
Magnetism

Use the items provided to learn about 
magnetism. 
•	 Please	return	the	box	with	all	equipment	packed	as	you	found	it.	

•	 Make	sure	the	bar	magnets	are	stored	together,	with	opposite	
poles	adjacent	and	an	iron	keeper	(if	provided	in	your	kit)	at		
each	end.

•	 Report	any	missing	or	damaged	items	to	the	staff.
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Magnetic Field Demonstrator 

Two Magnets

Magnetic Levitator

Magnet Tube

Compass
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What is magnetism?

Magnetism is a property of iron, 
nickel and a few other metals. 
People first noticed this property 
centuries ago by observing that 
iron objects were attracted to 
magnetic stones called lodestones. 
They also knew that a magnetic 
needle, when allowed to move 
freely, swings around to point 
north and south. They 
used this knowledge to make 
compasses, which help people 
find their way or follow a course 
(navigate).

•	USE	one	of	the	magnets	to	test	which	
objects	around	you	are	made	of	
magnetic	metals.		
Warning: keep the magnet away 
from electronic devices and 
magnetic storage media.

•	RUb	one	pole	of	a	magnet	along	
an	iron	nail	(or	similar	object)	in	the	
same	direction	several	times.	Check	
whether	you	have	magnetised	the	
nail:	does	it	attract	a	paperclip?	The	
Vikings	and	ancient	Chinese	used	
lodestone	in	this	way	to	magnetise	
iron	compass	needles.

•	PLoT	a	course	using	the	compass.	
Walk	in	straight	lines	inside	or	outside	
your	home,	trying	to	maintain	the	
same	step	length	throughout.	Keep	
the	compass	needle	facing	north,	
and	note	(from	the	markings	on	the	

compass)	which	direction	you	walk	to	
start	with	and	after	each	turn.	Count	
the	number	of	steps	you	take	on	each	
leg	of	your	course	(between	turns).	
Draw	the	course	and	invite	a	friend	
to	follow	it.	You	could	turn	it	into	a	
‘scavenger	hunt’	by	placing	a	reward	
at	the	destination.

Long	before	the	compass	was	invented,	
astronomers	had	noted	that	stars	
appear	to	rotate	around	fixed	points	
in	the	night	sky,	which	they	called	
‘celestial poles’.	For	a	long	time	people	
thought	that	magnets	were	attracted	to	
those	poles.

Around 1600 William Gilbert 
hypothesised that the Earth is a 
magnet, with an axis that runs 
between its own poles and points to 
the celestial poles. To test this idea, he 
carried out experiments with a model 
of the Earth made from lodestone. He 
observed that needles stand upright 
near the poles but lie flat at the 
equator, showing that the Earth has its 
own North and South Poles.

•	IMAGINE	that	you	live	in	Gilbert’s	
time.	Write	a	brief	report	about	his	
experiment,	either	supporting	or	
criticising	his	hypothesis.

The ends of any magnet also came to 
be called poles: the north-seeking pole  
and the south-seeking pole. This 
became a bit confusing when the  
names were shortened to ‘north pole’ 
and ‘south pole’. You will see why 
when you experiment with the bar 
magnets.
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How do two magnets 
affect each other?
•	HoLD	one	bar	magnet	in	each	hand.		
Bring	the	positive	end	of	one	close	to		
the	negative	end	of	the	other.	The	
force	you	feel	is	attraction.		
Warning: Hold them carefully so you 
don’t pinch a finger.

•	SEE	how	close	together	you	can	hold	
the	magnets	without	letting	them	snap	
together.	

•	bRING	the	positive	ends	of	the	two	
bar	magnets	close	to	each	other.	Do	
the	same	with	the	negative	ends.	The	
force	you	feel	is	repulsion.	

•	SEE	how	close	together	you	can	hold	
the	magnets.

So	opposite	poles	attract	and	like	poles	
repel.	You	can	see	why	we	have	to	be	
careful	when	thinking	about	poles,	as	
the	north	pole	of	a	magnet	(really	the	
north-seeking	pole)	is	attracted	to	the	
North	Pole	of	the	Earth.

Between about 3,000 and 5,000 metres underground, in the Earth’s outer 
core, a mixture of hot liquid iron and nickel swirls around the solid inner core. 
This motion generates electric currents, which make the Earth a giant magnet. 



Can you see magnetic 
force?
A magnet is surrounded by an invisible 
three-dimensional magnetic field, which 
can pass through paper and many 
other materials. We can use tiny pieces 
of iron to reveal a magnetic field. 

•	HoLD a	magnet	beneath	a	sheet	of	
paper	and	place	a	paper	clip	on	top	of	
the	paper.	Can	you	use	the	magnet	to	
move	the	paper	clip	around?

•	TRy	this	with	materials	other	than	
paper.

•	PLACE one	bar	magnet	flat	on	top	
of	the	Magnetic	Field	Demonstrator,	
which	contains	iron	filings	(slivers	of	
metal	rubbed	off	a	piece	of	iron	with	a	
file)	in	liquid.	Observe	how	the	filings	
align	themselves	with	the	magnetic	
field.	Draw	the	lines	of	force	they	
make	visible.	

•	Gently	SHAkE	the	Demonstrator	to	
spread	the	iron	filings	evenly	through	
the	liquid.	Now	place	two	magnets	on	
top	of	the	Demonstrator	with	opposite	
poles	facing	each	other.	Watch	the	
filings	move	as	you	bring	the	magnets	
close	together.	Draw	the	lines	of	force	
when	they	are	slightly	separated	and	
when	they	are	joined.

•	REPEAT	this	procedure	with	the	
positive	poles	near	each	other	and	

then	with	the	negative	poles	near	
each	other.	Draw	what	you	see	when	
the	magnets	are	as	close	together	as	
possible.

•	STAND	the	Demonstrator	vertically	
on	a	table	and	hold	a	magnet	
perpendicular	to	one	face	of	it,	near	
the	top	–	watch	the	‘battle’	between	
magnetism	and	gravity	and	write	an	
account	of	it.

•	ExPLoRE	a	magnetic	field	in	three	
dimensions	using	the	Magnet	Tube,	
which	contains	iron	filings	and	a	
strong	central	magnet.	Write	down	
some	of	your	observations.

•	HANG	a	paperclip	from	one	pole	of	
a	magnet.	The	paperclip	will	attract	
a	second	one	and	so	on.	How	many	
paperclips	can	you	hang	from	a	
magnet	in	a	single	line?
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Today many people call the north-
seeking pole ‘positive’ and the south-
seeking pole ‘negative’. 

These names fit with use of the term 
‘positive’ for the charge carried by 
protons (particles in the nucleus of an 
atom) and ‘negative’ for the charge 
carried by electrons (particles outside 
the nucleus whose flow causes 
electricity and magnetism).

There is nothing naturally positive 
or negative about poles, protons or 
electrons. These names are scientific 
conventions, agreements designed to 
help people understand each other’s 
ideas.
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Are magnets useful?
Magnets are used to hold things 
together or pick things up. They are 
used to separate certain minerals 
from dirt and rock at mine sites, and 
to separate iron and steel from other 
material at recycling centres. 

Magnets both push and pull high-
speed ‘magnetic levitation’ or 
‘maglev’ trains along special tracks. 

But the most important uses of 
magnets are in electricity generators 
and electric motors.

•	HIDE a	known	number	of	paperclips	
in	a	mixture	of	sand	and	gravel	to	
simulate	mineral	separation.	Use	a	
magnet	to	retrieve	all	the	paperclips.	
Repeat,	adding	other	materials	to	
simulate	the	challenge	of	separation	
in	a	recycling	centre.	Draw	a	picture		
of	yourself	doing	this	experiment.

•	ExPLAIN how	a	strong	magnet	sitting	
in	a	cow’s	stomachs	can	save	it	from	
being	harmed	by	bits	of	wire	that	it	
swallows	with	its	food.

•	USE	a	rubber	band	to	attach	one	of	
the	bar	magnets	to	a	toy	vehicle.	Write	
down	how	you	would	use	another	
magnet	to	push	the	car	along,	and	
how	you	would	use	it	to	pull	the	car	
along.	Try	out	your	method	and	note	
the	results.	This	is	the	basic	idea	
behind	the	maglev	train,	which	uses	
powerful	electromagnets	to	glide	
above	its	track.

•	FIND	some	images	of	maglev	trains,	
and	watch	a	video	that	explains	how	
they	work	and	how	fast	they	travel.

Experiment with the 
Magnetic Levitator.  
How do you think it works?



IMAGINE being in Oersted’s class and 
seeing the needle of the magnetic 
compass move when the electric 
current is turned on...

Two	major	fields	of	scientific	enquiry	
are	merged	by	this	one	act.	Old	
questions	can	be	answered,	and	
new	questions	can	be	asked.	If	those	
students	had	access	to	modern	
communication	technologies,	compose	
some	messages	that	they	might	have	
shared	with	friends	and	followers.	

Modern	power	and	communication	
technologies	depend	on	Oersted’s	
discovery,	his	follow-up	experiments,	
and	those	of	many	other	scientists.	
Because	other	scientists	were	
investigating	electricity	and	magnetism	
at	the	same	time	as	Oersted,	if	he	had	
not	made	the	discovery,	someone	else	
would	have.	
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Oersted and assistant 
holding wire over 
compass, with needle 
deflected to face east-west 
(perpendicular to wire). 

In 1819 Hans oersted discovered 
the link between electricity and 
magnetism by placing a compass 
close to a wire.

When current flowed through 
the wire the north-south facing 
compass needle moved so it faced 
east-west. 

He first did this experiment in front 
of a group of students he was 
teaching.



For assistance, further information or general feedback,  
please send an email to spark@childrensdiscovery.org.au

Be	critical	when	people	say	
things	like	‘without	Charles	
Babbage	we	wouldn’t	have	
computers’	or	‘without	
Alexander	Graham	Bell	we	
wouldn’t	have	telephones’.	
While	individuals	do	make	
important	contributions,	
such	statements	are	usually	
wrong.


