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GRADE 6: Materials 1 

Solubility 

About this unit 
This is the first of four units on materials in 
Grade 6. This unit builds on the study of the 
properties of water in Unit 5M.1. Unit 7M.1 
interprets dissolving in terms of the particle 
model and many of the ideas introduced here 
are exploited in Units 6M.2 on mixtures and 7M.2 
on purification methods. 

The unit is designed to guide your planning and 
teaching of lessons on materials. It provides a 
link between the standards for science and your 
lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet the needs of your class. 
For extension or consolidation activities, look at 
the scheme of work for Grade 7 and Grade 5. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and 'real 
life' applications. 
 

Previous learning 
To meet the expectations of this unit, students should already know that 
water is a liquid and is a good solvent but that not everything dissolves in it. 
They should also be aware that water is not the only liquid in which 
substances can dissolve. 
 

Expectations 
By the end of the unit, students recognise that the rate of dissolving is 
affected by various factors, that some solids are more soluble than others 
and that there are many useful solvents. They conduct systematic 
investigations, make predictions from and identify patterns in data and 
observations, and consider whether evidence supports a conclusion, 
prediction or hypothesis. They recognise patterns in results. 

Students who progress further define solubility and understand the 
concept of a saturated solution. They recognise that these concepts apply to 
gases as well as solids. They intuitively recognise that different liquids, both 
miscible and immiscible, can form layers according to their density and that 
objects sink further in less dense liquids than in more dense ones. They 
recognise patterns in results and perform calculations with data. 

 

Resources 
The main resources needed for this unit are: 
• an investigation planning poster that will help to identify and control 

experimental variables 
• 100 cm measuring cylinder 
• tared balance accurate to 0.1 g 
• video clip of oil spillage 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• liquid, solid, dissolve, solution, solute, solvent, soluble, insoluble 
• solubility, saturated solution 
• miscible, immiscible 

UNIT 6M.1 
7 hours 
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Standards for the unit 

7 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 6 standards 
 EXTENSION STANDARDS 

 6.11.1 Recognise that the rate of dissolving is affected by several factors, such as 
heat, particle size and stirring. 

 

5.9.6 Know that water is a good solvent 
but that not all substances dissolve in 
water. 

6.11.2 Know that some solids are more soluble in a solvent than others and that 
there is always a limit to the amount of solute that will dissolve. 

9.15.7 Explain the importance of maintaining 
the concentration of dissolved oxygen 
in water and describe some of the 
processes that reduce it. 

 6.11.3 Know that a solute can often be recovered by evaporating the solvent, 
which can then be recovered by condensing it.  

 

5.9.7 Know that water is not the only liquid 
and solvent; other common ones are 
methylated spirit and petrol. 

6.11.6 Know that there are many useful solvents (common ones are water, 
methylated spirit and petrol) and that these do not always mix with each 
other. 

 

 6.1.2 Consider the extent to which evidence justifies a conclusion or supports a 
prediction or hypothesis. 

 

 6.1.3 Turn questions into forms that can be investigated and plan the 
investigation. 

 

4 hours 

Dissolving in 
water 
 

3 hours 

Different 
solvents dissolve 
different 
substances 

 6.3.2 Measure accurately, using the correct units, the mass and volume of solids 
and liquids. 
 

 

Unit 6M.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

Recall Grade 5 work on solubility 
Remind students of the meaning of key words – solute, solvent, soluble, insoluble. Set a 
challenge to help them recall the work. Present them with various solutions and suspensions 
and challenge them to predict which liquid is pure and which contains something that is 
dissolved and then test their predictions. The liquids should range from water and sand, powder 
paints, food colouring in water, salt water, to distilled water and could include solutions in 
alcohol. Help students, where necessary, to turn the question into a systematic investigation. 
Ask them how well the results justified their predictions. 

 
Enquiry skills 6.1.1, 6.1.3 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

How fast does a solute dissolve? 
Get students to think about everyday examples of dissolving (e.g. sugar in tea, salt in cooking) 
and to think further to predict what factors might affect how fast a substance dissolves in water. 
They will be able to suggest a number of possible variables, such as temperature, rate of 
stirring, volume of water, how fine the solid was. Encourage different groups to investigate the 
effects of different variables. Draw together the results from the different groups and 
summarise. 

 
The investigation planning poster will help 
students work out which variables they will 
control and which they will measure. 

Enquiry skill 6.1.1  

 

 
 

4 hours 

Dissolving in water 
Turn questions into forms that 
can be investigated and plan 
the investigation. 

Recognise that the rate of 
dissolving is affected by 
several factors, such as heat, 
particle size and stirring. 

Measure accurately, using 
the correct units, the mass 
and volume of solids and 
liquids.  

Know that some solids are 
more soluble in a solvent 
than others and that there is 
always a limit to the amount 
of solute that will dissolve. 

Know that a solute can often 
be recovered by evaporating 
the solvent, which can then 
be recovered by condensing 
it.  

How much solute will dissolve? 
Select a salt that is readily soluble in water (sodium hydrogen carbonate is a good one) and ask 
students how they could investigate what factors might affect how much will dissolve. Ask them 
to think of the possible variables that might influence this and how they might investigate the 
effect of each variable. In this case, suggest each group use the same temperature but different 
volumes of water. This will give them practice in measuring out accurate volumes of water and 
masses of solute. They should use volumes of water ranging from 10 cm3 to 50 cm3 and add the 
sodium hydrogen carbonate in units of 0.5 g (solubility is about 8% w/v at room temperature) 
until no more dissolves. Introduce the term saturated solution and, for more advanced students, 
solubility. 

Students should look for patterns in the data. They will see that the greater the volume, the 
more will dissolve. More advanced students can calculate the solubility in g/dm3. They can 
check by repeating results or comparing with others and taking average readings. 

Ask more advanced students to compare different solutes and plot a bar graph showing the 
relative solubilities. Sodium carbonate and sodium chloride can be used. 

 
Enquiry skills 6.1.1, 6.2.4, 6.3.2 

The poster on planning investigations will help 
students work out which variables they will 
control and which they will measure. 

 

Mathematics: A knowledge of ratio and 
proportion is needed (mathematics standards 
section 6.6). 

 

 

Unit 6M.1 
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Objectives Possible teaching activities Notes School resources 
 Air dissolves in water 

Allow students to watch carefully what happens as you heat some tap water in a glass beaker. 
They will observe bubbles produced (mainly on the side of the vessel) before the onset of 
boiling. Ask them what they think the bubbles are. Some will say water vapour but others may 
suggest air or ‘a gas’. Challenge them to think about how to investigate this. The bubbles can 
be collected in an inverted plastic beaker that just fits inside the vessel. The use of boiling aids 
such as marbles will help produce bubbles in the middle and not around the outside where they 
are difficult to collect. Ask students if they can smell the gas collected? Ask them where they 
think the gas came from.  

Both nitrogen and oxygen come from the air, but oxygen is more soluble than nitrogen, so the 
gas that is boiled out of the liquid may be as much as 50% oxygen. Relate this dissolved air to 
the survival of many organisms under water. 
 

  

Miscible and immiscible liquids 
Ask groups to shake up or stir up a mixture of cooking oil and water and watch what happens. 
The two liquids will gradually separate into layers with the oil on top. Then ask the groups to add 
a drop of food colouring to the mixture and shake or stir again. As the liquids settle, the colour 
will be seen in the water layer. Ask for explanations of this observation.  

Refer back to work done in Grade 5 showing that substances which dissolved well in water did 
not dissolve well in substances that did not mix with water, and vice versa. Check students’ 
understanding of this by asking them to predict how soluble they think a number of substances 
might be in cooking oil and water. Suggest substances such as fat, sugar, salt, petroleum jelly, 
candle wax. 

  3 hours 

Different solvents dissolve 
different substances 
Know that there are many 
useful solvents (common 
ones are water, methylated 
spirit and petrol) and that 
these do not always mix with 
each other. 

Consider the extent to which 
evidence justifies a 
conclusion or supports a 
prediction or hypothesis.  

 

Cleaning up an oil spill 
Raise the issue of oil spills on seawater by showing video footage or some pictures from the 
Internet. Ask students to explain the damage that oil spills can cause, particularly to seabirds. 
Discuss how oil spills are usually cleared up.  

Provide groups with a washing-up bowl containing water. Add about 3–5 tablespoons of 
cooking oil to the top of the water. Challenge students to find a way of cleaning up the oil. Ideas 
may include soaking up the oil in absorbent materials, placing a circle of material such as a 
plastic around it and then making the circle smaller, or adding an insoluble (in water) solid such 
as gypsum or chalk to it that coagulates the oil and then sinks in the water. Test the ideas and 
compare them. Which is the most effective? Which idea could be scaled up to deal with a large 
oil spill. What are the environmental advantages and disadvantages of each idea? 
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Objectives Possible teaching activities Notes School resources 

Removing stains 
Challenge students to investigate which commercially available solvents are best for removing 
different stains from cotton cloth. Points to consider are the substance that makes the stain (e.g. 
fat, cola, coffee, mud), how to make the stains the same size, how to devise a fair method for 
comparing the effect of the different solvents, how to judge how effective they are. Ask them to 
predict the outcome based on their knowledge of solvents. Ask them to summarise both their 
predictions and their results in a table and to consider how far the evidence justified their 
predictions. 

 
Safety: Some solvents are flammable and 
others may give off an unpleasant vapour. Use 
in a well-ventilated room and with no naked 
flames. 

Enquiry skills 6.1.1–6.1.3 

 

 

Additional activities for more advanced students 
More advanced students can explore the idea of different layers of solvents further through a 
number of simple activities (which can be done either as demonstrations or as group work) that 
raise questions demanding answers. 
• Pour water and cooking oil into a jar to form two layers. Into the mixture drop a piece of metal 

(such as a coin or nail), a cork and a small tomato or slice of green bean. Note how far they 
sink and explain the observation. 

• Pour some syrup into a jar to a depth of about 2 cm. Carefully pour some glycerine (glycerol) 
down the back of a spoon onto the top of the syrup. Do not allow the layers to mix. On top of 
the glycerine add a layer of water (which can be coloured with food dye so that it can be seen 
better). On top of the water pour a layer of cooking oil. Why do the miscible liquids stay in 
layers and do not mix much even if they are left overnight? 

• Fill two cups with tap water. Stir about a tablespoon of salt into one and place an uncooked 
egg in each. Explain the difference. 

• Very carefully pour tap water onto the top of salt water in a large glass mug. Carefully place 
an egg in the mug (one of the liquids could be coloured). Where does the egg float and why?  

• Make a simple hydrometer from a short pencil weighted at one end and use it to compare 
densities of different liquids.  

• Discuss the Plimsoll line on ships. 
 

 

These activities introduce the idea of the density 
of different liquids in an intuitive way. At this 
stage, the mathematical concept of density is 
probably too advanced for most students, but 
the word can be used.  
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Think about how you would compare how long tea from different teabags takes to dissolve. 

What are the variables in this investigation and which would you keep constant and why? 

What will be your dependent and your independent variables? 

One way of comparing how fast the tea dissolves is to use a simple turbidity meter. Draw a 
cross on a piece of paper, place it under the beaker of water. Place the teabag in the water and 
find out how long it takes for the liquid to become so dark that the cross cannot be seen from 
above. Explain why this helps make the test more accurate. 

Draw a table suitable for displaying the results of your investigation. 

Enquiry skill 6.1.1  

Complete the following sentence. When a solid dissolves in a solvent, a _________ is formed. 

A beaker contains water. It is on a balance. The balance reads 200.0 g. Nisreen adds 10.5 g of 
salt to the water. The salt dissolves.  

When all the salt has dissolved, what is the reading on the balance? _________ g  

Nisreen wants to get all the solid salt back from the water. Describe how she could do this.  

QCA Key Stage 3 science, level 4, Q97.A1.06 

 

 

a. The table shows the solubility of three gases at two different temperatures. The solubility is 
shown as the volume that will dissolve in 1 dm3 of water.  

 Use the information to answer the following questions. 

 i. Which gas is least soluble at 20 °C? 

 ii. How does a rise in temperature affect the volume of a gas that will dissolve in water? 

 iii. If you leave a glass of cold water on a sunny windowsill during the day, you often see 
bubbles of gas forming next to the glass. Explain this observation. 

b. Explain why it is important to us that oxygen will dissolve in water. 

Gas Volume 
dissolved 
at 20 °C 

Volume 
dissolved 
at 50 °C 

Ammonia 680 000 cm3 190 000 cm3 

Carbon 
dioxide 

840 cm3 320 cm3 

Oxygen 27 cm3 16 cm3  

 

Assessment 

Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be 
provided informally or 
formally during and at the 
end of the unit, or for 
homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

You are asked to make a solution of a soluble solid that is in the form of lumps the size of 
pebbles. List three ways that you could use to speed up the rate at which the solid dissolves.  
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