
KS3 (Year 8) Electricity Knowledge Commentary 
 

What goes through a physics teacher’s head?? 
 

Knowledge 
Commentary: 

● Really emphasise charge as the fundamental cause of 
electricity - attraction and repulsion are the reasons that 
charged particles move in circuits 

● Charge is simply a property of certain particles and we have 
labelled it as positive and negative to denote opposites 

● We can’t see it or touch it but we know it is there from the 
effects it causes 

● Pupils can confuse charge with magnetism which has 
similarities, but is different (magnetism is a result of charged 
particles moving, something covered in KS4) 

● Emphasise that positive charge is ‘locked’ in the protons (in 
the nucleus) in an atom and therefore difficult to transfer 

● Negative charge is a property of electrons in the shells around 
the edge of the atom and these can be removed even by small 
forces such as friction 

● Electrostatic forces are an example of a non-contact force 
transmitted by a force field 

● Try to emphasise a sound model of the flow of charge in an 
electric current, many models are flawed. Good models are a 
continuous loop of rope or continuous water flow if it does not 
lead to pupils thinking of wires and cables as empty pipes. Bad 
models are passing objects, such as a ball, from person to 
person or a ‘loop’ of people pushing on each other. Nothing is 
passed, current is a flow of charged particles - when a switch is 
flicked, all the electrons in a wire drift in the same direction at 
once, they don’t pass a signal from one to the next to make 
this happen. 

● Follow this link for more discussion on IOPSpark 
https://spark.iop.org/some-younger-pupils-hold-consumer-sour
ce-model-simple-circuit 

● Use practical construction of simple series circuits to 
encourage good habits e.g. use the ‘begin at the beginning’ 
method and encourage connection of one component at a 
time, starting at the positive terminal and ending at the 
negative - discourage the random spaghetti approach with 
crossing wires and a pile of components, this will pay dividends 
for more complex circuits 

● DO NOT offer to help with fixing circuits - insist that this is the 
pupil’s job to problem solve, replacing one component at a time 
(including wires) until the circuits works 

● It is worth sacrificing some lesson time for practical circuit 
training before progressing with any concept learning. This will 
pay dividends in later lessons. 

● Have a working, demo circuit at the front so that suspect 
components can be swapped in and out one at a time for 
testing  

● Have a hospital tray for non-working components so they do 
not get returned to the trays/trolleys for the next class to find 

https://spark.iop.org/some-younger-pupils-hold-consumer-source-model-simple-circuit
https://spark.iop.org/some-younger-pupils-hold-consumer-source-model-simple-circuit


● If you are confident with using a multimeter, having one on 
hand can help with rapid testing of suspect components 

● To build parallel circuits, start by only giving enough 
components to build a series circuit. THEN form a junction and 
a new branch for parallel components 

● Connecting ammeters in parallel branches causes a lot of 
problems. Insist that ammeters are always connected right 
next to the component, such as a bulb, in each parallel branch 
i.e. a lead must come out of the bulb and into the ammeter and 
any junction must be on the far side of the ammeter from the 
bulb. Then current MUST flow through both bulb and ammeter 
before reaching the junction and splitting 

● Do not give out voltmeters until a circuit is complete. 
Encourage use of a voltmeter as a ‘test’ meter with two wires 
attached to it. Connect wires on each side of the component to 
measure the voltage (or potential difference, pd, across it) 

● Emphasise the ammeters measure current THROUGH a 
component, like a traffic camera monitoring the flow of traffic. 

● Emphasise that voltmeters measure potential difference 
ACROSS a component, like a police or traffic inspection 
checkpoint monitoring what is carried by the vehicles i.e. the 
energy being transferred by the charged particles, rather than 
the rate they are flowing at, which is current 

● Calculating RESISTANCE = VOLTAGE/CURRENT is a really 
good thing to do! 

● Resistance means how many volts it takes to make 1 Amp of 
current flow through a component - resistance is a fixed 
property of the component dependent on its physical 
properties. Increasing voltage across it increases current 
pushed through it. 

● 1 Ohm = 1 Volt per Amp (i.e. a 1 ohm resistor needs 1V to 
push 1A of current through it) 

● Good conductors have more charge carriers (such as 
electrons)  available to conduct electricity. Avoid the 
misconception that narrower wires make it harder for electrons 
to ‘fit through’, like an empty pipe or corridor model. There are 
simply fewer electrons available in the smaller cross section of 
the thinner wire (if asked, a semiconductor has fewer charge 
carriers than a conductor but more than an insulator) 

● Conventional current - this is an accident of history but some 
people worry about it far too much! Engineering with electricity 
started way before we knew what it was. Something flowed 
and engineers decided it went from positive to negative. They 
were wrong. Electrons are negative so are repelled from 
negative and travel towards positive. In a circuit, it does not 
matter if energy arrives from side A or side B of a component, 
it still gets there. What WOULD matter is if we changed the 
convention now as it would mess up the rules we use when 
electricity and magnetism interact  

● Extra addition by JPT for this workshop: 



 

●  
● In electrolysis, positive charge follows conventional current 

 


