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• This block is set in the context of the CUSP Science unit ‘Electricity’.
• The outline and structure of the block is as follows: 

Lesson 1 Lesson 2 Lesson 3

Revisit switches 
and circuits and 
the associated 

vocabulary

Explore different 
types of switches 
and how they are 

used

Create a simple 
game involving 
an interruption 

in a circuit

In this block, pupils will learn how
different types of switches work within
electrical circuits and how these can be
used to perform a function in a product.Samuel Bagno

Inventor of the motion sensor, 1950

At the end of this block, pupils will …

Know: Be able to:

A switch is an 
interruption in a 

circuit

Switches are 
widely used in a 

range of products

Incorporate 
different types of 

switches into 
circuits to perform 

a function

Year 4 Design and Technology:
Electrical Systems ‒ Block E
How useful are switches? 

CUSP Design & Technology
Long term sequence

Block A Block B Block C Block D Block E Block F

Year 1 Mechanisms Structures Food and Nutrition Understanding Materials Textiles Food and Nutrition

Year 2 Textiles Food and Nutrition Mechanisms Understanding Materials Food and Nutrition Structures

Year 3 Textiles Food and Nutrition Mechanisms Food and Nutrition Systems Structures

Year 4 Food and Nutrition Mechanisms Textiles Structures Electrical Systems Food and Nutrition

Year 5 Food and Nutrition Systems Textiles Mechanisms Structures Food and Nutrition

Year 6 Food and Nutrition Mechanisms Food and Nutrition Structures Electrical Systems Textiles
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Working as a Designer

Design Make Evaluate Apply

The art or process of 
deciding how 

something will look or 
work. 

Create something by 
combining materials or 
putting parts together.

Form an opinion of the 
value or quality of 

something after careful 
thought.

Use something or make 
something work in a 
particular situation.

Pupils will be able to:

• name sources of electrical energy: 
batteries, mains power, 
rechargeable batteries

Point of reference:
Y4 Electrical Systems – Block E

• identify common appliances 
that use electricity

• name the basic components 
of an electrical circuit: bulb, 
battery, motor, buzzer

Design or Technology History:

Samuel Bagno (1906 – 1967)
The first motion sensor that acted as a burglar alarm was invented in the 1950s by Samuel Bagno. Using
technology that was developed during World War II and his military knowledge of radar, Bagno developed
a device that used ultrasonic waves and the Doppler effect – the difference in the frequency of waves of a
moving object – to detect motion in a room.

Links to Literature:

The Big Book of Science Ideas by Freya Hardy
The History of Toys by Helen Cox Cannons

Materials:

Electrical components, e.g. battery packs, wires, motors, bulbs, buzzers, range of switch types
Tin foil and wire coat hangers or other conductive wire
Cardboard (recycled, where possible) and drawing pins
Range of products that use switches

Prior Learning

Health and Safety:

This block requires pupils to use batteries, bulbs, motors and other electrical components. Teachers 
should ensure that they follow their own school’s risk assessments and policies for using the necessary 
materials and equipment. Pupils should be taught about how to use equipment and materials safely and 
responsibly as part of these lessons. 



Supporting Images 1: Y4 Electrical Systems – Block E, Lesson 1



Supporting Images 2: Y4 Electrical Systems – Block E, Lesson 1
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Core Knowledge Explanation

switch
A switch is a device for making or breaking the connection in an 
electrical circuit.

circuit
An electrical circuit is a complete path of wires and equipment 
along which an electric current flows.

component
A component is one of the parts of an electrical circuit such as a 
bulb, battery or switch.

current
A current is the movement of water, air or electricity in 
a particular direction.

Technical Vocabulary Definition 

interruption
an occasion when someone or something stops something 
from happening for a short period

unbroken continuous with no pauses

conductor a material that allows electricity to pass through it

multi-purpose having many different uses

Point of explanation:
Y4 Electrical Systems – Block E 

Link to Video: https://vimeo.com/685860508/a5ca92403d

• Explanation and demonstration of taught content
• Lesson by lesson guidance
• Exemplification of techniques and outcomes

https://vimeo.com/685860508/a5ca92403d
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Point of delivery:
Y4 Electrical Systems – Block E 

Revisiting 
prior learning

Taught content Point of practice Point of
reflection

1. Mains power, 
batteries and 
rechargeable batteries 
are sources of electrical 
energy

Batteries, bulbs, 
motors, switches and 
buzzers are components 
of electrical circuits

A continuous flow of 
electrical energy is 
needed to enable an 
appliance to work

A switch opens and 
closes a circuit 

Materials such as 
aluminium and copper 
are good conductors of 
electricity

Teach pupils that a 
switch is a control 
mechanism used to 
interrupt the flow of 
electricity in a circuit

Explain that switches 
are useful because they 
allow us to turn 
appliances on and off

Give examples of 
switches that have 
more than one function

Teach pupils that some 
switches can vary the 
speed, volume or 
degree of light provided 
by appliances

Build simple circuits to 
include a switch

Introduce the key question for this unit: How useful are 
switches? Through questioning, ascertain pupils’ knowledge 
of electricity and circuits. Pupils should be able to identify 
some appliances that are powered by electricity, construct 
simple circuits and name their components, and recognise
some materials that are good conductors and insulators of 
electricity. Pupils should also be able to explain that a lamp 
will light only if it is connected to a complete, unbroken 
circuit. Refer to the Knowledge Note to reinforce the key 
vocabulary that pupils will need to use in this unit.

Show pupils a range of switches (rotary, trigger, press button, 
hidden, lever, safety etc.) and remind pupils that a switch is a 
control mechanism that interrupts the flow of electricity 
(current) in a circuit. 

Discuss the usefulness of switches in relation to some 
common appliances such as torches, radios and mains lights. 
Pose the question to pupils: why are switches necessary?

Explain that some switches have more than one function and 
give some examples (dimmer switches, volume control dials 
etc.).

Provide pupils with components to build their own simple 
circuit with a switch in it. Prompt pupils to draw their circuit 
and annotate the diagram with a definition of a switch and an 
explanation of how a switch works.

Encourage pupils to make a record of what they have learnt 
about different types of switches and how they work.

Can identify different 
types of switches

Can give examples of 
appliances that have 
switches

Can explain how a 
switch works

Can explain why 
switches are necessary 

Can build a simple 
circuit with a switch

Can make an accurate 
record of key concepts, 
using sentences and 
diagrams

Questions for assessment

What is a circuit? How many appliances can you think of that have switches?

What is a current? How many types of switches can you identify?

What is a switch and what is its function?

Why is it necessary to interrupt the flow of electricity to appliances?
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Point of delivery:
Y4 Electrical Systems – Block E

Revisiting 
prior learning

Taught content Point of practice Point of
reflection

2. A switch is a control 
mechanism used to 
interrupt the flow of 
electricity in a circuit

Switches are useful 
because they allow us 
to turn appliances on 
and off

Some switches have 
more than one function

Some switches can vary 
the speed, volume or 
degree of light provided 
by appliances 

Build simple circuits to 
include a switch

Explore appliances that 
have different kinds of 
switches and how they 
work

Draw a simple circuit 
diagram for an electrical 
appliance

Explain the different 
purposes of switches: 
efficiency, safety and 
functionality

Explore appliances that 
have more than one 
switch and investigate 
their purposes, such as 
to vary volume, light 
and heat

Recap what pupils have learnt about switches and their 
functions. Provide a range of products or images of products 
that have different switches for pupils to explore.

Show and discuss the following:
• electrical drill – contains a trigger switch where the speed 

of the drill can be adjusted according to the degree of 
pressure applied to the trigger

• food processor – contains a rotary switch which varies the 
speed of the motor inside the appliance

• torch – contains a simple push button switch that turns 
the light on and off

• toys – some soft toys contain hidden switches
• industrial machinery – some machines have separate on 

and off buttons which light up and have protective covers 
to reduce the risk of the machine being turned on or off 
by mistake

• motion sensor light – some security lights have sensors 
rather than physical switches that trigger the light to turn 
on

Explain that some switches are used for efficiency (a torch has 
a switch because it is not efficient to have a torch always lit), 
some for safety (a kettle has a switch that automatically turns 
the kettle off when the water reaches boiling point because it 
would be unsafe for the kettle to be constantly heating up) 
and some for functionality (a hairdryer has switches to turn 
the appliance on and off but also to adjust its heat and 
speed).

Instruct pupils to create a table of products, the type of switch 
they have and the purpose of the switch. Pupils could work in 
pairs or groups to complete this.

Model how to draw the circuit that matches a given product, 
such as a torch, and annotate it to show the switch and its 
purpose.

Pupils then select and explore a product that has more than 
one switch (e.g. a power switch and a volume switch). Prompt 
pupils to draw an annotated diagram of the product and write 
a short explanation of how the switches work and what they 
do.

Pupils then complete Vocabulary Task 2.

Can explain the purpose 
and function of a range 
of switches

Can identify why certain 
types of switches are 
used in specific 
appliances

Can identify appliances 
that use switches for 
efficiency, those that 
have switches for safety 
reasons, and those that 
have switches to 
perform functions other 
than purely turning an 
appliance on or off

Can draw a simple 
circuit for an appliance 
such as a torch

Can explain, using 
annotated drawings, the 
function of different 
switches on a particular 
appliance

Questions for assessment 

What is the difference between a trigger and rotary switch? Why does a toaster / television / stereo have more than one switch?

Why might a motion sensor be used for an outside light? What would happen if appliances did not have switches?

What type of appliance is likely to have more than one switch? How many appliances can you think of that have more than one 
switch?
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Point of delivery:
Y4 Electrical Systems – Block E 

Revisiting 
prior learning

Taught content Point of practice Point of
reflection

3. Appliances have 
different types of 
switches, depending on 
their purpose and 
function

Different switches are 
used for efficiency, 
safety and functionality

Some appliances have 
more than one switch to 
enable the electrical 
flow to be interrupted 
and varied

Explore types of 
switches in a range of 
toys and games

Explore how some 
games incorporate an 
interruption to an 
electrical current, which 
effectively acts as a 
switch

Model how to make 
simple games that 
incorporate an 
interruption to an 
electrical current

Demonstrate how 
insulating materials can 
be used to break the 
flow of an electrical 
current

Remind pupils of the key question for this unit: How useful 
are switches?

Prompt pupils to recall and explain what they have learnt 
about switches and their functions.

Give pupils a range of toys to explore and ask them to sort 
them according to whether they use electricity. Instruct them 
to sort the toys again, according to whether they contain 
switches. Challenge pupils to identify the types of switches 
the toys have.

Show pupils how to make a simple electrical game by creating 
a wire shape connected into a circuit with a buzzer. (Refer to 
teacher video for guidance). Explain that, essentially, the 
game acts as a switch because when the loop touches the 
wire shape, the circuit is completed and the buzzer sounds. 
When the loop is not touching the wire shape, the circuit is 
broken, and the buzzer cannot sound.

Model creating the Piranha Lake game (refer to teacher video 
for instructions). Challenge pupils to explain how the game 
works. 

Give pupils time to create and play their own game based on 
the one modelled. Explain how the interruption in the circuit 
acts as a switch.

Prompt pupils to make annotated drawings of the game they 
have created, ensuring they label the key components and 
explain how the game works.

Pupils evaluate their games, using questions in Vocabulary 
Task 2 as their guide.

Can identify which toys 
and games use 
electricity and which do 
not

Can identify different 
ways in which an 
electrical current is 
broken in different 
games and toys

Can explain how a 
simple electrical game 
works

Can explain how 
insulating material is 
used to break a circuit in 
a game

Can create their own 
game based on the 
model provided

Can make annotated 
drawings of their game, 
and explain how their 
game works and how it 
acts as a switch

Questions for assessment 

What would happen if you made the game from wire coated in 
plastic?

How does your game interrupt the flow of electricity?

Why is aluminium foil used for the lake in the Piranha Lake game? How could you incorporate a light into your game?

How are insulating materials used in the game to break the circuit?

How does the wire game act as a switch?

What would happen if fabric was used for the lake?



Intellectual content and design copyright © 2021 Unity Schools Partnership (Curriculum structure and principles © Greenfields Education Ltd)    

Image(s) used under license from Shutterstock.com



Intellectual content and design copyright © 2021 Unity Schools Partnership (Curriculum structure and principles © Greenfields Education Ltd)    

Image(s) used under license from Shutterstock.com

❑

❑

❑



Intellectual content and design copyright © 2021 Unity Schools Partnership (Curriculum structure and principles © Greenfields Education Ltd)    

Image(s) used under license from Shutterstock.com



In
te

lle
ct

u
al

 c
o

n
te

n
t 

an
d

 d
es

ig
n

 c
o

p
yr

ig
h

t 
©

 2
0

2
1

 U
n

it
y 

Sc
h

o
o

ls
 P

ar
tn

er
sh

ip
 (

C
u

rr
ic

u
lu

m
 s

tr
u

ct
u

re
 a

n
d

 p
ri

n
ci

p
le

s 
©

 G
re

en
fi

el
d

s
Ed

u
ca

ti
o

n
 L

td
) 

   

Im
ag

e(
s)

 u
se

d
 u

n
d

er
 li

ce
n

se
 f

ro
m

 S
h

u
tt

er
st

o
ck

.c
o

m

Ex
e

m
p

lif
ic

at
io

n
: 

Y
4

 E
le

ct
ri

ca
l S

ys
te

m
s 

–
B

lo
ck

 E
H

o
w

 u
se

fu
l a

re
 s

w
it

ch
e

s?

A
sc

er
ta

in
 p

u
p

ils
’ k

n
o

w
le

d
ge

 
o

f 
el

ec
tr

ic
it

y 
an

d
 c

ir
cu

it
s

P
ro

vi
d

e 
p

u
p

ils
 w

it
h

 c
o

m
p

o
n

en
ts

 
to

 b
u

ild
 t

h
ei

r 
o

w
n

 s
im

p
le

 c
ir

cu
it

 
w

it
h

 a
 s

w
it

ch
 in

 it

P
ro

m
p

t 
p

u
p

ils
 t

o
 d

ra
w

 t
h

ei
r 

ci
rc

u
it

 
an

d
 a

n
n

o
ta

te
 t

h
e 

d
ia

gr
am

 w
it

h
 a

 
d

ef
in

it
io

n
 o

f 
a 

sw
it

ch
 a

n
d

 a
n

 
ex

p
la

n
at

io
n

 o
f 

h
o

w
 a

 s
w

it
ch

 w
o

rk
s

C
h

al
le

n
ge

 p
u

p
ils

 t
o

 id
en

ti
fy

 
ap

p
lia

n
ce

s 
th

at
 a

re
 p

o
w

er
ed

 b
y 

el
e

ct
ri

ci
ty

 a
n

d
 c

o
n

tr
o

lle
d

 b
y 

sw
it

ch
es

P
ro

m
p

t 
p

u
p

ils
 t

o
 id

en
ti

fy
 

ke
y 

co
m

p
o

n
en

ts
 s

u
ch

 a
s 

b
u

lb
s,

 b
u

zz
er

s 
an

d
 s

w
it

ch
es

Ex
p

lo
re

 a
 r

an
ge

 o
f 

sw
it

ch
es

 
an

d
 c

h
al

le
n

ge
 p

u
p

ils
 t

o
 

ex
p

la
in

 t
h

ei
r 

fu
n

ct
io

n
s

P
o

se
 q

u
es

ti
o

n
s 

to
 p

u
p

ils
:

W
h

y 
d

o
 a

p
p

lia
n

ce
s 

n
ee

d
 t

o
 h

av
e 

sw
it

ch
es

?

W
h

at
 is

 t
h

e 
d

if
fe

re
n

ce
 b

et
w

ee
n

 a
 

tr
ig

ge
r 

an
d

 a
 p

u
sh

 b
u

tt
o

n
 s

w
it

ch
?

A
re

 s
w

it
ch

es
 o

n
ly

 n
ec

es
sa

ry
 f

o
r 

sa
fe

ty
 p

u
rp

o
se

s?



In
te

lle
ct

u
al

 c
o

n
te

n
t 

an
d

 d
es

ig
n

 c
o

p
yr

ig
h

t 
©

 2
0

2
1

 U
n

it
y 

Sc
h

o
o

ls
 P

ar
tn

er
sh

ip
 (

C
u

rr
ic

u
lu

m
 s

tr
u

ct
u

re
 a

n
d

 p
ri

n
ci

p
le

s 
©

 G
re

en
fi

el
d

s
Ed

u
ca

ti
o

n
 L

td
) 

   

Im
ag

e(
s)

 u
se

d
 u

n
d

er
 li

ce
n

se
 f

ro
m

 S
h

u
tt

er
st

o
ck

.c
o

m

Ex
e

m
p

lif
ic

at
io

n
: 

Y
4

 E
le

ct
ri

ca
l S

ys
te

m
s 

–
B

lo
ck

 E
H

o
w

 u
se

fu
l a

re
 s

w
it

ch
e

s?

In
st

ru
ct

 p
u

p
ils

 t
o

 c
re

at
e 

a 
ta

b
le

 
o

f 
p

ro
d

u
ct

s,
 t

h
e

 t
yp

e
 o

f 
sw

it
ch

 
th

e
y 

h
av

e
 a

n
d

 t
h

e
 f

u
n

ct
io

n
 o

r 
fu

n
ct

io
n

s 
o

f 
th

e
 s

w
it

ch

P
ro

m
p

t 
p

u
p

ils
 t

o
 d

ra
w

 a
n

 a
n

n
o

ta
te

d
 

d
ia

gr
am

 o
f 

th
e

 p
ro

d
u

ct
 a

n
d

 w
ri

te
 a

 
sh

o
rt

 e
xp

la
n

at
io

n
 o

f 
h

o
w

 t
h

e
 

sw
it

ch
e

s 
w

o
rk

 a
n

d
 w

h
at

 t
h

e
y 

d
o

P
u

p
ils

 s
el

ec
t 

an
d

 e
xp

lo
re

 a
 

p
ro

d
u

ct
 t

h
at

 h
as

 m
o

re
 t

h
an

 
o

n
e 

sw
it

ch
 (

e.
g.

 a
 p

o
w

er
 

sw
it

ch
 a

n
d

 a
 v

o
lu

m
e 

sw
it

ch
)



In
te

lle
ct

u
al

 c
o

n
te

n
t 

an
d

 d
es

ig
n

 c
o

p
yr

ig
h

t 
©

 2
0

2
1

 U
n

it
y 

Sc
h

o
o

ls
 P

ar
tn

er
sh

ip
 (

C
u

rr
ic

u
lu

m
 s

tr
u

ct
u

re
 a

n
d

 p
ri

n
ci

p
le

s 
©

 G
re

en
fi

el
d

s
Ed

u
ca

ti
o

n
 L

td
) 

   

Im
ag

e(
s)

 u
se

d
 u

n
d

er
 li

ce
n

se
 f

ro
m

 S
h

u
tt

er
st

o
ck

.c
o

m

Ex
e

m
p

lif
ic

at
io

n
: 

Y
4

 E
le

ct
ri

ca
l S

ys
te

m
s 

–
B

lo
ck

 E
H

o
w

 u
se

fu
l a

re
 s

w
it

ch
e

s?

P
ro

vi
d

e
 a

 s
el

ec
ti

o
n

 o
f 

ga
m

es
 a

n
d

 
to

ys
 a

n
d

 c
h

al
le

n
ge

 p
u

p
ils

 t
o

 
id

en
ti

fy
 t

h
o

se
 t

h
at

 a
re

 p
o

w
er

ed
 b

y 
el

e
ct

ri
ci

ty
 a

n
d

 t
h

o
se

 t
h

at
 a

re
 n

o
t

A
sk

 p
u

p
ils

 t
o

 id
en

ti
fy

 w
h

ic
h

 o
f 

th
e 

to
ys

 h
av

e 
sw

it
ch

es
 a

n
d

 e
xp

la
in

 t
h

e 
fu

n
ct

io
n

s 
th

e 
sw

it
ch

es
 p

er
fo

rm

Sh
o

w
 p

u
p

ils
 h

o
w

 t
o

 m
ak

e 
th

e 
P

ir
a

n
h

a
 L

a
ke

 g
am

e
 a

n
d

 
p

ro
m

p
t 

th
em

 t
o

 e
xp

la
in

 h
o

w
 it

 
w

o
rk

s

C
h

al
le

n
ge

 p
u

p
ils

 t
o

 m
ak

e 
th

ei
r 

o
w

n
 v

er
si

o
n

 o
f 

th
e 

ga
m

e
, r

ec
o

rd
 a

n
n

o
ta

te
d

 d
ra

w
in

gs
 o

f 
it

 a
n

d
 s

u
gg

es
t 

w
ay

s 
in

 w
h

ic
h

 t
h

ei
r 

ga
m

e
 c

o
u

ld
 b

e 
im

p
ro

ve
d

Po
se

 q
u

es
ti

o
n

s 
to

 p
u

p
ils

 s
u

ch
 a

s:

Is
 a

lu
m

in
u

m
 f

o
il 

th
e 

b
es

t 
m

at
er

ia
l t

o
 u

se
 f

o
r 

co
n

d
u

ct
iv

it
y?

H
o

w
 c

o
u

ld
 y

o
u

 m
ak

e 
a 

lig
h

t 
co

m
e 

o
n

 a
s 

w
el

l a
s 

a 
b

u
zz

er
 

so
u

n
d

 w
h

en
 t

h
e 

p
ir

an
h

a 
is

 c
au

gh
t?

H
o

w
 c

o
u

ld
 y

o
u

 im
p

ro
ve

 t
h

e 
el

e
ct

ri
ca

l i
n

su
la

ti
o

n
 o

f 
th

e 
fi

sh
?

Ex
p

lo
re

 h
o

w
 s

o
m

e 
ga

m
es

 
in

co
rp

o
ra

te
 a

n
 in

te
rr

u
p

ti
o

n
 

to
 a

n
 e

le
ct

ri
ca

l c
u

rr
e

n
t 

w
h

ic
h

 
ef

fe
ct

iv
el

y 
ac

ts
 a

s 
a 

sw
it

ch


