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GRADE 6: Materials 4 

Heating and burning 

About this unit 
This unit is the fourth of four units on materials 
for Grade 6. This unit requires an understanding 
of the content of the other three. 

The unit is designed to guide your planning and 
teaching of lessons on physical processes. 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 able to 
distinguish between a temporary and a permanent change and have an 
understanding of the three states of matter. 
 

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 list criteria for distinguishing between 
physical and chemical changes, including detecting the heat of reaction. 
They know that when a substance burns, it combines with one or more of 
the gases of the air and that if this supply is cut off, the substance will stop 
burning. 

 

Resources 
The main resources needed for this unit are: 
• for heating: burner, flameproof mat, tongs, test-tube, test-tube holder and 

rack, tripod, tin lid 
• candle, hand lens, jam jars 
• different types of fire extinguishers, smoke alarm, fire blanket, fire bucket 
• variety of common substances from around the home 
• safety screen 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• candle, wick, gas 
• fire extinguisher, smoke alarm 
• reversible change, irreversible change 
• physical change, chemical change 

UNIT 6M.4 
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Standards for the unit 

7 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. 

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. 

 

5.10.2 Describe the differences between the 
substances before and after a 
permanent change. 

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

3 hours 

Burning 
 

4 hours 

Heating different 
materials 

 

 5.10.5 Classify common changes as 
temporary or permanent. 

6.12.3 Know that heating can bring about temporary, physical, changes in some 
materials and permanent, chemical, changes in others. Distinguish 
between heating and burning. 

7.13.3 Know that when a substance burns, it 
combines chemically with the oxygen 
in the air and that the overall mass of 
the product(s) is greater than the 
original mass of the material. 
 

Unit 6M.4 
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Activities 

Objectives Possible teaching activities Notes School resources 

Introduction 
This unit follows directly on from Unit 6M.3 and the summary at the end of Unit 6M.3 is an 
appropriate introduction. If necessary, ascertain students’ understanding of the characteristics 
of physical and chemical changes by asking them to produce a concept map around the 
concept of change. This will be re-examined at the end of the unit. 

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

 

3 hours 

Burning 
Know that heating can bring 
about temporary, physical, 
changes in some materials 
and permanent, chemical, 
changes in others. 
Distinguish between heating 
and burning. 

Studying a candle flame 
This is an exercise in observation and deduction. It is best done in pairs so that the 
experimenters can discuss their ideas but still can get close to the candle. Ask students to look 
first at the candle before it is lit, then as a flame is applied to the top of the wick to light it and 
finally while it is burning. Provide a hand lens but caution the class not to put their face too close 
to the flame. 

Tell them to write down all their observations. 

Ask them to attempt to explain what they think might be happening to the candle and in the 
flame that explains all their observations. 

Encourage them to think of additional activities they may wish to do to find out more about the 
burning flame. Possible ideas are: 
• Place a clean cold mirror of glass briefly above the flame and then look at what collects on it. 
• Take a small matchstick (remove the striking end) or toothpick and slide it briefly in and out 

across the flame just above the wick to find out something about the cone-shaped centre of 
the flame. (They will observe, if they do it carefully, that the part of the toothpick in the centre 
of the flame is not charred whereas the parts at the edges are.) 

• Place an inverted jam jar high over the flame. 

Collect observations from around the class. Help students try to explain them. Key explanations 
that should emerge include: 
• The wick does not burn, molten wax on it is burnt and more is sucked up to replace it. (How 

could this be demonstrated? Faraday thought of a way of stopping it.) 
• Water is produced when the candle burns. 
• A supply or air to the flame is needed for it to continue burning. 
• Some soot is often produced when the candle burns. 
• The cone in the centre of the flame is unburnt wax vapour. 
• The wax burns with a blue flame near the bottom and yellow near the top. (Use a gas burner 

to demonstrate how varying the amount of air getting in affects the colour of the flame – the 
yellow flame is produced when there is not enough air reaching the fuel.) 

 

This topic was first developed by Michael 
Faraday in a series of public lectures in the 
1860s and later published as The Chemical 
History of a Candle. It has since been a part of 
science schemes of work for a century and a 
half. 

 

 

Safety: Warn students that they must not place 
a glass thermometer in a candle flame; it will 
break explosively. 

 

Unit 6M.4 
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Objectives Possible teaching activities Notes School resources 

What does a substance need to burn? 
Ask each pair to burn three small candles under jam jars of different sizes and find out how long 
the flame takes to go out in each case. Discuss the results and draw conclusions about the 
need for air by anything that is burning. 

  

Fire extinguishers 
Show a collection of different kinds of fire prevention equipment, including extinguishers that 
use foam, water, dry powder and carbon dioxide. Demonstrate the dry powder or the carbon 
dioxide extinguisher outside on a small fire. 

Draw attention to the safety pin that must be removed before the extinguisher can be used and 
discuss the reason for this. Show how the extinguisher should be directed at the base of the fire 
to put it out. Discuss how fire extinguishers work by smothering the fire so that air cannot get to 
it. 

Discuss the suitability of different types of extinguisher for different types of fire. In particular, 
note the reasons why a water extinguisher should not be used on an electrical fire. 

 

Safety: Students should be kept a safe 
distance from the fire demonstration.  

 

Fire hazards and safety 
Ask students what fire safety precautions they have seen in the school and also what they have 
at home. Ask them if they have ever seen any fire hazard notices and, if so, where. They will 
probably recall one at a petrol station. Show them one. 

Demonstrate a simple smoke alarm by burning some string near it. Open the alarm to show the 
battery and show students how to test the alarm so they become familiar with its operation.  

Show how a fire blanket and a fire bucket should be used.  

Ask the class whether they know what they should do if there is a fire in their classroom. If they 
do not know, organise a fire practice. 

Teachers who have been trained to do so safely could demonstrate (a) what happens when 
someone attempts to extinguish a ‘chip-pan’ kitchen fire with water and (b) how to put out such 
a fire quickly and safely. Those who have not been trained should use a video clip. Both these 
demonstrations should be conducted outside a safe distance from the students. 
 

 
The matters covered in this section could be 
covered by inviting the fire prevention officers to 
visit the classroom. 

 
 

 

 
 

Safety: These demonstrations can be 
dangerous; they must only be performed 
outside, a safe distance from students, by a 
properly trained person. 
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Objectives Possible teaching activities Notes School resources 

Recall earlier work  
Ask the class to recall the work they have done heating different material in Grade 5. Be 
prepared to demonstrate some if their memory is weak. In particular, recall the effect of heat on 
uncooked foodstuffs and on substances such as clay, where heat caused permanent changes. 

  

Heating different substances 
Ask students, in groups, to find out the effect of heat on a variety of substances. Instruct them 
on the most appropriate way to heat each substance (e.g. held in tongs, in a tin lid on a tripod, 
or in a test-tube). Explain all the necessary safety precautions and stop any group, at any time, 
that is not observing them.  

Demonstrate the action of a flame on methylated spirits and cooking oil. Ensure that students 
are watching from a safe distance and use a safety screen. 

Require all students to make a comprehensive table of their observations. At the end of the 
session, ask them to share their observations. Be ready to repeat any as a demonstration if you 
feel that many in the class missed an important point. 

Finally, ask the class to classify the observations as temporary or permanent changes. 

 

Suitable materials to use include: paper, salt, 
sugar, wood, candle wax, chocolate, ice, water, 
egg, cake mix, flour, dough, bread, steel nails, 
aluminium, copper. 

Safety: Safety goggles should be worn in all 
lessons on materials but they are particularly 
important in this lesson. Perform heating 
demonstrations behind safety screen. 

Enquiry skills 6.2.1, 6.3.3 

 

Reversible and irreversible changes 

Ask students to prepare a summary table showing which changes they have met in this unit 
were reversible and which irreversible. Ensure that they understand that irreversible ones are 
those in which new chemical substances are formed and that these are chemical changes. 

 

Enquiry skill 6.2.1 

 

 

4 hours 

Heating different materials 
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. 

 

Concept map on changes 
Return to the concept map started at the beginning of this unit, which should summarise all the 
previous work done on materials in Grade 6. Ask students to add to their concept map so that it 
includes the following words, and any more that they wish to add. 
 heating, cooling, dissolving, melting, freezing, condensing, evaporating, burning, reversible, 

irreversible, chemical, physical, water, steam, ice, candle wax, gas, wood, paper, salt. 
 

 

Enquiry skill 6.2.3 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Ibrahim heated a number of substances using a burner. He recorded what he observed in a 
table. 
 

 Substance Observation 

1 Sugar Turned to a liquid 

2 Salt No change 

3 Sand No change 

4 Piece of wood shaving Caught fire leaving a grey residue 

5 Egg white Turned white 

6 Ice Turned to a liquid and then boiled 
 

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 he could carry out to determine which kind of change had taken place and explain 
the expected result of the test for both changes. 

  

a. When a candle burns, the wax changes into products that are gases. Explain how you could 
detect one of those products. Explain what it is. 

b. The central cone of a candle flame contains a gas that is not burning. What is the gas and 
why is it not burning?  

c. If two identical candles are lit and one is then covered with a large jam jar and the second 
with a small one they both will go out. Which one will go out first? Explain why they both are 
extinguished and why one is extinguished before the other. 

  

a. There are many different kinds of fire extinguisher, but they all put out the fire in the same 
way. Explain how the material in a fire extinguisher puts out the fire. 

b. What is the best way of putting out the following fires? Explain your answer: 

 i. A fire in a car. 

 ii. A fire in a kitchen caused when cooking oil catches fire. 

 iii. A pool of burning methylated sprits. 

  

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. 

Write flow charts showing all the changes in the following processes. Indicate whether each 
change is physical or chemical. 

a. Making a loaf of bread starting with grains of wheat. 

b. Making a pottery cup from clay. 

c. Burning newspaper made from trees. 
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