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DEVELOP YOUR ALGEBRA
SKILLS SO THAT YOU CAN
REARRANGE EQUATIONS
CONFIDENTLY. THIS IS AN
IMPORTANT SKILL BOTH

WITHIN MATHEMATICS AND
IN SOME OTHER SUBJECTS.

TODAY 
YOU 

WILL...

TURN OVER TO CONTINUE >>

MATHMATICS | KS3

Put these sentences on the board:

1. The cat sat on the mat.

2.The mat was being sat on by the cat.

3.Sitting was taking place between the

cat and the mat.

4.On the mat was sat – guess what? –

the cat!

Q: What’s going on here?
Learners will comment on the

sentences all saying roughly the same

thing, but with different emphases.

They may know the terms ‘subject’ and

‘object’ from English, and if they don’t

you could explain them. The ‘subject’ is

what the sentence is talking about. 

In English, we can change the

subject and still be saying roughly

the same thing.

Write this equation on the board.

14 = 2 × 5 + 4

Q: What do you think the subject is?
The subject is 14 – it’s a ‘story’ 

LESSON
PLAN

STARTER ACTIVITY

Subject

The cat sat on the mat. The cat

The mat was being sat on by

the cat.

The mat

Sitting was taking place

between the cat and the mat.

Sitting

CHANGING
THE 

SUBJECT

+

Have you ever had a science or DT

teacher sit down next to you in the

staffroom and ask, “Why don’t you

maths teachers teach the kids how to

rearrange equations?” Of course, we

do teach it, but many students seem

to struggle. The process required has

some similarities to that used for

solving equations, yet even learners

who can solve quite difficult

equations sometimes get stuck with

rearranging formulae. They may be

able to do it when they are solving to

get a number but not when they are

rearranging to get a letter. So in this

lesson, with the needs of the science

department in mind, and an eye to

cross-curricular links with English,

pupils will approach this topic by

beginning with some numerical work.

about 14 – and in mathematics the

subject is still 14 if you write 

2 × 5 + 4 = 14.

Q: Can you make one of the other
numbers the subject? You still
have to use all the numbers, and
you can’t use any other numbers.

Learners could work on this in

pairs, perhaps showing their

answers on mini-whiteboards. They

will probably do it by trial and error,

rather than by using any particular

method, checking what they are

writing down by calculating. They

should get:

14 – 2 × 5 = 4

NB Learners may need reminding of

the conventions about the priority of

operations, so that 2 × 5 + 4 = 14 and

not 2 × (5 + 4), which is 18. If they try to

write ‘10’ anywhere, for example, you

could remind them that 10 is not one of

the numbers they can use.

In mathematics, and in other

subjects, such as science, it can be

very useful to be able to change

the subject of an equation without

changing the meaning.

14 – 4

5
= 2

14 – 4

2
= 5



+ ADDITIONAL
RESOURCES

MANY OF THE RESOURCES
AVAILABLE ON THE WEB FOCUS ON
PROCEDURAL ‘SYMBOL SHIFTING’
RATHER THAN REAL
UNDERSTANDING. ONE EXCEPTION
TO THIS CAN BE FOUND AT
SUFFOLKMATHS.CO.UK – CLICK
THROUGH ‘TEACHING MATERIALS’,
‘KS3-4 RESOURCES’, ‘ALGEBRA
RESOURCES’.

+ STRETCH THEM
FURTHER

THIS IS A DIFFICULT TOPIC, WHICH
WILL CHALLENGE MOST LEARNERS.
ANYONE WHO IS VERY CONFIDENT
COULD LOOK AT THE FORMULAE IN
A SCIENCE FORMULA BOOK, SUCH
AS THE ONE AT
TINYURL.COM/6HG7VLU
AND SEE HOW MANY THEY CAN
WORK OUT HOW TO REARRANGE!

INFO BAR

Colin Foster

teaches

mathematics at

King Henry VIII

School, Coventry,

and writes books
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teachers

(foster77.co.uk,

c@foster77.co.uk).
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MAIN ACTIVITIES
FORMULATING A

FORMULA

Q: What famous formulae do you
know, from maths or science or
anywhere else?

When asked this, learners nearly

always say E = mc2, but they will

know others too, such as 

speed =

or A = πr2 or A = 

for the area of a circle or triangle.

Q: Decide what steps you need to
do to both sides to make each
different letter the subject.

Many formulae, such as E = mc2

and  A = πr2 are ‘isomorphic’ –

they have the same structure – so

when you know how to rearrange

one, you know how to rearrange

the other. Learners could look

through a formula booklet to find

families of formulae with the same

structure; e.g.,  

(for resistors in parallel) matches

(for capacitors in series). Even if

learners don’t know much about

what these formulae mean, they

can see that they have the same

mathematical properties.

2

LESSON
PLAN

1 LINKING LINES 
Q: With these five equations
written in a tree, find operations
to go along the arrows.

14 = 2 × 5 + 4

14 – 4 = 2 × 5 14 – 2 × 5 = 4

By working initially with numbers,

rather than letters, learners can

check at each stage that what they

are writing still makes mathematical

sense. They should get:

– 4 – (2 × 5)

÷ 5 ÷ 2

Q: Make up a different numerical
equation and construct a tree 
for it, with operations along 
the branches.
Learners could do simpler or more

complex ones, according to what

they are comfortable with.

Here are some suggestions for

what learners could do next:

3 UNDERSTANDING
A ‘TRICK’ 
Learners may have seen

mnemonics such as:

where you cover up the quantity

that you require and you can ‘see’

the formula:

distance = speed x time

speed =           = time 

Mathematics teachers are not

always very enthusiastic about

such ‘tricks’, but learners are likely

to encounter them, so it may be

worth asking them to analyse why

this one works, by working out

what operations connect the

equations.

14 – 4

2
= 5

14 – 4

2
= 5

distance

time
bh
2

1

RT

1

R1

1

R2

=            +

1

CT

1

C1

1

C2

=            +

distance

speed           time

distance

time

distance

speed
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SUMMARY
Cut out the formulae right,

shuffle them up, and give one 

to each learner. (If you have

fewer learners than pieces,

make sure that the ones you

give out pair up!)

Q: Can you find your ‘partner’?
When learners have ‘paired up’

they could sit down together

and make up as many other

formulae as they can that are

equivalent to theirs – perhaps

arranging them in a tree, with

arrows connecting them, 

as above.

HOME LEARNING
A suggested activity for home

learning might be:

Find out about some of the

formulae you have rearranged

today. Come next lesson ready 

to tell us about one of them. 

For instance, what is E = mc2

all about? (Anyone really

interested could read Cox, B. 

and Forshaw, J. (2010) Why Does

E = mc2? (and Why Should We

Care?), Da Capo.)

+

y = 4x x =    x = 4y y =  y = x + 4 x = y – 4

x = y + 4 y = x – 4 x + y = 4 y = 4 – x y = x – 4 x = y + 4
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