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GRADE 7: Physical processes 

Electrical circuits 

About this unit 
This unit is the fifth of five units on physical 
processes for Grade 7. 

The unit is designed to guide your planning and 
teaching of lessons on physical processes. It 
provides a link between the standards for 
science and your lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet your students’ needs. 
For extension or consolidation activities, look at 
the scheme of work for Grade 9 and Grade 5. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and ‘real 
life’ applications. 
 

Previous learning 
To meet the expectations of this unit, students should be familiar with the 
operation of simple electrical devices such as a torch. They should be able 
to connect cells to a bulb to complete the circuit such that the bulb lights. 
 

Expectations 
By the end of the unit, students construct simple series and parallel 
circuits from circuit diagrams and investigate the current flow in them. They 
understand why bulbs in parallel are brighter than the same bulbs in series 
and recognise the implications for household circuits. They know the 
purpose of safety devices such as fuses and circuit breakers and explain 
how they work. 

Students who progress further gain a qualitative understanding of the 
concept of electrical resistance. They know that cells and batteries store 
energy that can be released when the cell is used in a circuit. They know the 
purpose of the earth lead and can explain how it improves electrical safety. 

 

Resources 
The main resources needed for this unit are: 
• circuit boards and accessories sufficient for one board between two or 

three students 
• ammeters 
• 12 V battery, 5 A fuse wire and circuit breaker, leads 
• picture illustrating the main do’s and don’ts of mains electricity 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• circuit, series, parallel 
• cell, battery 
• bulb, resistor, rheostat, diode 
• fuse, circuit breaker 

UNIT 7P.5 
9 hours 
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Standards for the unit 

9 hours SUPPORTING STANDARDS CORE STANDARDS 
Grade 7 standards 

EXTENSION STANDARDS 

 7.20.1 Know that electricity requires a complete circuit to flow.  
7.20.2 Represent circuits by circuit diagrams and construct circuits given a circuit 

diagram. 

7.20.3 Know that reversing the polarity of the cell reverses the current in the 
circuit. 

 5.14.1 Construct simple circuits using bulbs, 
switches and cells, and know that a 
circuit must be complete and have a 
source of electrical power in order to 
work. 

7.20.3 Know that current flows around a circuit from the positive to the negative 
pole of the cell and that in a series circuit it is the same at all points in the 
circuit but it divides along the branches of a parallel circuit. 

9.21.1 Understand the concept of electrical 
potential difference between two 
points on a circuit and know that it is 
measured in volts using a voltmeter. 

7.20.4 Know why bulbs in parallel are brighter than the same bulbs in series and 
recognise the implications for household circuits. 

5.14.4 Know that increasing the number of 
cells in series in a circuit will make 
bulbs shine brighter but that 
increasing the number of bulbs in 
series in the circuit makes them 
shine less brightly 

7.20.5 Understand why adding cells in series will increase the current flowing in a 
circuit and that adding cells in parallel will not increase the current that 
flows but will allow the current to flow for a longer time before the cells run 
down. 

9.21.5 Know that electrical components have 
resistance that impedes the flow of 
electricity through them and that this is 
measured in ohms. 

 7.20.6 Know that batteries are cells connected in series.  

5 hours 

Electrical circuits
 

3 hours 

Series and 
parallel circuits 
 

1 hours 

Hazards of mains 
electricity 

 

 

7.20.7 Be aware of the hazards of mains electricity and explain the purpose of 
safety devices such as fuses and circuit breakers and how they work. 

9.22.6 Be familiar with household ring main 
circuits, with the common dangers of 
household electricity, and with the 
purpose and operation of safety 
devices such as fuses, circuit breakers 
and the earth wire. 

  7.4.6 Select and use electrical components appropriately and successfully solve 
problems in malfunctioning electrical circuits. 
 

 

Unit 7P.5 
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Activities 

Objectives Possible teaching activities Notes School resources 

Simple circuits 
For this activity, divide the class into small groups of two (preferably) or three students. Each 
group should have a circuit board with two cells, two bulbs and a switch. Do not introduce the 
session formally or set any discovery tasks. Allow them to manipulate the equipment for some 
time. Assist groups with any issue that may be giving problems. Note any groups that are 
accidentally short-circuiting any cells as this will greatly reduce cell life. 

After 15 to 20 minutes, call the class to attention and make a summary on the board of anything 
they have discovered. This should include, for example: 
• for a bulb to light a circuit must be complete; 
• cells must be connected the correct way round if more than one is used; 
• connecting two bulbs in series results in them being less bright than one bulb in the same 

circuit; 
• bulbs can be connected either way round in the circuit. 

 

The bulbs provided should be of sufficiently high 
rating to avoid the problem of burning out. All 
bulbs used in this unit should be identical. 

Enquiry skills 7.2.1, 7.4.6 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

5 hours 

Electrical circuits 
Know that electricity requires 
a complete circuit to flow. 

Represent circuits by circuit 
diagrams and construct 
circuits given a circuit 
diagram. 

Know that current flows 
around a circuit from the 
positive to the negative pole 
of the cell and that in a series 
circuit it is the same at all 
points in the circuit but it 
divides along the branches of 
a parallel circuit. 

Select and use electrical 
components appropriately 
and successfully solve 
problems in malfunctioning 
electrical circuits. 

 

Circuit diagrams 
Introduce the concept of a circuit diagram and give students a list of common symbols (which 
they should copy into their exercise books) and ask the groups to set up specific circuits that 
you write on the board or OHP (or worksheet) and to comment on the brightness of the bulb. 
Some groups will have difficulty in setting up a circuit from a diagram. Help by asking them to 
draw the circuit ‘life-size’ on the bench (or on the circuit board) in chalk, place the components 
on their drawing and join them up with wires. Limit the maximum number of components to two 
cells and two bulbs at this stage. 

Explain to the whole class that the electrical current flows from one pole of the cell around to the 
other. Explain to them the positive and negative convention and show them which is the positive 
pole on a simple cell. Show which pole is the positive on the circuit diagram and show the 
current direction with an arrow. 

Set up a mixture of circuits with the bulbs connected in series and in parallel. 

Ask students to predict what will happen when each circuit is switched on and then to test their 
predictions. At least one of the diagrams should be of a circuit that will not work; it could be an 
incomplete circuit or a circuit with two cells of opposing polarity. 

 
Enquiry skill 7.1.1 

 

Unit 7P.5 
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Objectives Possible teaching activities Notes School resources 

Measuring current 
Show the class how an ammeter is used to measure current. Also show them the symbol for 
the ammeter. Give each group an ammeter and set the groups a number of tasks by giving 
them some simple circuits to set up in which they must measure the current at several different 
points. They should realise that the ammeter tells them current direction as well as magnitude. 
Ask them to record the results by writing values for current measured next to the ammeter 
symbol in the circuit. Limit the exercises to series circuits, but the number of bulbs can be 
increased to three. 

Ensure that the class understands the relationship between current and number of bulbs in 
series. Ensure that they also realise that, in a series circuit, the current is the same at all places 
in the circuit. 

Do not, at this stage, use parallel circuits and avoid using the names series and parallel. 

 

Enquiry skills 7.4.2, 7.4.5 

 

Predicting current 
Set a simple pencil-and-paper consolidation exercise that requires students to predict the 
current through different series circuits. 

  

 

 

More components 
Give each group examples of additional components (e.g. rheostats, resistors, buzzers, 
diodes). Ask them to find out what these components do by connecting them in a circuit with a 
bulb. Ask them to draw circuits of everything that they set up. Show the symbols for the 
components used. 

Ask the groups what they have found out and summarise this in a table. The diode at this stage 
could be defined as ‘an electrical one-way-street’, as the concept of resistance is not yet clearly 
defined. 

More advanced students can discuss the idea of resistance to the flow of current by some 
components. This will be studied again quantitatively in Grade 9. 

Introduce different kinds of switch (e.g. bell-push switch, two-way switch). Challenge students to 
use the two-way switch to simultaneously switch on and off two arms of a parallel circuit. 

As a consolidation exercise, draw a number of circuits incorporating a variety of components 
and ask students to predict what happens when the circuit is connected up. If time allows, they 
can test their predictions. 
 

 

Diodes can easily be damaged; limit the number 
of cells to be used to one and ensure that the 
diode is always connected in series with a bulb. 
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Objectives Possible teaching activities Notes School resources 

Simple series and parallel circuits 
Introduce the idea of bulbs connected both in series and in parallel. Give examples in the form 
of circuit diagrams and ask groups to measure the current at places indicated. Ask them to draw 
all their circuits in their book and to write the current next to each ammeter symbol. 

Draw simple conclusions from the class by discussion. These should focus on the brightness of 
the bulbs compared with the bulb in a circuit with one bulb and one cell and on the current 
flowing through the bulbs. The effects on bulb brightness of increasing the number of cells in 
series and on connecting the bulbs in series and in parallel should emerge, and appropriate 
conclusions should be made about the size of the current in different arms of a circuit. 

Make sure students are clear about two important points: 
• the current passing through a series circuit is determined by the number of bulbs in it; the 

more bulbs it has to go through the smaller it is; 
• the current divides in a parallel circuit and the current passing along each arm of the circuit 

will depend on how many bulbs in series there are in that arm of the circuit. 

Set another simple pencil-and-paper consolidation exercise that requires students to predict the 
current through different series circuits and different arms of parallel circuits. 

  3 hours 

Series and parallel circuits 
Know that current flows 
around a circuit from the 
positive to the negative pole 
of the cell and that in a series 
circuit it is the same at all 
points in the circuit but it 
divides along the branches of 
a parallel circuit 

Know why bulbs in parallel 
are brighter than the same 
bulbs in series and recognise 
the implications for household 
circuits. 

Understand why adding cells 
in series will increase the 
current flowing in a circuit and 
that adding cells in parallel 
will not increase the current 
that flows but will allow the 
current to flow for a longer 
time before the cells run 
down. 

Know that batteries are cells 
connected in series. 

 

Cells and batteries 
As a demonstration, take apart a 1.5 V cell and also a battery, such as a 9 V battery, to show 
that a battery contains several cells in series. From now on, reserve the word cell for a single 
cell and battery for a battery of cells in series. Show students a car battery as an example of six 
cells in series. 

Discuss the difference between the ‘use once’ cell and rechargeable cells. Teach more 
advanced students that electricity is produced as a result of a chemical reaction and that this is 
reversible in the case of rechargeable cells. 

Remind students that cells – particularly rechargeable cells – should not be thrown away after 
use but should be recycled. The school science department could set up a cell recycling centre. 

Also make students aware of the dangers associated with attempts to recharge non-
rechargeable cells. 

 

A 1.5 V display cell can be prepared for the class 
by sawing it longitudinally down the centre to 
show the different parts. Take care to prevent 
chemicals getting on your skin as one of them is 
an oxidising agent. 

 

 Electrical energy 
Although the concept of energy is not formally introduced until Grade 8, it may be mentioned in 
passing in this topic because students will be familiar with the fact that cells eventually ‘run 
down’. Explained this in simple energy terms: the cell contains energy (you could call it chemical 
energy) which is converted into electrical energy which makes the bulb light up. 

Draw students’ attention to the fact that, although two bulbs in parallel are brighter than two 
bulbs in series, they are taking more energy from the cell because the current from the cell is 
larger, and so the cell will run down more quickly. 
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Objectives Possible teaching activities Notes School resources 

1 hour 

Hazards of mains 
electricity 
Be aware of the hazards of 
mains electricity and explain 
the purpose of safety devices 
such as fuses and circuit 
breakers and how they work. 

Introduction 
Ask the class what they know about the dangers of mains electricity. As they answer the 
questions, list the hazards they raise on the board or OHP. It is useful to have available a 
picture illustrating the main do’s and don’ts of mains electricity; these can be found in many 
textbooks. If copies of the picture are available, give them out. They will have raised some of 
the following issues. Any issue that has not been raised should be added to the list. The list 
should include: 
• frayed leads; 
• not poking objects into electrical sockets; 
• not handling electrical equipment with wet hands or using electrical equipment in a bathroom; 
• not overloading sockets; 
• not removing the case of an appliance while it is plugged in; 
• not running anything except lights from lighting sockets; 

Discuss the effect on the body of an electric shock. Ensure that all are aware that if someone 
receives a shock, the first thing to do is turn off the supply. 

  

 Demonstrate the action of a fuse and/or circuit breaker 
Show students that square pin plugs contain a fuse; crack open one of the fuses to show that it 
contains a piece of thin wire. Demonstrate the effect on a piece of 5 A fuse wire in a circuit when 
the circuit is overloaded. 

Perform a similar demonstration using a 5 A circuit breaker. 

Explain that the rating of the fuse wire and the circuit breaker should be such that it will trip or 
burn if overloaded but not in normal use. 

Show more advanced students, in simple terms, how an earth wire works to ensure that a 
damaged appliance does not become dangerous. 
 

 
Safety: Use a 12 V battery as a source, not the 
mains. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

The scale shows an ammeter which measures from 0 to 1 ampere. Show where the pointer of 
the ammeter would be if the current flowing was: 

a. 0.6 A; 

b. 0.06 A; 

c. 0.32 A. 

 

 
 

 

 Assessment 
Set up activities that allow 
students to demonstrate 
what they have learned in 
this unit. The activities can 
be provided informally or 
formally during and at the 
end of the unit, or for 
homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

In the circuits shown, all the bulbs and cells are identical. Predict the reading on the ammeters 
in circuits B to D if the reading on the ammeter in circuit A is 0.2 A. 

 
 

 

 

 

Unit 7P.5 
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 Examples of assessment tasks and questions Notes School resources 

Noor made an electrical circuit that used three bulbs, A, B and C. She covered the circuit with a 
card as shown so that the bulbs showed through three holes. The brightness of the bulbs was 
different. Ibrahim removed each bulb in turn. When he removed bulb A, bulb B went out but bulb 
C stayed on. When B was removed, C stayed on but A went out. When he removed C, A and B 
stayed on. Draw the circuit. 

Which bulb is the brightest? Explain your answer. 

Add switches to the circuit diagram that: 

a. turn off all three bulbs; 

b. turn off only bulbs A and B. 

 
 

 

 

Design and made a circuit that will: 

a. switch on a buzzer when a door is opened; 

b. use two two-way switches such that when either switch is switched any way, a bulb will switch 
on, and then off using either of the switches (this is a how a stairway light with two switches 
works). 
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