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WEEK 
1 

Baseline 
  Describe the differences 

between series and parallel 
circuits. 

Draw circuit diagrams for 
components connected in 
series and in parallel. 

Describe how ammeters 
and voltmeters are 
connected into a circuit 
(links to P4.1d). 

 

• Why are 
circuit 
symbols 
used?  

• How are the 
electrical 
components 
connected 
together to 
form a 
circuit?  

Ask ques�ons such as:  

 All: 
Recall that an electric 
current is a flow of 
electrical charge and 
is measured in 
amperes. 
 
Recognise and use 
electric symbols in 
circuit diagrams. 
 
Recall that the 
current through a 
component depends 

   6 Mark Question: 

Pupils will be 
asked to evaluate 
various models for 
electricity (i.e. 
flow of water in 
pipes) 

 

Explain how 
transformers and 
power-cables 
helps minimise 
energy losses in 

 Explain how 
LDRs need to 
be used with 
other 
components 
to be used in 
street lights. 
 
 
Explain the 
shape of the 
I-V graph of a 
filament 
lamp. 

Introduce 
concept of 
charge using 
Van der Graff 
generator, 
then link to the 
idea of current 
electricity as 
the movement 
of charge.  

 

 

 Scholarship 
project: 
 
In using the 
water-pipe 
model of current 
electricity, what 
are the 
analogous 
quantities of 
charge, current 
and voltage? 
What do these 
model fail to 

    



WEEK 
2-5 

Knowledge, 
Skills & 
Content 
  
  
  

Explain why the current 
through each component in 
a series circuit is the same. 

Why does the current stay 
the same throughout a 
series circuit but the 
poten�al difference drops? 

Why does adding more 
bulbs in series cause the 
current to decrease? 

What is resistance? 

Describe how the poten�al 
difference of the power 
supply is shared between 
the components and that 
the share of the poten�al 
difference a component 
receives depends on the 
resistance of that 
component. 

Calculate the resistance or 
two components in a circuit 
using: 

𝑅𝑅𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡  =  𝑅𝑅1  +  𝑅𝑅2 R  

Use the concept of 
equivalent resistance. 

Apply knowledge of series 
circuits to real world 
applica�ons. 

Students should be able to 
explain the design and use 
of d.c. series circuits for 
measurement and tes�ng 
purposes. 

• What is an 
electric 
current? 

• Which 
particle 
moves in an 
electric 
current?   

• What 
makes the 
particle 
move? 

•  

 

• Where does 
the energy 
in a circuit 
come from? 

Define resistance. 

Describe and explain 
how increasing 
the resistance in a 
circuit will affect 
the current 
flowing through 
the circuit 

 

Use the equa�on 
𝑉𝑉 =  𝐼𝐼 𝑅𝑅 to calculate 
the poten�al 
difference (voltage), 
current or resistance 
when given the other 
two values. 

State the correct SI 
units for each 
quan�ty 

on the resistance of 
the component and 
the potential 
difference across it. 
 
Set up a circuit to 
investigate the 
relationship between 
V, I and R for a fixed 
resistor (LDR) 
 
Draw I-V graphs for a 
filament lamp. 
 
Recall that cells and 
batteries produce low 
voltage direct 
current. 
 
Identify live, neutral 
and earth wires by 
their colour coded 
insulation. 
 
Recall that the 
National Grid is a 
system of cables and 
transformers linking 
power-stations to 
customers. 
 
Understand that 
everyday electrical 
applicances bring 
about energy transfer. 
 
Recall that power is 
measured in watts (W) 
Most: 
 
Remember that 
charge is measured in 
colombs (C). 
 
Draw and recognise 
series and parallel 

the National Grid. 

 

Evaluate the use 
of alternating 
current in the 
National Grid.  

 

 

Pupils model 
the behaviour 
of charge and 
current using 
various role-
plays. See IOP 
website for use 
of rope to 
model charge 
and pupils to 
model wire. 

 

 

Pupils will 
construct 
circuits 
according to 
circuit 
diagrams and 
make 
appropriate 
measurements. 

 
Demonstration 
of alternating 
current using 
analogue 
voltmeter and 
signal 
generator. 
Pupils can see 
clearly how 
current moving 
backwards and 
forwards in a 
circuit can still 
transfer 
energy.  
 
 

take into 
account? 
 
 
 
 
 
How can the idea 
of semi-
conductors 
explain how LDRs 
and thermistors 
work? 
 
 
 
 
Applications of 
superconductors: 
What makes 
them different 
from ordinary 
conductors? 
What can they 
be used for? 
 
 
Practical: Model 
transformers and 
power-line 
system.  



WEEK 
6 

  
State that the poten�al 
difference across each 
component in a parallel 
circuit is the same. 

Describe how the currents 
in different parts of a 
parallel circuit change and 
give the reasons for this 
change. 

Describe the effect on the 
resistance of adding 
resistors in parallel. 

State that adding resistors 
in parallel will make the 
total resistance less than 
the lowest value resistor. 

Describe the differences 
between series and parallel 
circuits in terms of current 
and poten�al difference. 

Students are not required 
to calculate the total 
resistance of resistors 
placed in parallel. 

Why does adding 
resistors in parallel 
reduce the resistance of 
the circuit compared to 
adding resistors in 
series? 

How does the current vary 
in each loop of a parallel 
circuit? 

 

 

What causes resistance? 

(poten�al 
difference, 
current and 
resistance). 

 

How does the metal 
used in a wire affect 
its resistance? 

Why do expensive 
scart leads have gold 
pla�ng on them? 

What factors affect 
the resistance in a 
given length of wire? 

 

circuits – comparing 
the brightness of 
lamps in each 
situations. 
 
Apply V=IR and R = R1 
+ R2. 
 
Draw and IV graph for 
a fixed resistor. 
 
Describe the 
behaviour of a 
thermistor and LDR in 
terms of chanrges to 
their resistance. 
 
Recall that domestic 
supply in the UK 230V 
and 50Hz. 
 
Explain why a live 
wire may be 
dangerous. 
 
Describe how step-up 
and step-down 
transformers change 
the potential 
difference in the 
National Grid. 
 
Recall and use the 
equation P=It 
 
Recall and use the 
equation P=IV 
Some: 
Recall Kirchoff’s first 
law. 
 
Explain the effect of 
adding more resistors 
in parallel to a 
circuit. 



Research what resistance is 
and why some materials 
have no resistance 
(superconductors).  

Explain why adding 
resistors in series to a 
circuit increases the 
resistance of that circuit in 
terms of number of 
collisions. 

Explain why adding 
resistors in parallel 
decreases the resistance of 
a circuit in terms of 
increased number of 
pathways. 

 

 
Analyse and interpret 
I-V graphs for fixed 
resistors. 
 
Describe the 
applications of 
diodes, thermistors 
and LDRS. 
 
Use I-V characteristics 
to determine whether 
a component is Ohmic 
or non-Ohmic. 
 
 
Explain the difference 
between AC and DC. 
 
Explain the dangers of 
proving any 
connection between 
live, earh and our 
bodies. 
 
Explain why electrical 
power is transmitted 
at high voltages in the 
National grid.  
 
Apply E=QV and P=I^2 
R 

WEEK 
7 

  
  Describe the flow of 

electrons in a d.c. circuit as 
being in one direc�on only. 

State some common 
sources of a direct current 
including cells, bateries 
and solar cells. 

Describe the flow of 
electrons in an a.c. circuit as 
moving backwards and 
forwards. 

Describe mains electricity in 
the home in terms of 
poten�al difference, 
frequency and type of 
current. 

 

 

 



Describe the construc�on 
of a three core electric 
cable.   

State the name, the colour 
of the wire and the func�on 
of each wire in a three-core 
cable. 

Match the name, colour 
and func�on of each wire. 

Describe the poten�al 
difference in the live wire 
with respect to earth. 

Describe how the earth 
wire acts as a safety wire 
and only carries a current if 
there is a fault. State that 
the resistance of the earth 
wire is low and that it will 
allow a large current to flow 
through it. Why are fuses in 
plugs? 

What do the numbers on a 
fuse mean? 

Why are circuit breakers 
used if there is already a 
fuse in a plug? 

Why do some electrical 
cables only have two wires, 
and which wires are in 
them? 

Find out why plugs in 
Europe only have two pins 
compared to the three pin 
plugs in the UK. 

Find out why the top pin on 
some plugs, eg some 



mobile phone chargers, is 
made out of plas�c. 

How do the fuse and earth 
wire work together to 
prevent electrocution? 

`   
Describe why an electric 
current will flow through 
our bodies to ground if we 
touch a live wire in terms of 
a poten�al difference 
between the live wire and 
the ground. 

Explain why we are s�ll at 
danger from an electric 
shock from a live wire even 
if there is an incomplete 
circuit due to a switch being 
open. 

What happens when a 
person gets an electric 
shock? 

How would a person 
standing under a tree in a 
lightning storm be at risk of 
electrocu�on when wood is 
an insulator? 

Research how electric 
shocks happen. 
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