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GRADE 4: Materials 2 

Metals 

About this unit 
This unit is the second of two units on materials 
for Grade 4.  

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 3 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 be able to classify 
simple materials on the basis of their physical properties. They should be 
able to show how we use different materials for different purposes, such as 
shelter and transport, and recognise that some materials have many 
different uses. 
 

Expectations 
By the end of the unit, students know that metals are an important class 
of materials and list some uses of common ones. They name the properties 
of metals that make them useful. They classify data and observations and 
draw conclusions from the classification. 

Students who progress further classify the ways we change materials as 
temporary or permanent changes and give examples. They know that 
mixing materials together or heating materials can cause them to change 
temporarily or permanently. They classify observations according to shared 
characteristics and make generalised conclusions from them. 

 

Resources 
The main resources needed for this unit are: 
• collection of metal objects (e.g. food and drinks cans (aluminium and 

steel), cutlery, pencil sharpeners, watches/clocks, keys, jewellery, 
wheels/cogs, batteries, coins, whisk, wires/cables) 

• magnets 
• pictures of metal objects (e.g. bridges, ships, trains, cars, lorries, aircraft, 

railway lines, tools, pipes, washing machines (and other machines), metal 
beams/girders, knives/scissors) 

• copper wire, small hammers, soft cloths 
• materials to test for electrical conductivity (e.g. plastic, wood and metal 

rulers, wires made from different metals, wool, string, paper, card, keys, 
straws, spoons made from plastic, wood and metal, rubber, hair, different 
fabrics) 

• components for an electrical circuit to light a bulb (e.g. batteries, wires, 
crocodile clips, bulbs) 

• collection of coins, including those made from different metals, from the 
past, and from other countries 

 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• words defining properties of metals: malleable, ductile, magnetic, conduct 
• names of metals: copper, aluminium, steel, iron 
• words pertaining to the uses of metals: building, jewellery, machines, 

aeroplanes 
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Standards for the unit 

4 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 4 standards 
 EXTENSION STANDARDS 

3.9.1 Classify simple materials in various 
ways on the basis of their physical 
properties. 

4.12.1 Know that metals are an important class of materials and list some of their 
common uses. 

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. 

3.9.3 Realise that some materials are 
used for many different purposes. 

4.12.2 Know that metals, particularly steel, are useful for making machines that 
have moving parts, such as cars and aeroplanes, and that steel is used in 
making buildings. 

5.10.5 Classify common changes as 
temporary or permanent. 

3.9.4 Compare materials according to 
common properties, such as 
hardness, strength, flexibility, 
transparency. 

4.12.3 Explain the properties of metals that make them useful.  

3.9.6 Show and understand how the way 
in which the material is used can 
affect its properties. 

  

4 hours 

Properties and 
uses of metals 

3.2.1 Classify data according to shared 
characteristics and identify trends 
and patterns. 

4.2.4 Classify data and observations and draw conclusions from the 
classification. 

5.2.3 Classify observations according to 
shared characteristics and make 
generalised conclusions from them. 
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Activities 

Objectives Possible teaching activities Notes School resources 

4 hours 

Properties and uses of 
metals 
Know that metals are an 
important class of materials 
and list some of their 
common uses. 

Know that metals, particularly 
steel, are useful for making 
machines that have moving 
parts, such as cars and 
aeroplanes, and that steel is 
used in making buildings. 

Explain the properties of 
metals that make them 
useful. 

Classify data and 
observations and draw 
conclusions from the 
classification. 

 

 

 

 

 

 

 

 

 

 

To stimulate interest and discussion, create an interactive display similar to that described in 
Unit 3M.1, using metal objects and pictures of metal objects instead of wooden ones. 
Encourage students to add items and pictures brought from home. Examples include: 
 

Objects Pictures 

pans drinks cans 

cutlery pencil sharpeners 

watches/clocks keys 

jewellery wheels/cogs 

batteries coins 

whisk wires/cables 

bridges ships 

trains cars 

lorries aircraft 

railway lines tools 

pipes metal beams/girders 

knives/scissors washing machines  
  (and other machines) 

 

Questions accompanying the display can include: 
• Why has metal been chosen for this object?  
• What are the main properties of the object?  
• Does metal always have this property? Give me an example of a metal object that 

does / does not. 
• Could it be made from anything else? Why / Why not? 
• Can you think of anything else made from metal not in the display? What are its main 

properties? 
• Try classifying (grouping) the objects and pictures in different ways. How many different ways 

can you think of? 
• Do you know the names of any of the metals you see? Make a list. Are there any metals you 

know about that are not on the display? Why do you think that is? (E.g. precious metals such 
as gold or silver.) 

If appropriate, provide classification cards to enable students to sort the objects into Venn 
diagrams or tables. Encourage students to use categories such as ‘has moving parts’ and ‘has 
no moving parts’, or ‘for transport’ and ‘not for transport’.  

Introduce students to the properties malleable (can be shaped easily) and ductile (can be 
stretched into wires and pipes), so that they can sort the objects on this basis. 

Provide magnets so that students can explore the metals before classifying them as magnetic 
or non-magnetic. Ensure that items such as aluminium foil, aluminium drinks cans or brass keys 
are on display to emphasise the non-metallic characteristics of some metals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Enquiry skills 4.2.3, 4.2.4 

 

 

 

 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 
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Objectives Possible teaching activities Notes School resources 

Give students aluminium and steel cans and let them try to bend and squash these with their 
hands, to experience the malleability of the materials. Give students aluminium and plastic foil 
to allow them to experience the ‘spring back’ of the plastic foil when scrunched, compared with 
the aluminium foil.  

Students can experience the malleability of copper, by tapping copper wire placed on a soft 
cloth, to flatten the wire out. If available, show students jewellery (or pictures of jewellery from 
the Internet) made from copper or silver that has been shaped using hammering techniques. 

Safety: Ensure that any sharp edges on the 
cans are covered in thick tape. Tell students to 
keep their fingers clear of the copper wire when 
hammering. 

A similar activity may have been carried out in 
Grade 2. If so, this can be used as a revision 
activity, or you could just discuss it. 

 

Let students test a range of materials to find out which ones will conduct electricity. Remind 
them of the activities on circuits that they carried out in Grade 2, using batteries, bulbs, crocodile 
clips and wires. Demonstrate how to make a simple circuit and then ask students, in groups, to 
repeat this. Discuss the importance of circuits being whole, without any breaks. 

Show students a range of materials to test for conductivity (e.g. plastic, wood and metal rulers, 
wires made from different metals, wool, string, paper, card, keys, straws, spoons made from 
plastic, wood and metal, rubber, hair, different fabrics). Ask them to work out how they could 
use their circuit to find out which of these materials will let electricity pass through (i.e. conduct 
electricity). Ask them to record their predictions, with reasons for their choices. 

They will need to set up the circuit, including a bulb and battery, so that a crocodile clip can be 
clipped to each end of the material being tested, and observe whether the bulb lights up. 

Ask students to construct and complete a table in which to record the results of their test. They 
should discover that all the metal objects they tested conduct electricity. If variations in the 
brightness of the bulb occur, discuss this with the whole class. Copper is a particularly good 
conductor of electricity, and is often used in wiring. 

Ensure the final discussion includes the use of metals for electrical wiring, and electrical insulators 
(e.g. plastic casing around cables). Use some examples from around the classroom (e.g. show 
students the computer cable and socket and discuss which parts are plastic and which are metal). 

This activity provides an opportunity to reinforce 
the message about safety when using electrical 
items. 
 

Enquiry skill 4.3.1 

 

 

Let students test the thermal conductivity of metals, compared with other materials. Either ask 
them to devise their own tests, or give direction and guidance throughout the process. One way 
of testing thermal conductivity is to hold strips of different materials (e.g. metal, plastic and 
wooden rulers or spoons) in hot water, and to feel the difference by holding the material at its 
end furthest from the water. A more quantitative method would be to fill cups / cans / containers 
of different materials with hot water, place them in slightly larger containers of cold water and 
measure the temperature of the cold water over time. 

Ask students what uses this has (e.g. cooking in metal pans, so that the heat from the hob 
travels to the food quickly, radiators, elements in kettles). 

Safety: The temperature of the water used 
should not exceed 60 °C. 

As a homework activity, ask students to list as 
many examples as possible of metals being 
used as heat conductors. This could be based 
on examples found in the home, or could be 
research-based. 

ICT opportunity: Use dataloggers to collect the 
temperatures automatically. 

Enquiry skills 4.1.2, 4.1.4, 4.3.2, 4.3.3 
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Objectives Possible teaching activities Notes School resources 

Make a collection of coins for students to observe. Try to include old, new and foreign coins in 
the collection. Students should observe the differences between the coins, including the range 
of metals used, the wearing away of older coins and the brightness of newer coins.  

Ask students to use the library, the Internet or CD-ROMs  to research why particular metals are 
used, how coins are made today and how they were made in the past, and the changes to metals 
used. Interesting stories can be found, such as the criminal practice of cutting off small slices of 
coins to melt and make into new coins. Similar work can be done with other collections, such as 
jewellery or keys.  

You could ask students to bring in coins from 
home. The research aspects can be carried out 
as a homework activity. 

ICT opportunity: Use of the Internet and CD-
ROMs. 

 

Show students a video or pictures showing craftspeople working with metal using traditional 
methods of heating and shaping metal items (e.g. horseshoes, jewellery). Show students 
images of modern technology being used to heat metals. Discuss what is happening to the 
metals as they are heated up and shaped. Talk about the temperatures that are needed to melt 
metals, compared with those needed when cooking, or to melt ice. Point out the protective 
clothing worn by those carrying out the work, because of the high temperatures involved. 

If possible, invite a local craftsperson working 
with metal into the school to demonstrate the 
skills and methods they use in their work. 

Enquiry skill 4.1.4 

 

Ask students to use secondary sources (books, Internet, local companies) to find out about a 
wide range of metals. Start a class list and encourage students to add more names of metals. 
Pictures of metals, and pictures of objects made from them, can accompany the list. 

Follow this up by making small groups of students responsible for researching one particular 
metal further and asking them to combine their findings in a class book on metals. 

As steel provides a special focus for this unit, ask all groups to produce one page on a certain 
aspect of steel (e.g. one group focuses on ‘use in buildings’, another looks at ‘steel in vehicles’). 

As an extension activity, get the class to create a metals’ properties database, compiling 
information gathered from all the activities above. 
 

This could be carried out as a homework 
activity. 

ICT opportunity: Use of the Internet and 
database software. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Sort these objects according to whether or not they are magnetic. Record your answers in the 
Venn diagram. Label the diagram. 

 

Write down two examples of how this property is useful to us. 

Give students a range of objects, or pictures of 
objects, made from metals. The property by 
which the objects are to be classified can be 
changed (e.g. malleable, electrical conductor). 
Students can be asked to repeat the task for two 
or three different properties. 

 

Meena is cooking some rice at home. She puts water into a metal pan and places the pan on 
the cooker. Why is metal a good material for the pan? Tick one box: 

 It is very heavy  

 It conducts electricity well  

 It conducts heat well  

When the water is boiling, the wooden handle on the pan is cool, but the pan is very hot. 

Explain why the wood is cool but the metal is hot.  

 
 

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. 

Iqbal and Saheb make a simple circuit, as shown here.  

They join these objects into the circuit, to see whether the bulb lights: 

 cork  iron nail  copper rod  plastic ruler  steel spoon 

They record their results in this table. 
 

A B C D E Object 

 spoon    

Bulb lights? No Yes Yes No Yes 
 

Object B is the steel spoon. Complete the sentences below to say what objects A and C are. 

 Object A is either the ___________ or the ___________. 

 Object C is either the ___________ or the ___________. 

What is the same about materials that B, C and E are made from? 

How is this useful to us? 

 

 

 

Unit 4M.2 
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 Examples of assessment tasks and questions Notes School resources 

 

Complete the table below about uses of metals. The first one has been done for you. 

Use of metal Why has metal been chosen 

Electrical cables Because metals are good conductors of 
electricity 

  

  

  

  
 
 

The table should contain at least four rows for 
students to complete themselves. 
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