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COINING
QUERIES

ASK AND ANSWER
MATHEMATICAL

QUESTIONS ABOUT A
PHOTOGRAPH.

TODAY 
YOU 

WILL...

Asking mathematical questions about the real world can help
learners develop valuable thinking skills, says Colin Foster...

Mathematics teachers often say that ‘maths is all around us’, but how often
does the stimulus for a mathematics lesson come from something in the real
world? In this lesson, learners are invited to ask mathematical questions
about a photograph taken in a car park.
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STARTER ACTIVITY

INVESTIGATION
Because you cannot know in

advance exactly what questions

learners will ask, it is hard to plan

in detail for what will emerge, but

once learners begin working on

their questions that will give you

some time to think about the

mathematics as you circulate

around the room. And if learners

ask questions you hadn’t thought

of and discover things you didn’t

know, that is great! It is quite likely

that learners will consider

something to do with the numbers

of coins needed to make different

amounts of money. For example,

learners might work out the

number of different ways of

making a certain amount of

money, such as £1. (Or you could

suggest this as a problem if you

want a more closed starting

point.) Another possible direction

is to think about the least number

of coins needed to make a certain

range of total amounts. For

instance, what is the fewest

number of coins needed to make

any amount (going up in 5p

increments) from 5 pence to £5?

With this sort of work, learners will

need to be very systematic to be

sure that they haven’t missed any

possibilities. Some logical thinking

(and careful arithmetic) is needed

to find all the possible ways. For

instance, the table on p26 shows

all 50 ways of making £1 using the

5p, 10p, 20p, 50p, £1 and £2 coins

allowed. By considering the cases

LESSON
PLAN

Q: Where do you think this
photograph was taken? What
things do you notice about it? 
The photograph is clearly of a car

park payment machine. Four

denominations of coin are

accepted and there is a limit of 25

coins for any one transaction.

Q: Why do you think they limit the
number of coins that can be
inserted?
Presumably this is so that the

machine does not fill up too quickly

and need emptying too often.

Q:. What mathematical questions
can you ask about this
photograph?
If learners are not used to being

asked to do this sort of thing, it may

take some time before they come

up with good questions. It might be

worth asking learners to discuss

possibilities in pairs for a few

minutes before sharing their ideas.

Over time, learners do get much

better at asking interesting

mathematical questions.

Whatever questions learners offer,

write them up on the board – they

can always pick and choose later

which questions to work on, so it

doesn’t matter if some questions

don’t immediately seem to have

much mathematical potential. (On

the other hand, unpromising

looking questions sometimes turn

out to lead to interesting work.) You

can of course include a question of

your own if you wish.

Questions might relate to the limit

of 25 coins (When would this limit

become relevant or lead to a

problem for the customer?) or to

the numbers of possible ways of

making different amounts of

money (How many possible

combinations of coins can you use

to make £1?), or how long it would

take to feed in the coins. There

are many possibilities.

When several questions have

been written up on the board, it

is time for learners to choose

which question they will work on.

You might be happy for different

groups of learners to work on

different questions, or the 

class could take a vote on 

which question to address in 

the lesson.

Q: In today’s lesson you are
going to work on a question
relating to the photograph and
then at the end present your
findings to the class. Which
question do you think you
would like to work on?
If a very rich collection of

questions emerges, then you

might want to save some

questions that you do not have

time to address in this lesson and

work on them in a future lesson.
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HOME LEARNING
Learners could be asked to use
the camera on their mobile
phones to photograph
something in the real world that
has, to them, a mathematical
aspect. These photographs
might be used in future lessons
as a stimulus for asking
mathematical questions. For
instance, they could make for a
very engaging classroom display,
with space beside each
photograph for learners to write
in their possible questions.
Sometimes learners bring in
extremely interesting
photographs, but it would be
good to remind them to ask
permission before taking
photographs of people or 
private property.

+

LESSON
PLAN

in a sensible order, learners can
be sure that they have covered
them all.

You can see from the table (right)
that the total number of coins
used can be any number
between 1 and 20, except for 3.

The number of different ways 
of making different amounts 
of money is shown in the 
table below.

As learners are working on their
question, encourage them to
write down what they are
doing. Remind them that they
are going to need to explain
their answers, and how they got
there, to the rest of the class
later on. Learners might also
ask additional questions
relating to what they find out.
For example, here they might
notice that the number of ways
of making 10n and 10n + 5
(where n is an integer) is always
the same. This is because each
combination of coins is exactly
the same, just with one extra 5-
pence piece.

20 20

18 1 19

16 2 18

16 1 17

14 3 17

14 1 1 16

12 4 16

12 2 1 15

12 2 14

10 5 15

10 3 1 14

10 1 2 13

10 1 11

8 6 14

8 4 1 13

8 2 2 12

8 3 11

8 1 1 10

6 7 13

6 5 1 12

6 3 2 11

6 1 3 10

6 1 1 8

6 2 1 9

4 8 12

4 6 1 11

4 4 2 10

4 2 3 9

4 4 8

4 1 1 1 7

4 3 1 8

2 9 11

2 7 1 10

2 5 2 9

2 3 3 8

2 1 4 7

2 4 1 7

2 2 1 1 6

2 2 1 5

10 10

8 1 9

6 2 8

4 3 7

2 4 6

5 5

5 1 6

3 1 1 5

1 2 1 4

2 2

1 1

NO. OF
5P COINS

NO. OF
10P COINS

NO. OF
20P COINS

NO. OF
50P COINS

NO. OF
£1 COINS

NO. OF
£2 COINS

TOTAL
NUMBER
OF COINS

5 1

10 2

15 2

20 4

25 4

30 6

35 6

40 9

45 9

50 13

55 13

60 18

65 18

70 24

75 24

80 31

85 31

90 39

95 39

100 50

105 50

110 62

115 62

120 77

125 77

TOTAL AMOUNT
(PENCE)

NUMBER OF
DIFFERENT WAYS OF

MAKING THAT AMOUNT
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+ ADDITIONAL
RESOURCES

+ FOR MATHEMATICAL QUESTIONS
ARISING FROM PHOTOGRAPHS –
AND EVEN VIDEOS – SEE
101QS.COM. FOR PROBLEMS
ARISING FROM VARIOUS IMAGES,
SEE PROBLEMPICTURES.CO.UK  AND
MATHEMATICALBEGINNINGS.COM. I
WOULD ALSO STRONGLY
RECOMMEND DAN MEYER’S BLOG
AT HTTP://BLOG.MRMEYER.COM.

INFO BAR

+ STRETCH 
THEM FURTHER

LOOKING FOR AND EXPLAINING THE
PATTERNS FOUND IN THIS
INVESTIGATION IS LIKELY TO BE
CHALLENGING FOR ALL LEARNERS.
A VERY DEMANDING POSSIBILITY
FOR EXTENSION, IF LEARNERS HAVE
ACCESS TO COMPUTER ALGEBRA
SOFTWARE, WOULD BE TO FIND THE
EXPANSION OF 

( 1 - x5 ) ( 1 - x10) ( 1 - x20) ( 1 - x50)( 1 - x100 ) ( 1 - x200)

THE NUMBER OF WAYS OF MAKING
£1, FOR INSTANCE, IS GIVEN BY THE
COEFFICIENT OF x100 IN THIS
EXPANSION. WORKING OUT WHY
THERE IS THIS CONNECTION
WOULD TAKE CONSIDERABLE
THOUGHT AND WOULD BE HELPED
BY THINKING ABOUT A MUCH
SIMPLER CASE. NOTE THAT THIS
FORMULA DOES NOT TAKE INTO
ACCOUNT THE LIMIT OF 25 COINS.

Colin Foster is a
Senior Research
Fellow in
mathematics
education in the
School of Education
at the University of
Nottingham. He has
written many books
and articles for
mathematics
teachers (see
www.foster77.co.uk)

+ ABOUT 
THE EXPERT

MATHS | KS4

EXPLANATION
Invite groups to talk about what they

did. There may not be time for every

group to speak. In that case, choose

groups who addressed very different

questions or developed very different

solutions. Encourage the rest of the

2

Check out a set of five Proof Posters for Key Stages 3 & 4 from The Mathematical
Association. These colourful posters give a clear visual display of the language and
structure of proof in the context of properties of angles and triangles. Topics covered

are: 1) Angles at a point; 2) Angles and parallel lines; 3) Angles in a triangle; 4) Congruent triangles;
5) Proofs about angles and triangles. 
Purchase your set for £14.99 from www.m-a.org.uk or telephone 0116 221 0014.  

+ MATHS RESOURCES FROM THE MA

1

class to listen carefully and ask

questions about what is said.

Q: What did you find out? How did
you go about it? What problems did

you meet? How did you deal with

them? Were you surprised by anything?
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