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Catching up on Numeracy: Mental Arithmetic is one of a series of three packs which
identify the concepts, skills and facts required within the Numeracy strand Ma2. This
pack addresses key skills and concepts in simple stages, and encourages students to
develop a variety of strategies based on ‘known’ mathematical facts.

The pack is written for use with students in years 7 and 8, working at National
Curriculum Levels 3 to 5. It prepares them for the Mental Arithmetic SAT paper, that
became compulsory in 1998 at the end of Key Stage 3, and is therefore also suitable for
Year 9 students needing to boost their skills.

Each page provides a stand-alone lesson, with one or more core activities and a
definite and identifiable conclusion for students to reach. Regular practice of mental
arithmetic skills is the most effective way to consolidate them, and the pack provides
opportunities for students to work with a wide range of required mathematical skills. It
is recommended that a page a week from this pack is included in students’
mathematical work. Activities on all the pages are designed to be attempted mentally.
Answers can be recorded individually, with pencil and paper; given orally, or
‘collected’ on the chalkboard. Working in groups may be a useful approach for less
able students attempting some of the more difficult activities. Full answers are given on
every page of Teachers’ Notes opposite each worksheet, and offer the option of
students marking their own work. The Teachers’ Notes also give the page’s aims,
preparation needed, classroom management advice, differentiation possibilities, and
extension activities. We presume that you have access to pen, paper and chalkboard,
and that students are used to working both individually and in small and large
discussion groups. If you have a query about how best to use the pack, we are happy to
help; please write to us at the address below. 

The mental arithmetic activities on every page become progressively longer and more
challenging. As students work through the page, their skills are tested, enhanced and
stretched.

This pack is one of a series of three Catching up on Numeracy packs. The others are:
Use of Calculators,and Pencil and Paper Methods.

David Saunders, the consultant author for this pack, is Head of Mathematics at
Cullompton Community College. Shaun McCarthy is a freelance writer. The pack was
illustrated by Steve Tatler and the cover and series design was by Michael Lopategui.
Patricia Maxwell was the editorial co-ordinator, Katherine Benzinski was the editor,
and Karen Reed was the layout artist. The pack was printed by Prontaprint Barking and
The Modern Printers. The Chalkface format was created by Susan Quilliam. 

The text and pictures in this pack belong to The Chalkface Project Ltd. However, you
may photocopy the sheets, provided you do so only for use within your own
institution. If you wish to photocopy for any other use, you must write to us for
permission, for which we may charge a fee. 

The Chalkface Project, PO Box 1, Milton Keynes MK5 6JB
Tel: (01908) 340 340
Fax: (01908) 340 341
E-mail: sales@chalkface.com
Website: www.chalkface.com

Catching up on Numeracy: Mental Arithmetic © The Chalkface Project 2000
Last updated 12/12/00

This pack was first published as Adding Value in Numeracy: Mental Arithmetic



.CONTENTS.
7 COUNT OUT LOUD

This page helps students to develop their mental agility through practice, and suggests imagining
movement along a number line in regular steps as an aid to developing mental arithmetic skills.

9 BONDS
By practising number bonds up to ten, and then extending this to those for 100 and 1000, this page aims
to encourage students to recognise pairs that bond. This will then aid them in the mental addition of
large numbers.

11 TENS AND UNITS
This page encourages students to practise the addition of numbers of less than 100 in situations where
they deal with sums of money of less than £1 – and to understand that such calculations are two-step
mental operations.

13 BACKWARDS
This page encourages ‘mental flexibility’ in counting backwards through practice, and continues the idea
of imagining movement along a number line in regular steps.

15 DOUBLE VISION
This page helps students develop their ability to double any number from 0 to 100.

17 BUILDING NUMBERS
This page develops appreciation of place value as a fundamental aspect of number systems. Students
practise using place value to simplify mental arithmetic multiplications by 10, 100 and 1000.

19 TABLE TALK
Students are made familiar with the first 15 multiples of 3 and 7 by using a ‘flash card’ system.

21 WHERE’S THE POINT?
The main activity of this page develops students’ appreciation of place value and its use in simplifying
calculations, involving division by 10 and 100.

23 TWO MINUTE CHALLENGE
Students are encouraged to set themselves time targets, without sacrificing accuracy, for simple mental
arithmetic exercises.

25 SHORT CUTS
This page shows how minor adaptations of simple mental calculations can make a range of related sums
easier to perform.

27 DOUBLE AND DOUBLE AGAIN
Students are taught to see ‘times by four’ as a process of using a basic doubling technique twice over. 

29 CASH QUESTIONS 
Students use the fact that 10% of £1 is 10p to develop the technique of mentally calculating any
percentage of £1, £2 or £5, and 10% of any amount.

31 GO THE DISTANCE
This page teaches students the relationships between millimetres, centimetres and metres, and gets them
to apply these in a range of mental arithmetic calculations.

33 TEMPERATURE
This page introduces negative numbers in the context of temperatures, and encourages students to
envisage a thermometer to help them understand the differences between numbers.

35 BY TEN AND THEN... 
This page develops the skill of multiplying by multiples of 10, by presenting it as a two-stage process.



.CONTENTS.
37 LUCRETIA’S PIZZAS

This page provides a visual reminder to students of how to find equivalent fractions, and reinforces the
techniques with useful exercises.

39 QUICK CHANGE
Students practise using number bonds for 20 and 50 with the aim of encouraging immediate confidence
in giving change for 20p and 50p.

41 SWIMMING POOLS 
Students will have to remember certain basic formulas as part of the SAT mental arithmetic test. This
page prepares students for the calculation of the area of simple rectangles.

43 FACTS ABOUT FACTORS 
This page promotes mental arithmetic agility by helping students to understand the term ‘factor’. Students
practise finding factors of numbers up to 40.

45 MORE SHORT CUTS
This page enables students to see subtraction of numbers close to 10 as a two-stage mental process.

47 FIGHTING FIT
This page aims to reinforce students’ understanding that there are 1000 grams in one kilogram.

49 RANCHING AND PLUMBING
Through comparing square and non-square areas, students investigate the concept of square numbers,
working within th  range of the first 20. Aims

51 THE POWERS OF TWO
Doubling the number 2 is used as a means of introducing index notation. This page aims to ensure that
students understand that, for example, 2 to the power of 5 is 32 (not 10).

53 CUT IN HALF
This page aims to encourage visualisation of mental arithmetic calculations involving division by 2 as a
process of separation of hundreds, tens and units.

55 HAVE YOU THE TIME?
The main activity on this page reminds students that adding minutes to a given time is not a decimal
operation because there are 60 minutes in an hour.

57 SQUARE ROOTS
Understanding the term ‘square root’ and investigating the first ten square numbers is the main activity on
this page.

59 PRIME NUMBERS
This page reinforces students’ understanding of prime numbers.

61 TRIPLE HEADER
Students are encouraged to develop mental arithmetic strategies for the addition of three numbers that
have no more than two digits each.

63 COUNT DOWN 
A series of counting aloud exercises reminds students of place value for numbers below one and
encourages their confidence with number lines.

65 FAIRGROUND
This page introduces the idea that circumference is approximately three times the diameter, in any circle.
Estimations of circumference are sought with increasing degrees of accuracy.

66 APPENDIX
Grids for students to use for the final activity on TWO MINUTE CHALLENGE (page 23).



The Teachers’ Notes opposite each page support the use of each specific page as required. These more general
guidelines give advice on using the whole pack. They offer suggestions on preparation, running the lesson and
follow-up work, and could form the basis of in-service training prior to using the pack.

Please remember to photocopy both the relevant Teachers’ Notes and these General Guidelines if you are
copying worksheets for a supply teacher to use.

Preparing for the lesson

• Specific preparation requirements are indicated in the Preparation section of the Teachers’ Notes. You
should always have available copies of the worksheet, pens, pencils and a chalkboard or equivalent. 

• Allow approximately an hour’s lesson for each page. If there may be too much or too little work for an
hour, this is indicated in the Timing section of the Teachers’ Notes. 

• You can link pages to make a double lesson; linkable pages are indicated under the heading Links.

• Possible classroom management challenges which may be created by the page are flagged in the Teachers’
Notes under the heading Points To Be Aware Of, and any issues of a sensitive nature are brought to your
attention under Sensitivity. You will probably want to check whether these are relevant to your class.

The lesson

Pages are worded so that you can choose how to manage each in the classroom. However, as a general
guideline, we suggest that you move from ‘introductory chat’ to individual work, through to paired or small
group discussion, then to pooling ideas as a class. Where a specific approach is required which differs from
this, it is indicated in the Teachers’ Notes under the heading Approach.

Each sheet contains a number of activities. These fall into several basic formats:

• Thought starters • Reading

• Oral work • Brainstorming

• Research • Working in role or ‘imagine’ exercises

• Written work

Where relevant, you may choose to allow students with poor writing skills to work on the sheet and mark,
underline or colour to show understanding.

Where extended writing or copying is required, you could modify the task and set a precise target for students
who work very slowly, inaccurately or untidily. You may find it useful to mark sections which you expect
students to complete with a fluorescent pen. Where a different approach might be more appropriate for less
able (or more able) students, this is highlighted under Differentiation.

Following up on the lesson

The Teachers’ Notes may include, where relevant, suggestions for Extension Activities. These are usually
designed to carry the topic into a double lesson, or to provide an opportunity for out-of-classroom work.

.GENERAL GUIDELINES .



TEACHING PROGRAMME: YEAR 7 (Key objectives are highlighted in bold type.)

NUMBERS AND THE NUMBER SYSTEM
2–7 Place value, ordering and rounding
2–3 • Understand and use decimal notation and place value.
3–4 • Compare and order decimals in different contexts.
4–5 • Order, add and subtract positive and negative numbers in context.
6 • Round numbers, including to one and two decimal places.
6–7 • Make and justify estimates and approximations (of numbers and calculations).
8–9 Properties of numbers
8 • Recognise square numbers to at least 12 • 12, the cubes of 1, 2, 3, 4, 5 and 10, and the corresponding roots.
9 • Recognise and use multiples, factors and primes (less than 100); use tests of divisibility.
9 • Write numbers as products of primes, using index notation.
10–17 Fractions, decimals, percentages, ratio and proportion
10–12 • Use the equivalence of fractions, decimals and percentages in describing proportions and convert between

them (e.g. to order fractions).
13–15 • Find fractions and percentages of quantities.
16–17 • Understand the relationship between ratio and proportion, use ratio and proportion to solve simple problems.

CALCULATIONS
18–19 Number operations and the relationships between them
18–19 • Consolidate understanding of the operations of multiplication and division, their relationship to each other and

to addition and subtraction, and of the principles (not the names) of the arithmetic laws.
19 • Know and use the order of operations.
20–25 Mental methods and rapid recall of number facts
20 • Consolidate the rapid recall of number facts, including multiplication facts to 10 • 10, and quickly derive associ-

ated division facts.
21–25 • Consolidate and extend mental methods of calculation to include decimals, fractions and percentages (accom-

panied where appropriate by suitable jottings).
26–27 Written methods
26 • Consolidate efficient written methods of addition andsubtraction of whole numbers, and extend to decimals.
26–27 • Refine written methods of multiplication and division of whole numbers to ensure efficiency, and extend to

decimals with two places.
28 Calculator methods
28 • Plan and carry out calculations using the facilities on a calculator, including the square root and percentage

keys, the memory and brackets.
28 • Interpret the display on a calculator in different contexts (fractions, decimals, money, metric measures, time).
29 Checking results
29 • Judge whether an answer is reasonable and check results, including using:

– knowledge of the number system;
– rounding to approximate;
– inverse operations.

SOLVING PROBLEMS
30–38 Solving problems
30–35 • Solve problems and puzzles in a variety of contexts (number, algebra, shape, space and measures).
36 • Choose and justify the use of an appropriate and efficient method for solving a problem.
37 • Explain methods and reasoning, orally and in writing.
38 • Predict, generalise and suggest extensions by asking ‘What if …?’

ALGEBRA
39–43 Equations and formulae
39 • Use letters or symbols to represent unknown numbers or variables.
40 • Know that algebraic operations follow the same conventions and order as arithmetic operations.
40 • Simplify linear algebraic expressions by collecting like terms; begin to multiply a single term over a bracket.
41–42 • Use formulae from mathematics and other subjects, substitute numbers in simple formulae and, in simple cases,

derive a formula
42–43 • Construct and solve simple linear equations, selecting an appropriate method.
44–49 Sequences and functions
44 • Generate and describe in words common integer sequences, and sequences from practical contexts.
45–46 • Generate terms of a sequence, given a rule (e.g. finding one term from the previous term, finding a term given

its position in the sequence).
47 • Describe the general term of a simple sequence in words, then using symbols.
48–49 • Express simple functions in words, then using symbols.

.THE NUMERACY FRAMEWORK .



50–52 Graphs
50 • Find co-ordinate pairs that satisfy a rule and plot these on a co-ordinate grid.
50–51 • Recognise that a function such as y = 3 x + 7 corresponds to a straight-line graph.
51–52 • Begin to plot the graphs of linear functions arising from real-life problems; discuss and interpret a range of graphs

arising from real situations.

SHAPE, SPACE AND MEASURES
53-55 Lines and angles
53 • Use accurately the vocabulary and notation associated with lines and angles.
53-55 • Recognise and use parallel lines and the sum of angles at a point, on a straight line and in triangles.
56-59 Properties of shapes
56 • Visualise, describe and sketch 2-D shapes in different orientations.
57-58 • Use the geometric properties of triangles and quadrilaterals.
58-59 • Visualise and describe 3-D shapes from 2-D representations.
60-64 Transformations
60 • Understand and use the language and notation associated with reflections, translations and rotations.
60-61 • Reflect 2-D shapes in given mirror lines, and recognise line symmetry.
62 • Translate 2-D shapes.
63-64 • Rotate 2-D shapes about a given point, and recognise rotational symmetry.
65 Co-ordinates
65 • Consolidate use of the conventions and notation for 2-D co-ordinates in all four quadrants.
65 • Find co-ordinates of points determined by geometric information.
66 Construction
66 • Consolidate measuring and drawing:

– lines to the nearest millimetre;
– angles to the nearest degree, and extend to reflex angles.

66 • Construct triangles and other 2-D shapes, using a ruler and protractor.
67-71 Measures
67 • Use names and abbreviations of metric and imperial units for estimation, measurement, calculation and problem

solving in contexts involving length, area, mass, capacity and time.
68 • Convert from one metric unit to another (e.g. grams to kilograms).
68 • Know rough metric equivalents of imperial measures in common use (feet, miles, pounds, ounces, pints, gal-

lons).
68 • Read and interpret scales on a range of measuring instruments.
69 • Calculate the perimeter and area of compound shapes made up of rectangles.
70-71 • Calculate the surface area of cuboids and compound shapes made from cuboids.

HANDLING DATA
72-73 Specifying a problem, planning and collecting data
72 • Respond to a given problem, and predict and hypothesise about possible answers.
72 • Identify which data need to be collected and how.
73 • Collect data from surveys, experiments and secondary sources, and record in a frequency table, grouped where

appropriate in equal class intervals.
74-75 Processing data
74-75 • Calculate statistics from data, using ICT as appropriate:

– find the mode of a small data set;
– calculate the mean of a set of discrete data, using a calculator for a large number of items;
– find the median of a small number of items;
– find and use the range of a set of values.

76-79 Representing data, and interpreting and discussing results
76 • Construct graphs and diagrams to represent data (e.g. bar-line graph, frequency diagram for a discrete variable).
77 • Use ICT to produce graphs and charts, and identify which are most useful in the context of the problem.
78 • Interpret diagrams and graphs (including pie charts), and draw inferences based on the shape of graphs and sim-

ple statistics for a single distribution.
79 • Compare two simple distributions using the range and one of the measures of average.
80-84 Probability
80 • Use vocabulary and ideas of probability, drawing on experience
81 • Recognise that probability is a way of measuring chance or likelihood; know that probabilities lie between 0

and 1, and calculate probabilities based on equally likely outcomes in simple contexts.
82 • Identify all possible outcomes of an experiment.
83 • Collect experimental data and record in a frequency table, and estimate probabilities based on the data.
84 • Compare experimental and theoretical probabilities in simple contexts.

.THE NUMERACY FRAMEWORK .



6

Aims

Preparation

Answers

Extension

Activities

This page helps students to develop their mental agility
through practice, and suggests imagining movement along a
number line in regular steps as an aid to developing mental
arithmetic skills.

A number line is a very useful resource for many students and
can be used, in conjunction with counting, to encourage
visualisation techniques.

3) 15 + 10 = 25 and then + 5 = 30

and then + 10 = 40 and then + 5 = 45

and then + 10 = 55 and then + 5 = 60

and then + 10 = 70 and then + 5 = 75

and then + 10 = 85 and then + 5 = 90

4) 15 x 8 = 120

5) Four 15s in one hour

6) a) a one and a half hour football match = 6 15s (90 min)
b) a two hour train ride = 8 15s (120 min)
c) a three and a half hour plane journey = 14 15s (210 min)
d) a four and a quarter hour delay at an airport 

= 17 15s (255 min)
e) a six and a quarter hour game of Monopoly 

= 25 15s (375 min)

All the counting and sequencing activities involving 15s can be
repeated with 12s or ‘dozens’. Examples from everyday life
(instead of the rugby tour question) can be used: eggs are an
obvious example; ‘If a crate contains 144 eggs, how many
dozens is that?’

Students can practise counting smoothly in 12s up to 144, then
continue up to 288.

Teachers’ Notes

COUNT OUT LOUD
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1) Rovers fans are counting in twos in their
chant. United are counting in threes.
Unfortunately, they haven‘t thought up a
line to follow their numbers. Invent one
that ends with a rhyme for ‘twelve’.

3) Counting in 15s is a bit more tricky.
Think of 15 as a ten and a five. Look at
these figures. Copy them out and extend
the sequence up to 90. 

15 + 10 = 25 and then + 5 = 30…

4) Look at the picture, and answer the
rugby tour organiser’s question.

5) How many 15s are there in one hour?
(Remember that 15 minutes equals a
quarter of an hour.)

6) Counting in 15s, work out how many
minutes there are in:

a) a one and a half hour football match
b) a two hour train ride
c) a three and a half hour plane journey
d) a four and a quarter hour delay at an

airport
e) a six and a quarter hour game of

Monopoly.

Two, four, six,
eight! Who do we

appreciate!

Three, six, nine,
twelve…Er…

15 players in each
team. 8 teams.
That’s a total of

er…

2) Practise counting in twos and then threes
– up to 30 – until you can do this
quickly and with no mistakes.
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Aims

Classroom

Management

Answers

Extension

Activities

By practising number bonds up to ten, and then extending this
to those for 100 and 1000, this page aims to encourage students
to recognise pairs that bond. This will then aid them in the
mental addition of large numbers.

For the activity where students work out number bonds that
add up to 100, it may be advisable to set a time limit, and see
how many they can come up with (perhaps 30 in 10 minutes).

1) Examples would be: 2 + 8;  6 + 4;  9 + 1

2) Examples would be: 1 + 2 + 7;  2 + 3 + 5

3) ‘Agent Bond’ would see: 400 + 600 = 1000 and 
500 + 500 = 1000

4) 30 + 60 = 90
1 + 9 = 10 

= 100

Students could work in pairs to complete further number
bonds. Each student could work out ten number bonds for
numbers that add up to 100 or 1000. They should write these
out, but omit the second number in the bond, swapping with
other students, for them to find the missing number. The
calculations should be done mentally.

Teachers’ Notes

BONDS


