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Upper Key Stage 2 
Physical Processes B
Light & Sound / Electricity
Introduction
This book of Science activities aims to help the busy
teacher deliver high quality science lessons with as
much manageable practical classroom work as
possible.

This book covers all of the National Curriculum
Science work on ‘Physical Processes – Light &
Sound + Electricity’ at a level suitable for UPPER
KS2. Other books in this series cover the same work
at a level suitable for Lower KS2 and KS1. Used
together, these books can provide differentiated work
for children of different age groups and abilities or a
spiral curriculum visiting each concept at least three
times in a pupil’s primary school career.

All the activities are cross-referenced to the QCA
Science Curriculum.

Each lesson follows a similar format with the
following elements:
1.A simple information sheet with questions that

explore the main concept to be studied during the
lesson.

2.An investigation which on the whole can be carried
out by small groups of children working
independently.

3.A ‘SAT’style homework sheet which reinforces the
concept discussed and the knowledge gained from
the investigation carried out.

4.Detailed teacher notes which list the Learning
Objectives, the main points to be talked about, the
equipment needed for the investigation, how the
investigation should be carried out and the
conclusion that can be made from it.

The book also contains simple assessment activities
that can be used to help indicate the National
Curriculum Level each child is working at and whole
class record sheets for keeping track of the results.
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P.29 Lesson 8
How We Hear Sounds
Contains elements of QCA Science Unit 5F
Learning Objectives: 
To understand that sound is passed to the ear by sound
waves travelling through the air.
Talk about:
All sounds create vibrations.
There are many different ways of making vibrations.
People make sounds by creating vibrations in their throat.
Vibrations spread out in all directions.
Vibrations enter the ear and messages are sent to the brain.
Investigation: Who has the best hearing in your Science
group?
Equipment: a pin and a metre rule or tape.
Method: Find a quiet place to work. Drop a pin from a fixed
height and have a partner listen for the sound. Repeat with
the partner getting further away each time. Measure the
distance from pin to partner when they cannot hear the pin
drop. Repeat the process with other members of the group.
Conclusion: Pupil _________ in our group had the best
hearing.

Electricity

P.35 Lesson 1
Two types of Electricity
Contains elements of QCA Science Unit 4F
Learning Objectives: 
To understand the difference between mains electricity and
low voltage current found in most batteries.
Talk about:
Devices powered by electricity found in the home.
Sockets in the wall use mains electricity which is very
dangerous and must never be played with.
Electrons flow when a circuit is made.
Battery powered devices such as torches are generally safe
to play with (with the exception of rechargeable batteries.)
Battery electricity is called Direct Current, ‘DC’.
Mains electricity is called Alternating Current, ‘AC’.
Investigation: What is the difference between a series and a
parallel circuit?
Equipment: A battery (a 4.5v bicycle battery with flat blades
for easy attachment of crocodile clips is recommended) 2
torchlight bulbs with holders and four wires with crocodile
clips at each end.
Method: Test the bulbs with the battery to see if they work.
Screw the bulbs into the holders. Make up the circuit labelled
as ‘series’ and look at the brightness of the bulb. Using the
same components, next make up the circuit labelled as
‘parallel’ and look at the brightness of the bulb. (The same
battery and bulbs are used, only the layout of the wires
varies.) 
Conclusion: The bulbs in a parallel circuit are brighter than
bulbs in a series circuit.

P. 38 Lesson 2
Switches
Contains elements of QCA Science Unit 4F
Learning Objectives:
To understand that a switch works by creating a gap in an
electrical circuit.
Talk about: 
How to make a simple circuit, which lights a bulb.
What happens when a wire is disconnected from the circuit.
That a switch is a device which creates a small gap in a
circuit. (N.B. A very simple switch can be made using a small

rectangle of card, two brass paper fasteners and a paperclip
– see illustration.)
That switches have many different uses.
That switches come in different shapes and sizes.
Investigation: Can you use push-on / push-off switches in a
competition.
Equipment: Battery, bulb and holder, three push-on / push-
off switches and wires. 
Method: Make a simple circuit using one switch, the battery
and the bulb and holder. The bulb is lit with one push of the
switch. Add another switch to the circuit. This time both
switches need to be on to make the bulb light. Add a third
switch to the circuit. This makes the task even harder as it is
not clear which switch is on and which is off. Devise a
competition in which switches are randomly mixed up
(between on and off) and see who can light the bulb most
quickly.
Conclusion: Push-on / push-off switches can be used in a
logic based competition.

P.41 Lesson 3
Conductors and Insulators
Contains elements of QCA Science Unit 4F
Learning Objectives:
To understand the difference between conductors and
insulators.
Talk about: 
What powers a classroom CD player?
How you can touch the flex and still be safe.
The fact that some materials will allow electricity to pass
through them and some will not. 
That these materials are given the names ‘conductors’ and
‘insulators’.
Some materials called resistors only partly conduct electricity.
Investigation: ‘Can different grades of pencil be used to vary
the brightness of a bulb?’
Equipment: Different grades of pencil (e.g. 2B, HB etc) split
from end to end exposing the graphite centre. Battery, bulb
with holder, three wires with crocodile clips.
Method: Check that the bulb lights when put in a circuit with
the three wires. Separate two crocodile clips and connect
them to each end of the graphite of one pencil and note the
brightness of the bulb. Measure the distance between the
clips. Repeat the process with different pencils making sure
the distance between the clips is always the same.
Conclusion: Different grades of pencil can affect the
brightness of a bulb.

P.44 Lesson 4
Batteries
Contains elements of QCA Science Unit 4F & 6G
Learning Objectives: 
To know that batteries come in different shapes and sizes
and are used for different functions.
Talk about: What different batteries are used for.
Why batteries come in different shapes and sizes
The power of a battery is measured in volts, shortened to v. 
How more powerful batteries are often made up of more than
one cell. 
How electricity flows from one electrode to another.
Investigation: How do different batteries affect motors and
buzzers?
Equipment: Two 1.5 v batteries, two 4.5v batteries, a buzzer
and an electric motor, several wires with crocodile clips.
Method: Connect one 1.5v battery to the buzzer and note
what happens. (N.B. Buzzers must be connected to the
correct terminals to work.) Next connect two 1.5 v batteries in
series (to create 3v) and test the buzzer noting the result.
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Upper Key Stage 2
Electricity
Information 3

Conductors and Insulators

Electric current flows through some things but not others. A simple circuit like the one shown
below can be used to test which objects allow electricity to flow through. If electricity flows
through an object the bulb will light up. Objects that current flows through are called
conductors. These are usually made of metal.

If electricity does not flow through your object the bulb will not light up. Materials that will
not allow electric current to flow through are called insulators. Mains cables have metal wires
inside to conduct the electricity. They are covered with plastic to protect or insulate us from
the powerful household electricity.

When you test materials for their ability to conduct electricity it is important to remember
that many metal objects are coated with another material such as plastic or paint. Only
materials with free electrons, such as metals, are capable of conducting electricity. Non-metal
materials that are conductors include the graphite found inside a wooden pencil. These
materials conduct electricity very poorly and are sometimes called resistors.

1. Does electricity flow through all materials?
2. What is a conductor?
3. What is an insulator?
4. Why are mains electric cables covered in plastic?
5. What type of materials conduct electricity?
6. What is a resistor?.
7. Draw a simple circuit to test if a material can conduct electricity.

Task
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Name:

Date:

Investigation PlanWhat do you think  will happen next?

Labelled Diagram: 

Method:

I predict these changes will take place
in my investigation:

Can different grades of pencil be used to vary the brightness of a bulb?

To make my test fair, I will keep these
variables the same:

I will change: I will measure/observe these variables:

Results:  

Record of Investigation Carried Out

You will be provided with the following: several
pencils, a battery, a bulb plus holder and three
wires with crocodile clips.

Upper Key Stage 2
Electricity
Investigation 3

Can different grades of pencil be used to vary the
brightness of a bulb?
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Name:

Date:

Conductors and Insulators

Upper Key Stage 2
Electricity
Homework 3

John uses this circuit to see which materials conduct electricity.

He tests the following objects: metal scissors; a rubber; some aluminium foil; a wooden
spoon; plastic ruler; steel knife.

1. Which three conduct electricity? ______________  ______________  _____________

2. Which three do not conduct electricity? _____________ ____________ ____________

3. What is the name given to materials, which will not conduct electricity? _______________

4. Look at this test circuit. Why is the bulb not lit up? 

These objects were tested to see if electricity would flow through them:

The results were recorded in this table:

Object A is the steel fork.

5. What is object B?

6. What is object C?

Steel Fork
Cork

Steel Nail

Object A B C

Bulb Lights Yes Yes No
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