the mixture until _______________________________________________

4. How can we separate a mixture of two gases?

    Cool the mixture until _______________________________________________

Retrieval Practice
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1. Watch the video and discuss with a partner what happened to the particles in solids,     
    liquids and gases

2. Read the following passage about  
    particles

The discovery that all matter is made from 
particles first came from scientists observing 
sand. Sand is made from very small grains of 
solid and it appears to act as a liquid. Sand 
seems to be able to flow and takes up the 
shape of the bottom of any container it is in.

This helped scientists to understand that all 
liquids must be made of tiny parts called 
‘particles’ which we think of as tiny balls. If 
liquids can become solid or gas then all matter 
must be made from particles.

To make the properties we observed in lesson 1, 
then particles must be arranged in the following 
ways in each state of matter: 

Solid
• Particles are very close together
• In a regular pattern
• Particles cannot move but can vibrate 

Liquid
• Particles are close together
• In a random arrangement
• Particles can slide past each other

Gas 
• Particles are far apart from each other
• In a random arrangement
• Moving constantly in all directions
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3. Find answers to the questions below in the passage on previous page.

4. The way that particles are arranged explains the properties of each state of matter.  
    Match the property with the explanation below:

1. Which substance helped scientists understand that all substances must be made from  
    particles?

2. Fill in the gaps to describe particles in each state of matter

    In solids: particles are very ________ together in a __________ pattern. Particles cannot   
    _________ but can __________.

    In liquids: particles are _______ together and in an ___________ arrangement.     
    The particles can _________ past each other.

    In gases: particles are ____________________ from each other and in an ____________       
    arrangement. They are __________ constantly in all directions.

Particles cannot move

There is no space between particles

There are strong bonds between the particles

There is no space between particles                           

There are weak bonds between some particles           

Particles can slide past each other          

         

Particles are moving all the time in all  directions

There is a lot of space between particles

There are no bonds between particles

Solids

Are not compressible…           

Do not flow…                                           

Have a fixed shape…                             

Liquids

Are not compressible…                                                   

Can flow…                                                                                                                        

Take the shape of the bottom             

                                                                         

Gases

Are compressible…                                                                                                 

Can flow…                                                

Fill the shape of their container…           
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5. Read the following passage about  
    changes of state

We know that particles can be arranged to 
make solids, liquids or gases but how do they 
move from one state to another?

When the particles in solids vibrate more and 
more as they are heated, some of their bonds 
start to break. This means the particles can 
begin to slide over each other which means 
they now form a liquid. This process is called 
melting. 

When the particles in liquids move faster and 
faster as they are heated, the last bonds that 
were left start to break. This means the particles 
can begin to move freely and become far 
apart from each other. This means they now 
form a gas. This process is called boiling. 

When these particles cool and move less, they 
become bonded to each other again and 
are stuck together but can still move – they 
have become a liquid. We call this process 
condensation.

When these particles cool and move less, they 
become strongly bonded again and stuck in a 
fixed position – they have become a solid. We 
call this process freezing.
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6. Find answers to the questions below in the passage on previous page.

1. What happens to the particles in a solid when they are heated strongly?

    The bonds between some of the particles b__________ which means they can now       
    s___________ o__________ each other. It has become a l______________ .

2. What happens to the particles in a liquid when they cool down a lot?

    The particles move more s___________ and become strongly b___________ together   
    again. They are now in a f__________ p_________ and have become a s__________.

3. What happens to the particles in a liquid when they are heated strongly?

    Any bonds that are left over between particles now b__________ which means they can  
    now move f_______ a_______ from each other. It has become a g_________.

4. What happens to the particles in a gas when they cool down a lot?

    As the particles move more s___________, the become b__________ together again. The  
    are stuck together but can still s_________ p_______ each other and move so they have  
    become a l___________.

7. Write the words into the correct empty box in the diagram

• Freezing • Melting • Boiling • Condensing
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8. You are going to act out particles changing from a solid to a liquid and        
    from a liquid to a gas and back again.

9. Write down the change of state that is present in each example below and       
    explain your choice

Can you act out:

1. A cold solid to a hot solid?

2. A cold liquid to a hot liquid?

3. Show particles in a solid becoming a liquid and then changing from liquid back to solid?

4. Show particles in a liquid becoming a gas and then changing from gas back to liquid?

5. Show particles in a solid change to liquid, then gas and back to liquid and back to a solid?

6. Show the change in state your teacher calls out.

Example         Which change of state?  Why?

When water forms 
on a mirror that 
you breathe on

The steam 
produced from a 
kettle

Rain turns into 
snow

When a puddle 
turns to ice in cold 
weather

10. Think of as many other examples of changes of state that you can think of with a  
      partner
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Lesson

02 What is a physical change and how can we identify them?

1. Draw the particles in a solid, a liquid and a gas in the beakers below to show how they  
    are arranged.

2. Fill in the gaps:

Retrieval Practice
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A physical change is when ________

__________________________________

__________________________________

__________________________________.

1. Read the following passage about  
    physical changes

When substances go through a change, there 
are two types of changes that can take place: 
physical changes and chemical changes. 
Physical changes are when a substance 
changes form or arrangement (such as 
changing state or being mixed with another 
substance) but the change is usually reversible. 
That means, no matter what the change is, it 
can be returned to the way it was in the first 
place.

2. What is a physical change?

There are a number of examples of physical 
changes. Any change in state such as melting, 
boiling, condensing or freezing is a physical 
change as the substance can be returned to its 
original form. For example, ice can be melted 
to make water but it can be returned to make 
ice again if it is frozen.

Dissolving a substance or mixing substances 
together are examples of physical changes. 
This means when you mix salt, sand and water, 
this is a physical change and in this case once 
again the change is reversible. The sand can 
be separated and filtered out, the water can 
be removed (and collected if have the right 
equipment) which leaves the salt as a white 
powder again.

This is an example of a physical 
change where the substance 
c______________ s_____________.

3. What kind of physical change  
    shown where ice is changed to  
    water?

Two further examples of physical 
changes are when ______________ 

_________________________________

or _______________________________

_________________________________.

4. What are two further examples      
of physical changes?
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1. _________________________________

    _________________________________

    _________________________________

2. _________________________________

    _________________________________

    _________________________________

5. What are two examples of       
    physical changes that are not       
    easily reversible?

6. Watch the examples of physical changes that you teacher demonstrates.       
    Write down what you observe and if the physical change is reversible or not.

7. Why would it NOT be a physical change if the teacher were to burn the          
    paper instead of cutting it up?

Example

Ice and water

Chocolate

Paper

Dissolving

If the paper were to be burned, this would not be a physical change because the paper 
would _________________________________________________________________. 

What did you observe? Reversible or not?

Finally, some physical changes mean you have 
a change in shape that is difficult to reverse. 
Examples of this include tearing up paper and 
breaking glass. In both cases, the substance is 
the same (even if it is in much smaller pieces) 
but it is difficult to get it to be exactly the way 
that it was.
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8. Discuss with a partner and decide whether each of the following examples         
    are PHYSICAL changes or not and circle the correct answer

• when ice cream melts - this is reversible  /  irreversible

• When sugar is mixed in to tea - this is reversible  /  irreversible

• When an egg is cooked - this is reversible  /  irreversible 

• When water boils - this is reversible  /  irreversible

• When a pond freezes - this is reversible  /  irreversible

• When wood is burned on a fire - this is reversible  /  irreversible

• when a mug is dropped and smashes - this is reversible  /  irreversible

9. Can you think of any physical changes that take place during preparation of         
    food or cooking?
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Lesson

03 What is a chemical change and how can we identify them?

1. What is a physical change?

    A physical change is when __________________________________________

2. Give 3 examples of physical changes:

    a. ____________________________________________________________

    b. ____________________________________________________________

    c. ____________________________________________________________

3. What are two examples of physical changes that are not easily reversible?

    a. ____________________________________________________________

    b. ____________________________________________________________

From previous topics:

4. Label of the diagrams below to say if they show a hot or cold solid/liquid/gas

Retrieval Practice

____________

____________

____________

____________

____________

____________
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1. Read the passage below about  
    chemical changes

When a change takes place and a new 
substance is formed we say that a chemical 
change has taken place. This is also known as 
a chemical reaction. Chemical changes are 
often difficult to reverse so the changes that 
take place are often seen as being permanent.

These chemical changes are happening 
around us all the time. Examples include when 
a match is lit or anything is burned, when food 
is cooked, when food rots and when metals 
rust (especially when they are left outside). In 
each case, there are signs that a chemical 
reaction has taken place. These signs can 
include when there is a change in colour, when 
heat is produced and when bubbles of gas are 
produced.

Every time a chemical reaction takes place 
the substance that you begin with changes 
into another substance. The substance or 
substances that you begin with are called the 
reactants. The substance or substances that 
you end up with are called the products. We 
can write what is known as a word equation to 
show what the reactants and the products are 
in the following way:

When paper is burned, we start with paper and 
we end up with ash. The word equation for this 
chemical change is the following:

A chemical change has taken place 
when __________________________________
_______________________________________.

______________ are the substances you 
have before a chemical reaction

______________ are the substances you 
have after a chemical reaction

1. ______________________________

    ______________________________

2. ______________________________

    ______________________________

3. ______________________________

    ______________________________
2. What is a chemical change?

4. What are products and reactants?

3. What are three signs that a         
    chemical reaction could be     
    taking place?
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6. For each demonstration of a chemical change shown by your teacher, write       
    down how you can tell a chemical reaction has taken place and write the       
    word equation for the reaction:

Example

Burning a match

Iron wool in salt water 
(prepared the day 
before)

Mixing sodium 
bicarbonate and 
vinegar

Signs of a chemical reaction Word equation

5. Watch the video to see some examples of reactants and products in cooking       
    https://www.bbc.co.uk/bitesize/clips/z9wkjxs

7. Write down the chemical reaction that each of following word equations are       
    describing:

a. This word equation describes the chemical reaction that takes place when _____________ 
    ______________________________________________________________________________________

b. This word equation describes the chemical reaction that takes place when _____________ 
    ______________________________________________________________________________________

c. This word equation describes the chemical reaction that takes place when _____________ 
    ______________________________________________________________________________________

8. Can you think of any chemical changes that take place during preparation of       
    food or cooking?
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Lesson

04 What is the difference between physical and chemical 
changes? 

1. What is a chemical change?

    A chemical change has taken place when _________________________________________.

2. Give an example of a situation when a chemical change is taking place

3. What are three signs that a chemical reaction could be taking place?

    a. ________________________________________________________

    b. ________________________________________________________

    c. ________________________________________________________

4. What are products and reactants?

    ______________ are the substances you have before a chemical reaction

    ______________ are the substances you have after a chemical reaction

From previous topics:

5. Write in the correct words to describe each change of state in the 4 boxes below:

Retrieval Practice
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1. Read the following passage about  
    physical and chemical changes

Physical and chemical changes have many 
similarities and many differences. In both cases, 
the substance that you have after the change 
will look different to the ones that you started 
with. For example when ice turns into water, it 
will look different when it is ice compared to 
when it is water. As an example of a chemical 
change, when firewood is burned to create 
ash, the wood looks completely different to 
the ash.

However there are clear differences between 
physical and chemical changes. In a chemical 
reaction, the substance that is produced is a 
completely new substance. It is also often very 
difficult to reverse the chemical change. For 
example, ash is a completely new substance 
to firewood and it would be very difficult to 
change ash back into firewood.

In a physical change, the substance that is 
produced is the same substance as before, 
it is just in another form. It is normally easy to 
reverse the change that has taken place. For 
example, when ice is melted to become water, 
it is still the same substance, just in a different 
form. All we have to do is cool the water down 
enough and it will turn back into ice again.

In both changes you will have the same amount 
of matter at the beginning as you do at the 
end. Sometimes you cannot see this if some of 
the matter has become a gas but it is still there. 
For example, when water boils to steam we 
cannot see all the particles any more. When 
firewood burns to become ash some gases are 
produced as well that we cannot see.

6. Watch the video (https://www.youtube.com/watch?v=ANOtoVBAzDU) with the sound     
    off – can you work out if each change is a physical change or a chemical change?

_______________________________________

_______________________________________.

_______________________________________

_______________________________________.

_______________________________________

_______________________________________.

_______________________________________

_______________________________________.

2. What will be true for both physical  
    and chemical changes?

3. Why can’t we always see some of  
    the matter afterwards?

4. What can we say about the  
    substance produced in a   
    chemical change?

5. What can we say about the       
    substance produced in a physical  
    change?
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7. Place each sentence in the correct part of the Venn diagram below:

8. For each of the following examples, write down if you think they are a           
    physical or a chemical change and why:

• a new substance is produced

• the same substance changes form

• there is a change in appearance

1. Making toast is a _______________ change because ___________________________________ 
    _____________________________________________________

2. A puddle evaporating is a _______________ change because __________________________ 
    _____________________________________________________

3. A firework exploding is a _______________ change because ____________________________ 
    _____________________________________________________

4. Rain turning to snow is a _______________ change because ____________________________ 
    _____________________________________________________

• difficult to reverse

• easy to reverse

9. Can you think of any chemical changes that take place during preparation of       
    food or cooking?
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Lesson

05 What can we do to investigate chemical reactions?

1. Circle the correct phrase in each of the following sentances

    a. In a chemical change/physical change/both, a new substance is created

    b. In a chemical change/physical change/both, the same substance changes form.

    c. In a chemical change/physical change/both, there is a change in appearance of  
        the substance you start with.

2. State whether each of the following examples is a chemical or a physical change:

    a. Making toast is a _______________ change 

    b. A puddle evaporating is a _______________ change

    c. A firework exploding is a _______________ change 

    d. Rain turning to snow is a _______________ change

3. Fill in the gaps to describe particles in each state of matter

    In solids: particles are very ________ together in a __________ pattern. Particles cannot       
    _________ but can __________.

    In liquids: particles are _______ together and in an ___________ arrangement. The   
    particles can _________ past each other.

    In gases: particles are ____________________ from each other and in an ____________   
    arrangement. They are __________ constantly in all directions.

Retrieval Practice
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1. Read the passage below about  
    how reactive substances can be

The strength of a chemical reaction can vary 
between different chemical changes. If there 
is more heat produced or more bubbles of 
gas produced more quickly, we say that the 
substances are more reactive. 

One way of understanding this is by thinking 
about what would happen if you lit a piece of 
paper with a match or if you lit some petrol - as 
petrol is more reactive, you would see a much 
larger amount of heat given off and possibly 
an explosion. It is because fuels like petrol are 
so reactive that having any kind of naked 
flame at petrol stations is forbidden.

We would see _______________________

_____________________________________

It is forbidden to _____________________

____________________________________.

2. What signs we see that show  
    that substances are more     
    reactive?

3. What rule is put in place because  
    of how reactive petrol is?

4. Observe the effect of changing the amount of vinegar on the reaction with      
sodium bicarbonate

Water and vinegar mixture

¼ vinegar, ¾ water

½ vinegar, ½ water

¾ vinegar, ¼ water

Only vinegar

Result

Fill in the pattern: 

The more vinegar there is in the mixture that is added to sodium bicarbonate, the _________
__________________________________________________.
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1. Read the passage below about  
    variables

In the demonstration above, there were 
independent, dependent and control 
variables. The independent variable (which is 
the thing that we change) was the amount of 
vinegar in our liquid mixture. The dependent 
variable (the thing we observe to see how it 
is affected) was the amount of bubbles that 
are produced when they are mixed together. 
The control variables (the things you keep the 
same to make sure it is a fair test) were the 
amount of liquid added and the amount of 
sodium bicarbonate powder.

Another chemical reaction takes place if you 
mix vinegar and different types of metal. When 
the metal is placed in the vinegar, bubbles 
of a gas called hydrogen are made. A word 
equation to show this reaction is as follows:

Each metal has a different reactivity so the 
speed that hydrogen bubbles are produced 
depends on how reactive the metals are. The 
most reactive metals will produce the most 
bubbles. The least reactive will produce the 
least bubbles.

______________ variable are the things you 
keep the same to make sure it is fair test.

______________ variable is the thing you 
change.

______________ variable is the thing you 
observe to see how it is affected.

________________________ is produced when 
metals are placed in vinegar.

We tell which metal will be the most 
reactive because ________________________
_______________________________.

Independent variable: ______________________________________

Dependent variable: ______________________________________

Control variables: _______________________________________________________________________

• 4 types of metal

• 4 cups

• Colourless vinegar

2. What the independent,          
    dependent and control variables?

3. What is produced when metals       
    are put in vinegar?

4. How can we tell which metal is       
    the most reactive?

 

5. You are going to investigate whether placing a different metal in vinegar       
    changes the amount of bubbles that are produced. What would the          
    independent, dependent and control variables be?

6. You are going to investigate which metal is the most reactive when it is placed in  
    vinegar. You will have the following equipment available:

Equipment:
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___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

HINT: the more reactive the metal, the less shiny its surface is

I think ________________ will be the most reactive metal. I will be able to tell if it is the most 
reactive metal because ______________________________________________.

10. Make a prediction - which metal do you think is the most reactive?

7. What steps can you take to carry out this investigation?

8. Write a draft method with a diagram to show what you will do:

9. Re-draft your method
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Lesson

06 What happens when we place metals into acid? 

1. What are two signs we see that show that substances are more reactive?

    a. _______________________________

    b. _______________________________

2. Match up the definitions for each type of variable

3. What is produced when metals are put in vinegar?

    Write a chemical equation for when metals are added to vinegar :

    _________________ + _________________             ____________________ 

From previous topics:

4. What do ‘melting point’ and ‘boiling point’ mean?

    Melting point is the _____________________________________________________.

    Boiling point is the ______________________________________________________.

Retrieval Practice

Independent variable

Dependent variable

Control variables

the thing you observe to see how it is affected

the things you have to keep the same to make sure it 
is a fair test

the thing that you change
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1. Read the passage below about  
    scientific results

When scientists come to a conclusion, it is 
important that they have evidence for their 
conclusion. This means they must make sure 
that the results of their investigation agree with 
their conclusion but they also need to make 
sure they have not made a large amount of 
their mistakes when they did their experiment.

The other way to check if they have made 
mistakes is for other scientists to complete the 
same investigation as them and see if the other 
scientists get the same results that they did. 
If the other scientists got the same results as 
them, we say that the results are reproducible.  

One way to check if they have made 
mistakes in their investigation is to repeat their 
investigation for a second time and see if they 
get the same results. If they do get the same 
results then their results can be described as 
repeatable.

All scientists make sure that _______

__________________________________.

2. What should do all scientists       
    need to use when they make a       
    conclusion?

Results are repeatable if __________________
__________________________________________
__________________________________________

Results are reproducible if ________________
__________________________________________
_________________________________________. 

3. What does it mean if a scientist’s  
    results are repeatable?

4. What does it mean if a scientist’s  
    results are reproducible?
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5. How can you make sure you have not made mistakes when you have taken     
    results?

We can make sure our results are repeatable by _________________________________________
____________________________________________________________.

We can make sure our results are reproducible by _______________________________________
_____________________________________________________________.

Sketch the amount of bubbles that were present for each metal:

Metal: _____________          _______________           ________________         ______________

The metal that was the most reactive was ________________. I could tell it was the most 
reactive because _______________________________________________.

The metal that was the least reactive was ________________. I could tell it was the least 
reactive because _______________________________________________.

6. Complete the investigation using the method you wrote last lesson.    
    Add in your results below. Then repeat your investigation and see if you get   
    the same results.
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Group

My results were/were not repeatable. I know this because _______________________________
_____________________________________________________________.

My results were/were not reproducible. I know this because _____________________________
______________________________________________________________.

What was the same about 
their results?

What was different about 
their results?

7. Compare your results with two other groups. Write down how their results were the  
    same and how their results were different.

8. Explain if your results were repeatable and reproducible

9. Which metal would rust most quickly if you left it outside in the rain? Why?
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