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GRADE 6: Materials 3 

Changing materials 

About this unit 
This unit is the third of four units on materials for 
Grade 6. 

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 be familiar 
with how we use and change everyday materials, such as cooking raw food 
and making the common items that we have around us. They should also 
recognise that most of these changes are permanent but that others, such 
as changing water into ice or dissolving salt, are temporary. 
 

Expectations 
By the end of the unit, students distinguish between reversible and 
irreversible changes. They know that mixing materials together or heating 
materials can cause them to change temporarily or permanently. They 
understand that reversible, temporary, changes are usually physical, 
whereas irreversible, permanent, changes are usually chemical and new 
materials are formed. 

Students who progress further recognise that common changes such as 
rusting and the running down of a cell are chemical changes involving the 
preparation of new substances by a process that is usually irreversible and 
also usually involves an energy change. 

 

Resources 
The main resources needed for this unit are: 
• variety of common household foodstuffs and chemicals 
• investigation planning poster 
• suitable containers (e.g. jam jars) for studying the reactions 
• batteries, connecting wires, copper and zinc strips, bulbs, carbon rods 
• video clips of firefighters putting out fires 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• dissolve, soluble, insoluble, evaporate, filter 
• permanent change, temporary change 
• reversible change, irreversible change 
• weathering, extraction 
• acid 
• electrolysis, cell 

UNIT 6M.3 
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Standards for the unit 

9 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 6 standards 
 EXTENSION STANDARDS 

5.10.1 Give examples of ways in which we 
change materials: for example, 
cooking, firing clay, setting cement. 
Know that these changes are 
permanent. 

7.12.9 Know that compounds can react 
chemically with each other to form 
new compounds. 

5.10.3 Give examples of the ways we can 
change material temporarily: for 
example, making objects out of clay 
without firing, dissolving table salt, 
melting a candle. 

7.12.8 Know that elements combine to form 
compounds and that the properties of 
compounds are different from the 
properties of their constituent 
elements. 

5.14.3 Test whether a material is a good or 
bad conductor of electricity and 
recognise that metals conduct 
electricity whereas non-metals do 
not.  

 

5.10.5 Classify common changes as 
temporary or permanent. 

6.12.1 Distinguish between reversible and irreversible changes and know that 
reversible ones are physical and irreversible ones involve chemical 
changes in which new substances are formed. 

 

5 hours 

Adding materials 
to water 
 

4 hours 

Some chemical 
reactions 

 

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

6.12.2 Know that when substances are added to water, some will react while 
others either dissolve or remain suspended. 

7.12.1 Explain how the processes of solution, 
filtration, evaporation and distillation 
can be used to make pure substances 
from mixtures and cite common 
examples of the use of each. 
 

Unit 6M.3 
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Activities 

Objectives Possible teaching activities Notes School resources 

Introduction 
Recall work done in Unit 6M.1 on what substances dissolve in water. Ask the class whether a 
number of common substances are soluble in water or not (e.g. salt, sugar, pepper, sand, 
butter). Be prepared to demonstrate if necessary. 

Then ask the class what they think happens to a substance like salt when it dissolves. There 
may be few very clear ideas but direct the discussion towards whether or not the change is 
temporary or permanent and how they might find out. 

 

 

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

 

Adding things to water 
This topic will last two double sessions or more. In it students will work in groups to investigate 
what happens when a variety of substances are added to water. In order to complete the 
investigation, they may have to leave the vessel until the next lesson to see what happens 
when the water evaporates. By the end of the session they should be able to distinguish 
between substances that are very soluble, slightly soluble and insoluble. They should also be 
able to distinguish between substances that dissolve in water and substances that react with 
water – the first change is temporary and reversible whereas the second is permanent and 
irreversible. 

Groups will need suitable equipment to test all the substance. This means very many jam jars 
or similar cartons and a pen for labelling them. Many will have to be left for some time to study 
the change or to see whether the change is reversed when the water evaporates. Encourage 
students to work with small quantities – they will be able to see any changes just as well and the 
evaporation process will be much faster. 

Remind students that they may have to filter some solutions (Unit 6M.2) if there is a residue, to 
find out what has dissolved. 

 
Substances that can be used include: 
• stomach powder, baking powder, flour, sugar, 

salt, pepper, cooking oil; 
• soap, detergent, iron nail, aluminium foil, 

sand, plaster of Paris, steel wool, concrete, 
glass, plastic; 

• cloth marked with water soluble dye and 
water insoluble dye, oily cloth. 
 

 

 

5 hours 

Adding materials to water 
Distinguish between 
reversible and irreversible 
changes and know that 
reversible ones are physical 
and irreversible ones involve 
chemical changes in which 
new substances are formed. 

Know that when substances 
are added to water, some will 
react while others either 
dissolve or remain 
suspended. 

 

Make sure students plan how they are going to carry out the investigation beforehand and ask 
them not to start until they have made their plan and presented it to you for comment. They may 
wish to use the investigation planning poster. 

Ask them to watch very carefully when they add the substances to water and to note any 
changes they observe. One possible change is the evolution of heat (plaster of Paris), but do 
not warn them in advance. 

After they have finished, spend some time drawing some conclusions by discussing what 
happened to each substance. Ask students to make a summary table in their books which 
classifies the changes as temporary or permanent or no change. 

Enquiry skills 6.1.1, 6.1.2, 6.2.1 
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Objectives Possible teaching activities Notes School resources 

Using water to change materials 
Water can be used in other ways to change materials. This series of activities investigates a 
number of different ways water can do this. Some of these are investigations that require some 
equipment that the school may not have in class sets. Set up the investigations as a circus and 
ask the groups to rotate around them. 

Weathering 
Have a number of smooth pebbles available for students to feel. Ask groups to recall from 
earlier work how they became smooth. 

Soak a small piece of concrete or porous rock (e.g. limestone of sandstone) in water, preferably 
overnight. Ask groups to take it out of the water and put it in the freezing compartment of the 
fridge. After a few days they should take it out, allow it to thaw and examine it. 

Fill a plastic film canister completely to the top with water. Put the top on carefully so that no air 
gets in. Put the canister in the freezer and look at it again after a few days. 

This activity demonstrates a very unusual property of water: it expands when it freezes. This is 
clearly shown in the case of the film canister. The piece of concrete or porous stone may or may not 
have changed (pieces crumbling off). Even if there is no change, describe the action of freezing 
water in weathering rocks. Ask students to suggest how this expansion might cause rocks to crack. 

Extracting colour 
Take some colourful leaves or petals and put them in a suitable glass container (e.g. a glass 
teacup). Pour hot water on the material and then stir it and filter (or scoop out the remaining 
solid). Look at the liquid. Leave it to evaporate and study the extract. 

Extracting scent 
Gently heat a mixture of finely cut lemon or orange skin (just the yellow or orange part) with a 
small amount of water in a boiling tube fitted with a long delivery tube. Collect the first drops 
from the delivery tube and smell them. Look carefully at the liquid you have collected. You may 
see that it is cloudy or that there are two layers. This technique can be used to extract many 
scents, and some students may wish to try it with materials such as jasmine or lavender flowers. 

 

Safety: Exercise appropriate supervision of 
activities that involve heat. 

 

Putting out fires 
Show students some video clips of firefighters putting out fires with water. Challenge them to 
explain what is happening and why water puts out fire. This will be taken further in the next unit. 

As before, discuss all the observations with the class and decide in each case whether the 
change has been temporary or permanent. Ensure that they realise that the discussion should 
focus on the chemicals in the objects they have used and not on the objects themselves. So it 
should be made clear that although the lemon or orange skin has changed irreversibly, the 
chemical in it that causes the smell has not been changed during the distillation. 

 
You should be able to find some suitable video 
clips on the Internet.  

 

Classify changes 
Finally, ensure that the students have classified all the changes they have observed as either 
temporary or permanent. At this stage, you can start referring to permanent changes, where 
new substances are made, as chemical changes and temporary changes, in which no new 
substances are made, as physical changes. 
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Objectives Possible teaching activities Notes School resources 

Adding things to lemon juice 
As a starter, pour some vinegar into a film canister until it is about half full. Add some baking 
powder, quickly put the top on, shake it and put it down upside down. It will explode harmlessly. 

Introduce the idea of an acid as a class of chemical. Tell students that vinegar, fruit juices such 
as lemon juice and sharp tasting sweets all contain acids, and that acids give them all their 
sharp taste. In this activity, the groups will add the same materials as they used before to an 
acid such as lemon juice or vinegar. 

As before, tell students to make a note of anything that happens. 

Discuss the results with the class and, as before, classify the observed changes as temporary 
or permanent. During this discussion, list the observations that led the class to conclude that a 
permanent change had taken place (e.g. the production of a new substance such as rust or a 
gas, the complete irreversible disappearance of the original material). 

 

Safety: Keep students some distance away 
from the film canister. 

 

Using electricity to change things 
Recall work in Grade 5 on electrical circuits, especially conductivity testing. Demonstrate a suitable 
circuit containing two nails or copper or carbon rods that could be used to test conductivity. 

Let each group test the conductivity of water and a number of solutions, particularly strong salt 
solution, and also an acid. They will find that the salt solution and the acid both conduct electricity. 
They should also notice bubbles at the electrodes, and they should be able to smell chlorine in the 
case of the salt solution. Write down the changes and classify them as temporary or permanent. 

Remind students that cells and batteries eventually run down when used. Recall that this is because 
a chemical change takes place inside them. To investigate this, ask each group to prepare a cell by 
pushing clean shiny strips of copper and zinc into a lemon. Connect a low-voltage bulb between 
them. Whenever the bulb goes out, tell them to move the metal strips around a bit until it lights 
again. After a time, ask them to look at the metal strips, particularly the zinc one. They will notice 
signs that it is being eaten away by an irreversible chemical reaction as the lemon cell runs down. 

  

What does bleach do? 
Place a number of substances in some concentrated bleach solution and leave for several 
hours. Either do this as a demonstration or let groups of students do it, with due regard for 
safety. As before, discuss any observations and classify changes as temporary or permanent. 

 
Safety: Do not get bleach on hands or clothes. 
Wash splashes off immediately with much water. 

Suitable substances include a cloth coloured with 
inks and oil, pieces of newspaper, wood, metal. 

 

4 hours 

Some chemical reactions 
Distinguish between 
reversible and irreversible 
changes and know that 
reversible ones are physical 
and irreversible ones involve 
chemical changes in which 
new substances are formed. 

Know that when substances 
are added to water, some will 
react while others either 
dissolve or remain 
suspended. 

 
 

How do we know if a chemical change has occurred? 
Discuss with the class how they recognised when a permanent change had taken place. List 
the correct and most useful responses on the board or OHP. These might include: 
• a gas is given off; 
• there was permanent colour change; 
• a new substance (e.g. rust) was formed and could be seen; 
• the liquid became warm; 
• the solute could not be recovered when the water was left to evaporate. 

Tell students to copy these responses into their books as a general conclusion to the unit. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Ghada added some substances to water and stirred them. She noted her observations in a table. 
 

 Substance Observation 

1 Sugar Disappeared 

2 Salt Disappeared 

3 Sand Remained at the bottom 

4 Stomach powder Bubbles of gas given off 

5 Flour Liquid turned white and eventually the white substance 
collected at the bottom 

 

a. In which case(s) were there chemical changes? Explain your answer. 

b. Give two instances where the change could have been physical or chemical. Describe one test 
that she could carry out to determine which kind of change had taken place and explain the 
expected result of the test both changes. 

c. How could she recover the residues in samples 3 and 5?  

  

The two lists below contain raw materials and substances made from them. Draw lines to connect 
each raw material to the substance produced from it. On each line write whether the change is a 
physical or a chemical one. 

Raw material  Substance produced 

Clay  Glass 

Ore  Metal 

Sand  Paper 

Seawater  Pottery 

Wood  Salt  

  

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. 

Classify the list of changes as physical or chemical. 

A. Making yoghurt from milk. 

B. Making drink cans from aluminium sheet. 

C. Boiling water in a kettle. 

D. Boiling an egg. 

E. Making a cup of tea. 

F. Using a torch cell. 

G. Burning a candle. 

Add two more common changes to the list, one physical and one chemical.  
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