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National Curriculum 
Requirement  

Prior Knowledge 
 

Essential Skills Activities Assessment Vocabulary Suggested 
Investigations 

(Lets Investigate) 

Properties and 

Changes of 
Materials 

 

 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 how 
to recover a 
substance 
from a 
solution. 

 Use knowledge 

of solids, 
liquids and 
gases to 
decide how 
mixtures might 
be separated, 
including 
through 
filtering, 

States of Matters 
 

 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. 

 

 Describe comprehensively 
some familiar and 
unfamiliar material’s 
physical properties, 
including transparency, 
conductivity, solubility and 
magnetism  

 Examine different kinds of 
samples. Use their scientific 
investigation skills to work out 
the properties of each sample. 
Group samples by 
characteristics, such as state, 
transparency, hardness, 
electrical conductivity, thermal 
conductivity and magnetism. 
Record the groupings on a 
prepared spreadsheet and 
explain their decisions.  
Prepare the samples in clear 
glass jars, so that the children 
can observe before they touch. 
Samples should include: 
coloured sand, silver sprayed 
lentils, ball bearings of different 
sizes, ferrofluid, cornflour and 
water mixed with brown 

colouring, hydrated jelly 
marbles, copper ribbons and 
coins, gold metallic spray 
painted pea gravel or fool’s 
gold (iron pyrite) mixed with 
compost. 

 

Properties and 

Changes of 
Materials 

 
 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. 

Physical 
properties, 
Transparency, 
conductivity, 
solubility, 
magnetism,  
sieving, filtering, 
evaporating, 
decontaminated, 
filtration, 
reversible, 
irreversible, 
dissolve, 
insoluble, soluble, 
Solute, solution, 
solvent 

 

 Classify and group 
mixtures for how they can 
be separated, including 
sieving, filtering and 
evaporating 

 Investigate contaminated water 
samples (they are not fit for 
human consumption and need 
cleaning). Scrutinise each 
sample and predict what might 
be contaminating the water. 
Discuss how mixtures can be 
decontaminated through 
filtration, sieving or 
evaporation, then work 
scientifically to clean each 
sample. Draw and display 
diagrams with captions and 
notes to show how they set up 
their equipment. Take 

Properties and 
Changes of 

Materials 
 

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

 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. 

 

photographs before, during and 
after the cleaning process to 
show changes. Assess how 
successful their attempts at 
cleaning were.  

sieving and 
evaporating. 

  Do all solids dissolve? 
 

Pre-investigation tasks 
 

1. Learn the terminology: 
dissolve, solvent, solute and 
solution. Write your own 
definitions and give examples. 
Can you think of any examples 
of dissolving you have 
experienced in everyday life? 
Find out the difference 
between dissolving and 
melting. 
 

2. Dissolve a large spoonful of 

sugar into half a cup of water. 
Pour the mixture into a shallow 
tray or bowl and leave it in a 
warm, sunny place. Observe 
the mixture each day and 
describe what you see. What 
happens to the water? Is there 
anything left over and what 
might it be? Describe the 
dissolving of sugar in water as 
reversible or irreversible. 

 
 

Properties and 
Changes of 

Materials 
 
 Demonstrate 

that dissolving, 
mixing and 
changes of 
state are 
reversible 
changes 
 

  Do all solids dissolve? 
 

Synopsis 
 

 Children test a range of solids 
to investigate which are soluble 
and which are not. They then 
plan their own investigation to 

 Beginning to 
plan different 
types of 
scientific 
enquiries to 
answer 
questions, 
including 
recognising 
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find out which factors affect 
the rate a solid dissolves. 
 

Investigation 
 

 Working in groups, children 
add the same quantity of 
different solids to the same 
volume of cold water. They 
observe what happens to the 
solids and sort them into two 

groups: soluble and insoluble. 
Children then plan and carry 
out an investigation of their 
own to find out how jelly 
dissolves. They test a specific 
factor that affects the rate of 
dissolving: the temperature of 
the solvent, agitation by 
mixing, or the surface area of 
the solute. Groups record their 
results and share their 
discoveries with the class, 

thinking about why these 
factors speed up the process of 
dissolving. 

 

and controlling 
variables 
where 
necessary. 

 
 Beginning to 

use test results 
to make 
predictions to 
set up further 
comparative 
and fair tests. 

     

 Decide what happens 
when a solute dissolves in 
a solvent to form a 
solution and how the 
process can be reversed. 

 Add level spoons of gold dust 
to one beaker containing 50ml 
of cold water and one beaker 
containing 50ml of warm or 
hot, but not boiling, water. 
Stop when a saturated solution 
is created. Plan and carry out 
their test fairly, recording and 
displaying their results. Look 
for any differences in the 
number of spoons of gold dust 

Properties and 

Changes of 

Materials 
 
 Know that 

some materials 
will dissolve in 
liquid to form a 
solution and 
describe how 
to recover a 
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that they added to the cold or 
hot water, then explain their 
results. Leave all or some of 
their saturated solutions in a 
sunny or warm place. Monitor 
changes that occur each day 
over a couple of weeks and 
note what happens when all of 
the water has evaporated. 
 
Notes: Gold dust could be 
golden caster sugar or salt. The 
sugar or salt (solute) dissolves 
in water (solvent) to make a 
solution. A saturated solution is 
made by adding spoonful after 
spoonful of solute (making sure 
that it all dissolves before 
another spoonful is added) until 
no more can dissolve. At this 
point, there is no more room 
between the water molecules 
for the solute to occupy and 

sugar or salt granules will 
remain undissolved in the 
bottom of the beaker. Provide 
medicine or measuring spoons 
to make sure that level spoons 
are of equal quantity for fair 
testing. Ask the children to 
formally record their findings to 
present to the alchemists. If 
the alchemists are impressed, 
reward the children with a set 
of instructions (see the 

'Debugging' activity). 
 

substance from 
a solution. 

 Plan a range of enquiries, 
including comparative and 
fair tests. 

 Plan an investigation to recover 
gold nuggets from a soil 
samples. Discuss what methods 
could be used to separate the 
materials. Carry out the 
investigation to test their ideas 
and hunt for gold. Decide 
which methods worked best 

 Beginning to 
plan different 
types of 
scientific 
enquiries to 
answer 
questions, 
including 
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and find out if anyone 
recovered any gold. 

  
Note: Wash and dry pea 
gravel two to three times and 
paint with gold metallic spray 
paint, or simply buy fool’s gold 
(iron pyrite). Put the gold into a 
large bag of compost and add 
sand, large pebbles and small 
lumps of clay. Give children a 

number of disposable foil pie 
dishes to use to make sieves 
with different sized holes. 

recognising 
and controlling 
variables 
where 
necessary. 


