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Mathematical Modelling
Mathematical modelling is the process of using the abstractions of mathematics to
solve problems in the real world.

Mathematical Model
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Step 1
Problem in the Real
World

Mathematical Solution

Step 4

Solution in the Real
World
(taken from Haylock, D. (2014) – 5th edn.)

Number and P lace
Value

Number

A Numeral is the symbol, or
collection of symbols, used to
represent a number.

A Number is the concept
represented by the numeral.

Eg. The number ‘three hundred and fifty-six’ can
be represented by different numerals - 356 and
CCCLXVI in Roman numerals
Cardinal aspect of number:
Ordinal aspect of number:
The idea of a number representing a set of The idea of a number as representing a
things. Examples of this include things often
seen during a learner’s first experience of point on a number line. This idea of
number as a label for putting things in
number, such as describing 2 sweets, 5
fingers, 3 brothers etc. This idea of number order has meaning for negative as well
has meaning only in terms of non-negative
as positive numbers.
integers.
Pedagogy Examples:

Counting the number of objects in a set is where the cardinal and ordinal aspects of number come together. In pointing to
each item in term and numbering them, one, two, three, and so on, the child is using the ordinal aspect. The child has to
learn that the ordinal number of the last number counted is the cardinal aspect of the set. This is a significant step in the
development of the young child’s understanding of number and counting (Haylock, D. (2014) – 5th edn.).

P lace Value including Decimals
Place Value helps us to calculate and see
which numbers are bigger than others.

Units are sometimes
known as ones.

A decimal is a way of writing a number that
is not a whole.

O

Ones

Image source: TES

Pedagogy Examples
Explaining place value in concrete terms
Base-ten blocks are one example of explaining place value in concrete terms. The basic
place-value principle of exchanging one for ten is built into these materials, for ones,
tens and hundreds.
Another way would be to use 1p, 10p and £1 coins.

(taken from Haylock, D. (2014) – 5th edn.)

The first step in developing rounding skills is to be able to round to the nearest 10.
To round a number to the nearest 10, we must look at the ones digit of the number.
If this digit is 5 or more, round up. If the ones digit is 4 or less, round down.
Example: the last digit in 352 is 2. so we round it down to 350.
Source: Pinterest

Helpful Mnemonic!
When the number ends in 5 or more, let it soar!
When the number ends in 4 or less, let it rest!

4 or less

The second step is to move on to rounding to the nearest 100.
To round a number to the nearest 100, look at the tens digit. If the tens digit is 5
or more, round up. If the tens digit is 4 or less, round down.
Example: the tens digit in 3281 is 8. so we round it up to 3300.
When rounding to the nearest 1000, look at the hundreds digit and follow the same
process.

5 or more

Rounding

Rounding means making a number simpler but keeping its
value close to what it was. The result is less accurate, but
easier to use.

Rounding means making a number simpler but keeping its
value close to what it was. The result is less accurate,
but easier to use.
Source: Pinterest

Helpful Mnemonic!
When the number ends in 5 or more, let it soar!
When the number ends in 4 or less, let it rest!

Source: Maths is fun

4 or less

Rounding to tenths means to leave one number after the decimal point.
Rounding to hundredths means to leave two decimals after the decimal point.

5 or more

Rounding Decimals

Integers: Positive and Negative
Many people have difficulty with the concept of a negative number, mainly because we
overemphasise the idea that a number represents a set of things. But this is not a difficult concept
if we make strong connections between the number line and the ordinal aspect of number.
Use additions with positive and negative integers to
model simple questions about temperatures falling and
rising: with the first number representing a starting
temperature and the second a rise or fall of X
degrees.
Never talk about ‘taking away’ a negative number.
This language is meaningless and adds to the
confusion.

Use familiar contexts such as
temperatures, multi-story buildings,
heights above and below sea level
and bank balances to give meaning
to positive and negative numbers.

Image source: BBC Bitesize

Factors
A factor is a number which divides exactly
into another number.
A number which divides exactly into another number with no remainders is called a factor of that
number.
Example: the factors of 8 are:
1, 2, 4, 8
Factors can be shown in pairs.
The factors pairs of 8 are: 1 x 8 = 8 2 x 4 = 8

Prime Numbers
Prime number – a number which can only be divided by themselves and one.
Any number that has precisely two factors, and no more than two, is called a prime number.
7 is a prime number because you can only divide
it by one and itself.
12 is not a prime number because you can divide
it by 1, 2, 3, 4, 6 and 12. therefore, it is a
composite number.

Image source: Twinkl

Pedagogy Examples
Factor trees can be used to show and teach factor pairs and prime numbers.
Image source: Twinkl

If the tree has two factors (1 and itself), it is a prime number. If it has more than two
factors, it is a composite number.

Square Numbers

The symbol for cubed
is 2

A square number is a number multiplied by itself..

Image source: TES

2² = 2 x 2 = 4
3² = 3 x 3 = 9
4² = 4 x 4 = 16
5² = 5 x 5 = 25
6²= 6 x 6= 36
7² = 7 x 7 =49
8² = 8 x 8= 64
9² = 9 x 9 = 81
10² = 10 x 10= 100

Cube Numbers
A cube number is a number multiplied by itself 3 times.

2³ = 2 × 2 × 2 = 8
3³ = 3 × 3 × 3 = 27
4³ = 4 × 4 × 4 = 64
5³ = 5 × 5 × 5 =125
6³ = 6 x 6 x 6 = 216
7³ = 7 x 7 x 7 = 343
8³= 8 x 8 x 8 = 729
9³ = 9 x 9 x 9= 729
10³= 10 x 10 x 10= 1,000

The symbol for cubed
is 3

Number – Addition
and Subtraction

Addition Structures
Aggregation is the process modelled by addition in which two quantities are
combined into a single quantity and addition is used to determine the total.
Aggregation structure involves a situation in which two (or
Key language: ‘how many
more) quantities are combined into a single quantity and the
altogether?’
operation of addition is used to determine the total.
For example, there are 15 marbles in one circle and 17 in another: how many marbles altogether?
.

how many altogether?

(example taken from Haylock, D. (2014) – 5th edn.)

Addition Structures

Key language: ‘start at
… count on by …’

Augmentation is the process modelled by addition in which a
given quantity is increased by a certain amount and addition
is used to determine the result of the increase.

Augmentation refers to a situation where a quantity is increased by some amount and the
operation of addition is required in order to find the augmented or increased value.
This is the addition structure which lies behind the idea of counting on along a number line and
which we might use with young children for experiencing simple additions such as 7 + 5: ‘start at
7 and count on 5’.
Because it is connected so strongly with the image of moving along a number line, this notion of
addition builds mainly on the ordinal aspect of number.

start at 7…
count on 5

‘7 +5’

Key language:
‘increase by’ ‘go
up by’

Pedagogy Examples: Addition Structures
Aggregation Structure:
Firstly, children will encounter this structure whenever they are putting together two
sets of objects into a single set, to find the total number.
Second and, in terms of relevance, most importantly, children will encounter the
aggregation structure in the context of money. This might be, for example, finding the
total cost of two or more purchases or the total bill for a number of services. The
question will be ‘how much altogether?’.
Children should experience the two addition structures in a range of relevant contexts,
including money and various aspects of measurement.

(taken from Haylock, D. (2014) – 5th edn.)

Pedagogy Examples: Addition Structures
Augmentation Structure:
The most important and relevant context for experiencing the augmentation structure
is again that of money, particularly the idea of increases in price or cost, wage or
salary.
Another context that has relevance for children is temperature, where addition would
model an increase in temperature from a given starting temperature.
A significant context for use with younger children is their age: ‘You are 6 years old
now, how old will you be in 4 years’ time?’. This is a good way for younger children to
experience counting on.
This idea may also be encountered occasionally, but not often, in other measurement
contexts, such as length, mass and time.

(taken from Haylock, D. (2014) – 5th edn.)

Subtraction Structures
Partitioning structure is the process modelled by subtraction in which a quantity is
partitioned off or taken away from a given quantity and subtraction is used to
determine how many or left (or how much is left).
Partitioning is the structure that teachers (and
Key idea: ‘take away …
consequently their children) most frequently connect
how many are left?’.
with the subtraction symbol. Because it is linked in the
early stages so strongly with the idea of a set of
Example: There are 17 marbles in a bag, 5
objects, it builds mainly on the cardinal aspect of number. are removed, how many are left?
It cannot be stressed too strongly that subtraction is not
just about ‘taking away’. Partitioning is only one of a
number of subtraction structures. So teachers should
not overemphasise the language of ‘take away, how
many left’ at the expense of all the other important
language that must be associated with subtraction.

Subtraction Structures

Key idea: ‘start at …
count back by…’.

The reduction structure is similar to ‘take away’ but it is
associated with different language. It is simply the
Reduction structure is the process
reverse process of the augmentation structure of
modelled by subtraction in which a
addition.
given quantity is reduced by some
The essential components of this structure are a
starting point and a reduction or an amount to go down amount and subtraction is used to
by. It is this subtraction structure that lies behind the
determine the result of the
idea of counting back along the number line. Because of
reduction.
this connection, the idea of subtraction as reduction
builds on the ordinal aspect of number.

Example: 12 – 5
’12 - 5’

start at 12…
count back 5

Subtraction Structures
The comparison structure refers to a completely different
set of situations, namely, those where subtraction is required
to make a comparison between two quantities.

Comparison structure structure is the
process modelled by subtraction in which
two quantities are compared and
subtraction is used to find the difference,
or how much greater or less one is than
the other.

Subtraction of the smaller number from the greater enables us to determine the difference, or to
find out how much greater or how much smaller one quantity is of the other.
Because making comparisons is such a fundamental process, with so many practical and social
applications, the ability to recognize this subtraction structure and the confidence to handle the
associated language patterns are particularly important.
Comparison can build on both the cardinal aspect of number (comparing the numbers of objects in
two sets) and the ordinal aspect (finding the gap between two numbers on a number line).
Example: How many more blue cubes are there than red cubes?
12 blue cubes
‘12 – 7 = 5’
‘There are 5 more blue than red’’
7 red cubes
‘There are 5 fewer red than blue’

‘The difference between the number of blue cubes and
the number of red cubes is 5.’

Subtraction Structures
Inverse-of-addition structure is
the process modelled by
subtraction in which the question
asked is ‘what must be added’ in
order to reach some target.
Key language: ‘what must
be added?’ and ‘How
much more is needed?’.

The phrase ‘inverse of addition’
underlines the idea that
subtraction and addition are
inverse processes

The inverse-of-addition structure refers to situations
where we have to determine what must be added to a
given quantity in order to reach some target.
The concept of inverse turns up in many situations in
mathematics, whenever one operation or
transformation undoes the effect of another one.
An everyday example of this structure would be: the
entrance fee is 80p, but I have only 52p, how much
more do I need?

?

‘80 – 52’

Pedagogy Examples: Subtraction Structures
Children should experience problems with all the different subtraction structures in a
range of practical and relevant contexts, including money and various aspects of
measurement.
The language used in problems with the inverse-of-addition structure often signals
addition rather than subtraction, so that many children will automatically add the two
numbers in the question. Such children will need targeted help to recognize the need
for a subtraction.
(taken from Haylock, D. (2014) – 5th edn.)

Mental Strategies for Addition & Subtraction
Rounding numbers to the nearest 1, 10 or 100 can help with lots
of mental calculations. For example:

Partitioning into hundreds,
tens and ones: for
example, 476 partitioned
is 400 + 70 + 6.

Breaking down numbers can help add
or subtract mentally.
Front-end approach: focuses first on
For example: the difference between 38 and 63.
• Count on from 38 to 40 and keep that 2 in your head. the digits at the front of the number.
For example, 543 + 476, a front-end
• Now count on from 40 to 60, which is 20.
approach would start by adding 500
• Finally count from 50 to 53 which is 3.
and 400.
• Add them together: 2 + 20 + 3 = 25
Compensation: a strategy that involves replacing a
Empty number line – number line
number in a calculation with an easier number close to it
without a scale, used to support
and then compensating for it later. For example, to
mental and informal addition and
subtract 38 you could subtract 40 instead and
subtractions.
compensate by adding on the additional 2 at the end.
Image source: BBC Bitesize

Formal Written Methods
Image source: Mathematics programme of study

Use the vocabulary ‘exchanging’ not
’borrowing’ as this can become
confusing – borrowing implies you
are giving something back.

Number – Multiplication
and Division

Multiplication Structures

Key language: ‘lots of’,
‘altogether’, ‘per’,
‘each’

Repeated aggregation structure is the process modelled by multiplication related
to the idea of ‘so many sets of so many’; also called repeated addition.
Example: If I have ’10 sets of 3 counters’ then the question ‘how many counters altogether’ is
associated with the multiplication 3 x 10.

This structure is simply an extension of the aggregation structure of addition, with the repeated
addition 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3 , becoming the multiplication 3 x 10.
the result of this multiplication, 30, is called the product of 3 x 10.

(taken from Haylock, D. (2014) – 5th edn.)

Multiplication Structures

Key language: ‘scaling’,
‘scale factor’,
‘doubling’, ‘trebling’.

The scaling structure is the process modelled by multiplication in which a given
quantity is increased by a scale factor; doubling and trebling are examples of scaling
of factors of 2 and 3, respectively. scaling by a factor less than 1 (for example,
halving) reduces the size of the quantity.

The scaling structure is a more difficult idea
than the repeated aggregation structure – it
is an extension of the augmentation structure
of addition. In that structure addition means
increasing a quantity by a certain amount. With
multiplication we also increase it by a scale
factor. So multiplication by 10 would be
interpreted in this structure as scaling a
quantity by a factor of 10.
(taken from Haylock, D. (2014) – 5th edn.)

Pedagogy Examples: Multiplication Structures
Teach children how to use the commutative principle to help in learning multiplication
facts.
Use rectangular arrays frequently to illustrate and to support your explanations about
multiplication, particularly for reinforcing the commutative principle.

Image source: ICT Games

Help children to use the important words each and per with confidence and accuracy
in describing multiplication situations.
(taken from Haylock, D. (2014) – 5th edn.)

Division Structures

Key language: ‘shared
equally between’, ‘how
many (much) each?’

Equal-sharing-between structure is the process modelled by division in which a set
of items or a given quantity is shared equally between a number of individuals; the
key phrase in the equal-sharing structure of division is ‘shared equally between’.

Example: 20 marbles might be shared equally between 4 children in a game.

The calculation is 20 ÷ 4. This is the structure that teachers most naturally connect with division
and which is strongly associated with the language ‘sharing’.

(taken from Haylock, D. (2014) – 5th edn.)

Division Structures

Younger children will benefit
from practical experience
of equal sharing between.

Inverse-of-multiplication structure is the process modelled by division in which the
question is ‘how many groups of a given number are there in a given set?’. For
example ‘how many 4s make 20’ corresponds to 20 ÷ 4.

This is a completely different structure to the equal-sharing-between structure.
Here we are asking ‘how many groups of 4 marbles are there in a set of 20 marbles?’, as
opposed to ‘how many in each group when 20 marbles are shared equally?’.

(taken from Haylock, D. (2014) – 5th edn.)

Division Structures

Ratio structure is the inverse of the scaling
structure of multiplication, where division is used to
compare two quantities.

Division is the operation needed to compare two quantities by their ratio. The key language in
introducing this division structure is ‘how many times greater (larger, longer etc.)?’
For example, the ratio of £36 to £12 is 3; this is represented by the division 36 ÷ 12 = 3; the
result tells you that £36 is 3 times £12.

(taken from Haylock, D. (2014) – 5th edn.)

Pedagogy Examples: Division Structures
Division is not just about ’sharing’. Indeed, equal sharing is only shown in one division
structure. Teachers should not overemphasise the language and imagery of sharing at
the expense of other important language and imagery that is associated with division,
particularly division as the inverse of multiplication.
As far as possible, avoid talking about ‘sharing’ when explaining division. Instead, we
should talk about ‘sharing equally between’. Each word in this phrase is crucial to
children’s understanding of the equal-sharing-between structure.
Children should experience all the division structures in a range of practical and relevant
contexts, including shopping, rates of pay and the many kinds of problems associated
with the words per, such as price per unit.
(taken from Haylock, D. (2014) – 5th edn.)

Mental Strategies for Multiplication & Division
Associative law of multiplication: if there are 3 numbers to be multiplied
together it makes no difference which number you start with.
Distributive law: the law that allows you to distribute a
multiplication or division across an addition or across a
subtraction.
For example: 28 x 4 can be split up into:
25 x 4 + 3 x 4, or
30 x 4 – 2 x 4
Constant ratio method for division: a method for simplifying a division
calculation by multiplying the dividend and the divisor by the same thing, or
by dividing them by the same thing, thus keeping the ratio the same.

Formal Written Methods

Short multiplication: refers to a formal way of writing out a multiplication of a number
with two or more digits by a single-digit number.

In essence, distributive law is applied here, breaking numbers down into smaller calculations before
adding them together. The procedure extends to multiplication of numbers with any number of digits
by a single-digit number. The calculation is written down in vertical format with digits representing
tens and ones lined up in columns.
Image source: Mathematics programme of study

Formal Written Methods
Long multiplication: a condensed and formal written algorithm for multiplying together
two numbers with two or more digits is long multiplication.
• This method breaks the calculation down into jus two multiplications. It is therefore a much more
condensed method and requires considerable confidence in short multiplication.
• Long multiplication is also based on the distributive law for multiplication distributed over addition.
Image source: Mathematics programme of study

Formal Written Methods
Short division: a compact standard algorithm often used for divisions with a single-digit
number as the divisor.
• The divisor is divided into each digit in turn, working from left to right, with any remainders being
transferred to the next column.
• Children may be helped to follow the process of short division by covering up the digits not yet
being used with a card, which is then used to reveal gradually the hundreds, tens and ones in the
number being divided.
Image source: Mathematics programme of study

Formal Written Methods
Long division: A condensed and formal written method for division by two-digit numbers
(and larger).
• The procedure is difficult to understand and involves some tricky multiplications; learners have to be
able to recall accurately a complicated sequence of steps.
• The challenge for a primary school teacher who is required to teach this procedure is to get
children to master this method without just relying on drill and on rote learning (rather than learning
with understanding) – which undermines the priority we should give to children learning how to
learn mathematics.
Image source: Mathematics programme of study

Number - Fractions

Fractions
A fraction means a part of something or a
number of parts of something.
There are two parts to a fraction:
• The numerator shows how many parts there are.
• The denominator shows how many parts something
has been divided into.
A unit fraction is any fraction where the numerator
is 1, eg. ¼. A non-unit fraction is a fraction where the
numerator is not 1, eg. 4/5.
Mixed fractions are a mix of whole numbers and a
fraction together eg. 1 ¼.
Image source: Twinkl

Equivalent Fractions
A fraction can be written in different ways and still mean the same thing. These
are called equivalent fractions.
Image source: BBC Bitesize

Image source: BBC Bitesize

Equivalent fractions can be produced by
multiplying or dividing the top and bottom by the
same number.
When writing equivalent fractions, whatever you
do to the numerator, must also be done to the
denominator. For example, if you multiply the top
by 2, you must also multiply the bottom by 2.

Pedagogy Examples
Bar models can be used to best visualise equivalent fractions.

Image source: BBC Bitesize

Ordering Fractions

When ordering fractions, we need to find a common multiple that is in the denominator’s times table.

Check the question to see
if it is asking for ascending
or descending.

Image source: @MissKay_MissKay

Calculations involving Fractions
Adding and Subtracting Fractions

It’s easy to add and subtract fractions when the denominators are the same.
For example:
However, sometimes the denominators are different. We
can use equivalent fractions to make them the same (see
previous page).
Multiplying Fractions
Image source: BBC Bitesize

To multiply fractions, the numerators must be multiplied together and then the denominators
multiplied together.

We must simplify the numbers
down after our calculations if
we can

Image source: Helping with Maths .com

Ratio and Proportion

Ratio and Proportion

A ratio shows how much of one thing there is
compared to another. Ratios are normally written in
the form a:b.

The order in which a ratio is stated
is important. Changing the order of
the numbers in a ratio changes the Simplifying Ratios
proportions.

Image source: BBC Bitesize

Algebra

Algebraic Reasoning

Algebra is a branch of mathematics in which letters are used to represent variables
in order to express generalisations.
• Children begin to develop algebraic thinking through experiences of ‘conjecturing
relationships and generalisations’ in mathematical contexts (NC, 2014). It is therefore
important that this thread runs through the whole of their experience in primary
school.
• When you introduce older primary children to the use of letters to express general
statements, emphasise the idea that a letter in algebra stands for ‘whatever
number is chosen’, that is, a variable.
• Primary school children can be introduced to equations by using ’what is my number?’
puzzles, expressed in words and then in algebraic symbols.
• Trial and improvement should be used, with a calculator, to solve equations arising
from practical or numerical problems, to reinforce the idea of a variable.
(taken from Haylock, D. (2014) – 5th edn.)

Measurement

Concepts and Principles of Measurement
Children in primary schools learn to measure:
• length and distance;
• liquid, volume and capacity;
• mass (weight);
• time intervals and recorded time;
• temperature;
• area;
• solid volume; and
• angles.

Perimeter

Perimeter is the distance all the way around
the outside of a 2D shape.

To calculate perimeter, add up the lengths of all the sides.
Perimeter = 6 + 10 + 6 + 10 = 32cm
Sometimes shapes can be more complicated. A shape like the
example is called a compound shape.

Make sure you include
the length of every side
Image source: BBC Bitesize

In some cases you’ll need to
calculate the ‘missing’ lengths first.
Like shown below:

The process is still the same.
Perimeter =
2 + 2 + 3 + 3 = 5 + 5 = 20cm

Image source: BBC Bitesize

Image source: BBC Bitesize

Length X = 20 – 8 = 12m
Length y = 15– 5 = 10m

Real-life
ap
the per plication: you m
im
a
before eter of your g y find
buying a
a
new fe rden
nce.

Area

Area is a measure of the amount inside a
boundary of a shape.

Image
Image source:
source: BBC
BBC Bitesize
Bitesize

Image source: BBC Bitesize

To calculate the area of a square or rectangle, multiply its height by its width.
A shape’s area is
measured in
squares, such as
cm2 m2 km2
Area = 3cm x 2cm = 6cm2
To calculate the area of triangle, multiply the length of the base by the height, and divide it by 2.
Image source: BBC Bitesize

Area =

Real-life application: you
might find the area of a
room before buying a new
carpet.

Pedagogy Examples
How would I explain the ideas of perimeter and area so that children don’t get them
confused?
One way would be to use examples of fields and fences to differentiate between area
and perimeter.
The area is the size of the field and the perimeter is the amount of fencing around
the edge.

(taken from Haylock, D. (2014) – 5th edn.)

Volume

Volume is the amount of space a 3D shape
takes up.

Volume is always
measured in cubic
measurements – cm3,
m3 etc.

To calculate the volume of shape multiply the height, by the
width by the depth.
We can use this formula to help:

Volume = length x width x height

Image source: Ducksters
Image source: Ducksters

Here we can see that:
Length = 12
Width = 4
Height = 3

Volume = length x width x height
Volume = 12 x 4 x 3 = 144
Presuming the measurements are in cm, the
answer is 144cm3

Geometry –
Properties of Shape

Angles

An angle is a measure of a turn, measured
in degrees (°)

There are 360° in a full
turn.

An angle smaller than 90° is an acute angle.
An angle between 90° and 180° is an obtuse angle.
An angle that is bigger than 180° is called a reflex angle.
Image source: White Rose Maths

A straight line is 180°.

All three lines in a triangle add up to 180°.
Image source: White Rose Maths

The four angles in a quadrilateral add up to 360°.
Angles on a straight line = 180°
Angles around a point = 360°
We can find missing angles by subtracting the given
angles away from the total.

2D Shapes

2D shapes have sides and corners and are
completely flat.

Quadrilaterals

Have 4 sides and their internal angles add up to 360°.
Square, rectangle, rhombus, parallelogram, kit and trapezium are
all quadrilaterals.
Triangles

Have 3 sides and their internal angles add up to 180°.
Types of triangle: isosceles, equilateral, scalene, right-angled.
Regular polygons

Eg. Pentagon, hexagon, heptagon, octagon.
Irregular polygons
Have sides of different lengths and angles.

Image source: Twinkl

3D Shapes

3D shapes have three dimensions – length,
width and depth.
Properties of 3D Shapes

3D shapes have faces (sides), edges and vertices
(corners).
Faces: a face is a flat or curved
surface on a 3D shape.
Edges: an edge is where two
faces meet.
Vertices: a vertex is a corner
where edges meet.

Image source: Twinkl

Geometry – Position
and Direction

Symmetry

Volume is the amount of space a 3D shape
takes up.

A 2D shape is symmetrical if a line can be drawn through it so that either side of the line looks
exactly the same
The line is called a line of symmetry. This is sometimes called a ‘mirror line’ or ‘mirror symmetry’,
because if you put a mirror on the line, the reflection would show the whole shape.

An isosceles triangle as 1 line of
symmetry.
A square has 4 lines of symmetry.
A circle has unlimited lines of symmetry!

Image source: Twinkl

Shape Transformation
There are different kinds of transformation.
Rotation is when the shape is
turned around a point.

Reflection is when a shape is
reflected in a mirror line.

Congruence: any
transformation of a shape
that leaves the lengths and
angles unchanged;
congruences are translations,
rotations, reflections and
combinations of these.
Translation is when a shape is
moved a certain distance from its
original position.

Image source: Haylock (2014)

Image source: Haylock (2014)

Image source: Haylock (2014)

Coordinates

A point on a grid has two numbers to
identify its position. These numbers are
known as coordinates.

Coordinates are always written as the number of steps across first, then the number of steps
up or down.
Helpful mnemonic:
The axes on a grid are used to find a point on the grid.

‘along the corridor
and up the stairs’

Image source: BBC Bitesize
Image source: BBC Bitesize

Statistics and
Probability

Handling Data: Displaying Data
There are numerous ways to visualise data.

Image source: BBC Bitesize

Handling Data; Calculating Averages
The median is the middle value.
To find the median, order the numbers and see which one is in
the middle of the list.
If there are two middle values then median is halfway between
them. This might not be a whole number.
Image source: BBC Bitesize

The mode is the number that appears the most..
To find the mode, order the numbers lowest to highest and see
which number occurs most often.

Image source: BBC Bitesize

Handling Data; Calculating Averages
The mean is the total of the numbers divided by how many numbers there are.
To find the mean, add all the numbers together and divide by
the number of numbers.

Image source: BBC Bitesize

The range is the difference between the biggest and smallest number.
To find the range, subtract the lowest number from the
biggest number. .

Image source: BBC Bitesize

Probability

Probability (or chance) is how likely
something is to happen.

Is something has a low probability, it is unlikely to happen.
If something has a high probability, it is likely to happen.

Probabilities are most
commonly shown as
fractions.

Probabilities can also be shown as decimals or percentages. Probabilities can be shown on a scale
between 0 (impossible) and 1 (certain).
A probability scale can initially use everyday language, such as:
• impossible;
• almost impossible;
• fairly unlikely;
• evens;
• fairly likely;
• almost certain;
• certain.

