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GRADE 7: Physical processes 3 

Magnetism 

About this unit 
This unit is the third of five units on physical 
processes for Grade 7. It builds on Unit 6P.1 and 
leads on to work on electromagnets in Grade 8. 

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 your students’ needs. 
For extension or consolidation activities, look at 
the scheme of work for Grade 6 and Grade 8. 

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 aware that 
magnetism is a force that acts at a distance, that magnets attract objects 
that contain iron, and that they can attract and also repel other magnets 
 

Expectations 
By the end of the unit, students distinguish between magnetic and non-
magnetic materials and make a permanent magnet They recognise that the 
Earth has a magnetic field. They demonstrate the field pattern around a 
magnet, distinguish between the north and south poles, and know that 
magnetic fields act through non-magnetic materials but not through 
magnetic ones. 

Students who progress further explain magnetic phenomena in terms of 
‘molecular magnets’. They make electromagnets. They recognise that 
magnetic lines of force have direction and that fields from different sources 
interact but the lines do not cross. 

 

Resources 
The main resources needed for this unit are: 
• basic equipment for teaching magnetism, including a variety of different 

kinds of magnets 
• a variety of magnetic and non-magnetic materials for testing 
• pins, nails, paper clips. 
• hacksaw 
• Internet access 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• magnetism, magnet, magnetic, magnetised 
• iron, steel 
• compass, compass needle, plotting compass 
• magnetic pole, geographic pole 
• lines of force 

UNIT 7P.3 
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Standards for the unit 

8 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 7 standards 
 EXTENSION STANDARDS 

 7.19.1 Distinguish between magnetic and non-magnetic materials.   

 7.19.2 Distinguish between an object that is a magnet and one that is attracted to 
a magnet but which is not itself a magnet. Know how magnets can be 
made and understand that the test for magnetism is repulsion. 

 

 7.19.3 Recognise that the Earth has a magnetic field and realise that the Earth’s 
south magnetic pole is in its geographical north and vice versa.  

 

6.14.1 Distinguish between forces that act 
at a distance (such as gravity, 
magnetism and electrostatic force) 
and contact forces. 

7.19.4 Distinguish between the north and south poles of a magnet and know that 
similar magnetic poles repel each other and opposite poles attract each 
other. 

 

 7.19.5 Demonstrate the pattern of the lines of force of a magnetic field around a 
magnet using both iron filings and plotting compasses. 

8.19.1 Know that a coil of wire carrying a 
current produces a magnetic field 
similar to a bar magnet; list the factors 
affecting the strength of an 
electromagnet.  

3 hours 

Magnets 
 

5 hours 

Magnetic force 
and fields 

 

 7.19.6 Know that magnetic fields act through non-magnetic materials. 
 

 

Unit 7P.3 
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Activities 

Objectives Possible teaching activities Notes School resources 

Introduction 
Ask students to recall earlier work to discover what they already know about magnetism. List 
points on the board or OHP. This unit provides opportunities for students to consolidate the 
work they have done so far and will involve some repetition of earlier work in different ways. 

Ask students to list the kinds of magnets they know about and what they are used for. Show 
students a collection of different types of magnets and allow them to test them to find out what 
they can about them. 

This can form the beginning of a display on magnets and their uses. Encourage the students to 
bring a variety of magnets into school and test them (see below) and display them. Also ask 
them to find some pictures of the use of magnets on the Internet. Challenge them to find 
pictures of the largest and the smallest magnet. 

An important conclusion is that most magnets are made from, or contain, steel. Steel is mainly 
iron, which is the most common element that can be magnetised. The existence of ceramic 
magnets and of plastic fridge magnets can cause confusion and this should be discussed; both 
contain iron metal in powder form. 

 

Save magnets from various devices, such as 
loudspeakers, motors and toys. Have available 
some magnets that appear not to be made out 
of steel, like ceramic fridge magnets and 
magnetic strips and pads. 

 

ICT opportunity: Find pictures of large and 
small magnets on the internet 

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

 

What is attracted to a magnet? 
Provide groups of students with some magnets and ask them to make two lists: things that are 
attracted to a magnet and things that are not. Ask students to draw conclusions from the lists, 
one of which should be that only things that are made from steel are attracted to a magnet. 

Clarify the meanings of the words magnetic and magnetised. 

 
Clarify the difference between iron and steel. All 
the substances they test that are attracted to the 
magnet will be made from steel, but it is the iron 
in the steel that is attracted. 

 

How strong is a magnet? 
Challenge the groups to devise an investigation that compares the strength of different magnets 
and provides results that can be displayed graphically. There are may ways of doing this. A 
simple one is to find out how many standard paper clips can be suspended from a pole of the 
magnet and to represent the length of the clip chain in a bar chart. 

 

Enquiry skills 7.1.1, 7.3.3 

 

3 hours 

Magnets 
Distinguish between 
magnetic and non-magnetic 
materials.  

Distinguish between an 
object that is a magnet and 
one that is attracted to a 
magnet but which is not itself 
a magnet. Know how 
magnets can be made and 
understand that the test for 
magnetism is repulsion. 

Making a magnet 
Show the students how to make a bar magnet out of a large nail by the stroking method. Ask 
them each to make a magnet and find out whose nail will pick up the longest chain of paper 
clips.  

Find out the effect of heating the nail in a Bunsen flame or knocking it hard against something: 
both will destroy the magnetism unless the nail is made of hardened steel. 

More advanced students can make an electromagnet from a large nail with insulated wire 
wound around it. They can also be taught an explanation in terms of ‘molecular magnets’ of why 
magnets can be demagnetised by heating and knocking. 
 

  

 

Unit 7P.3 
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Objectives Possible teaching activities Notes School resources 

Does a magnetic field act through other materials? 
Recall (or repeat) the short demonstration at the start of Unit 6P.1 in which the magnetic ‘force’ 
was ‘cut’ with a pair of steel scissors.  

Explain that the magnetic force is carried away from the magnet by way of the magnetic field and 
that the magnetic field can go through some, but not all, materials. Ask students, in groups, to find 
out what kinds of materials allow a magnetic field to pass and what kinds of materials stop it. Give 
each group a magnet, something that is attracted to it (e.g. some paper clips) and some different 
materials to test. Make sure that you give all groups a small sheet of mild steel as one of the 
materials, together with some thin sheets of other metals (e.g. copper and aluminium). 

  

What parts of the magnet attract most strongly? 
Give each group a magnet and some iron filings. The magnet should be steel and either a 
horseshoe or a bar magnet; it should not be too strong. They could use the nail magnet that 
they have made (above). Ask them to sprinkle the filings on the magnets and note what parts of 
the magnets they stick to. The filings stick only to the poles at the ends of the magnets. Tell 
students to draw a picture of the magnet in their books, together with their conclusion. 

An interesting extension of this is to ask the group to saw their nail magnet in half and test the 
two halves. Each half becomes a magnet and new poles are created where the nail was sawn. 

 
Iron filings are very difficult to remove from 
strong magnets such as ceramic magnets. 

 
It is best to saw the nails almost in half before 
they are magnetised, as the process of sawing 
can partially destroy the magnetism. If the nail is 
almost cut through, they can break it in half. 

 

Magnetic poles 
Suspend a bar magnet from some cotton and bring a second one up to it. Challenge students to 
explain what they observe. They should understand that each magnet has two poles that we 
call north and south (see below) and that opposite poles attract each other but poles that are 
the same will repel. 

At this stage challenge them to develop a test that will tell them whether or not a piece of steel 
is a magnet or not. Hand them some nails, some of which have been magnetised, and ask 
them to distinguish between those that are magnets and those that are not. 

Tell them to write the test for magnetism that they have developed in their books. Check that they 
have correctly noted that the test for a magnet is whether another magnet will repel any part of it. 

Challenge groups to find the poles on unusually shaped magnets, such as those from old 
loudspeakers or small motors. 

  

5 hours 

Magnetic force and fields 
Demonstrate the pattern of 
the lines of force of a 
magnetic field around a 
magnet using both iron filings 
and plotting compasses.  

Recognise that the Earth has 
a magnetic field and realise 
that the Earth’s south 
magnetic pole is in its 
geographical north and vice 
versa.  

Distinguish between the north 
and south poles of a magnet 
and know that similar 
magnetic poles repel each 
other and opposite poles 
attract each other. 

Know that magnetic fields act 
through non-magnetic 
materials. 

The magnetic field of the earth 
Ask groups of students to hang a bar magnet up so that it is free to rotate (or place it on a cork 
floating on water) and allow it to come to rest. Ask groups to check each other’s work and 
demand an observation and possibly an explanation. All the magnets will be pointing the same 
way, suggesting that they are lining up in an existing magnetic field. They will line up in a north–
south orientation. If the magnets have their north poles marked, students will notice that they 
always come to rest pointing towards the north.  

Explain that this is caused by the magnetic field of the Earth, which has a core made mainly of 
iron. (Advanced students may take this a little further and relate the field to the movement of the 
core, an idea that will be covered in Grade 9.) Explain that the poles of the Earth’s magnet are 
near the geographical poles. Ensure that students understand that the pole of the Earth’s  

 

Use an unspun thread such as nylon filament to 
avoid the magnet turning because of movement 
by the thread. The magnets should be hung 
from a wooden stand well away from anything 
made of steel. 

Note that magnets, particularly small compass 
needles, often become magnetised the wrong 
way around if they are left near a much more 
powerful magnet. Check the polarity of such 
magnets regularly to avoid confusion. 
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Objectives Possible teaching activities Notes School resources 

magnet that is near the geographical north is a south pole because it attracts the north pole of 
the bar magnets. This idea commonly leads to some confusion and time should be spent on it.  

Introduce the idea of a compass needle as a small pivoted magnet that points in a north–south 
direction. Show, if possible, a ship’s compass that always works even when the ship is pitching 
in the sea. 

Show more advanced students the dip circle to illustrate the Earth’s field in three dimensions. 
Explain that the angle of dip varies according to where they are on the Earth’s surface and that 
the nearer to the poles the measurement is taken, the steeper the angle becomes. This can be 
explained after the next section on the shape of magnetic fields.  

  

Making a model showing the Earth’s magnetic field 
Ask students to make (at home) a model of the Earth with a magnetised nail through it (nail 
south pole near the geographic north pole). The direction of the field on the surface of the model 
can be explored with a small compass. The Earth model can be made from any suitable 
materials. A hollow ball can be made from papier-mâché on the surface of a small inflated 
balloon, which can be deflated when the paper is dry. 

  

The shapes of magnetic fields 
The shape of the field of a bar magnet can be shown easily in two ways. The simple way is to 
sprinkle iron filings on top of a sheet of paper placed on top of the magnet. Tapping the paper 
gently allows the filings to line up following the lines of force. The second way is to plot the field 
using a plotting compass. Demonstrate each method to the class in outline first, and then allow 
each group, or individual, to try both using a bar magnet. Groups in difficulties will require help. 
Give groups that finish first  a different shaped magnet (e.g. a horseshoe magnet) to investigate. 

Consolidate the work with diagrams on the board or OHP showing that magnetic fields consist 
of ‘lines of force’ that run from one pole to the other. More advanced students will recognise that 
these have direction, running from the north to the south poles. Ask more advanced students to 
plot the fields of two magnets placed at various orientations to each other to find out how the 
fields interact and how they can give rise to neutral points; they should also observe that 
although the lines of force interact, they do not cross. 

 

An extension of the iron filings work is to plot the 
field on waxed paper and then seal it by 
carefully melting the wax with a Bunsen flame 
and allowing it to reset, trapping the filings. This 
results in a permanent record of the field.  

 

Magnetic applications and phenomena 
Ask students to make a list of all the uses of permanent magnets that they can think of. Also 
ask them to find out about natural phenomena of magnetic origin, such as lodestone and the 
aurora borealis. Discuss these in class. Discussion of the aurora provides an opportunity to 
mention the importance to us of the Earth’s field, which deflects harmful radiation from space. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Shahla put a paper cup into a glass beaker. She glued a magnet in the bottom of the paper cup. 
She glued another magnet in the bottom of the beaker so that the magnets repelled each other as
in diagram A. 

What two forces act on the paper cup and its contents to keep it in this position? 

Shahla put 5 g of aluminium rivets into the paper cup. It moved down a little, as shown in 
diagram B.  

She then plotted a graph to show how the mass of aluminium rivets affected the distance the 
cup moved down. Use the graph to find the mass that made the cup move down 4 mm. Why did 
the graph stay flat with masses greater than 40 g? 

  

  

   

Diagram A Diagram B 

 
 

 

 

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. 

Shahla removed the 5 g of aluminium rivets and put 5 g of iron nails into the cup. The paper cup 
moved down more with 5 g of iron nails than with 5 g of aluminium rivets. Give the reason for 
this. 

QCA Key Stage 3 science, 2004, level 5 

Enquiry skill 7.3.3 

 

    

Unit 7P.3 
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 Examples of assessment tasks and questions Notes School resources 

Ibrahim put a bar magnet next to some sewing needles. Two needles were attracted to the 
magnet as shown in the diagram. 

a. Explain why the needles are hanging from the ends of the magnet and not the middle. 

b. Why are the needles not hanging vertically downwards? 

Ibrahim then placed the magnet on a cork floating on water in a plastic bowl. The cork turned 
slowly around and then stopped turning. 

a. Explain why the cork moved and then stopped. 

b. Which way was the magnet pointing when the cork stopped turning? 

c. If Ibrahim had used a steel bowl, what would have happened to the cork and the magnet? 

 

 
 

 
 

A bar magnet is cut in two with a hacksaw. Write an ‘N’ or an ‘S’ in each box to show the 
polarity of the cut ends. 

TIMSS Grade 7–8, 1995 
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