Numeracy Toolkit
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Addition
Addition
Addition

• The column method
• The column method

53 672 + 8 519
53 672 + 8 519

2
2
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Subtraction

618 - 274

5
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Multiplication - the grid method

3
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Dividing - the bus stop method
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Doubling and Halving
• Our students can double and halve some numbers very easily, with others they
tend to struggle. You can use the following “partitioning” method to help:

468 x 2 = 936

531 ÷ 2 = 265.5
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Factors
A factor is a number that can divide into another number leaving no remainder, that
means it has to be less than or equal to that number. You can Þnd factors of a
number by thinking of numbers that multiply together to make that number.

Example 1: Factors of 20
1 x 20
2 x 10
4x5

Example 2: Factors of 36
1 x 36
2 x 18
3 x 12
4x9
6x6

So factors of 20 are:

So factors of 36 are:

1, 2, 4, 5, 10, 20

1, 2, 3, 4, 6, 9, 12, 18, 36

To Þnd the ÒHighest Common FactorÓ (HCF) of a pair of numbers you
Þnd out the factors of each number. The HCF is the Highest number
that appears in both lists. For example, the HCF of 20 and 36 is 4.
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Example 3: Factors of 7
1x7
So factors of 7 are:
1 and 7
Numbers that have only
2 factors are called
“Prime numbers”
Numbers that have an odd
number of factors are
called “Square numbers”
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Multiples
Multiples are numbers that belong in another number’s times table.
For example, 10 is a multiple of 5 because 10 is in the 5 times table.

Example 1 - multiples of 5

Example 1 - multiples of 13

5: 5, 10, 15, 20, 25, 30, ...

13: 13, 26, 39, 52, 65, 78, ...

You can also be asked to Þnd the ÒLowest Common MultipleÓ (LCM) of a pair of numbers.
If you are asked to Þnd the LCM of 6 and 10 you would write out the Þrst 5 multiples of
each number. The Þrst number that appears in both lists in the LCM.

6: 6, 12, 18, 24, 30, ...
10: 10, 20, 30, 40, 50, ...

30 is the LCM because it is Þrst number that appears in both
lists. If no number had appeared twice, you would keep writing
more multiples of both numbers until you eventually get an answer. DonÕt forget the numbers multiplied together will provide a
common multiple (e.g. 6 x 10 = 60), this may not provide the
LOWEST common multiple however.
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Non calculator percentages

Non calculator percentages
• The main thing our students need to be reminded of is:
“percent means out of 100”.
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Working
out a WITHOUT
percentage
Working out
a percentage
a calculator
WITHOUT a calculator

We encourage our students to always Þnd two percentages: 50% and 10%. These
two are essentially the easiest to Þnd, 50% = ÷ 2 and 10% = ÷ 10. Students can
then Òbuild upÓ to make other percentages.
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Calculator percentages
• To Þnd a percentage of a number with a calculator you need to use the following formula:

Òyour percentageÓ ÷ 100 x Òthe numberÓ
Example 1 - Find 75% of 800

Example 2 - Find 24% of 649

75 ÷ 100 x 800

24 ÷ 100 x 649

= 600

= 155.76
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My percentage in a test
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Negative Numbers - add and subtract
5

positive

4
3
2

negative

1

A positive number is a number that is greater than zero, whereas a negative
number is a number that is less than zero. Zero is neither positive nor negative.
In maths we tend to associate negative numbers with loss.
A number line can be a great visual way to help you add and subtract when
negative numbers are also involved.

0

Example 1:

Example 2:

Example 3:

Example 4:

-1

4 - 5 = -1

-2 - 3 = -5

-3 + 7 = 4

-4 + 2 = -2

-2
-3
-4
-5
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Negative Numbers - multiply and divide

+
+

Rules:

x
x
x
x

+

=
=
=
=

+

- - + - - +

x

3

2

1

0 -1 -2 -3

3

9

6

3

0 -3 -6 -9

2

6

4

2

0 -2 -4 -6

1

3

2

1

0 -1 -2 -3

0

0

0

0

0

0

0

0

-1 -3 -2 -1 0

1

2

3

-2 -6 -4 -2 0

2

4

6

-3 -9 -6 -3 0

3

6
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As we can see from the above table we can derive the
following rules. The saying that we use in school is:
“If the signs are the same, then solution is positive,
however, if the signs are diﬀerent then solution is negative.”
These rules are the same for division also.
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Data Handling
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Types of data
There are two types of data that our students are asked to present in graphs:
discrete and continuous. Discrete data can only take certain values, and is data
that can be counted. Continuous data can take any value within a certain range, and
is data that is measured.

Examples of discrete data

Examples of continuous data

The
number
tries
Newport
High
The
number
of of
tries
Bishop
of Llandaﬀ
School score
score in
School
in a
a match
match

The
Theheight
heightofofpeople
peopleininNewport
Bishop of
High
School
Llandaﬀ School

The number of trees in Bishop of
Llandaﬀ School

The time it takes to walk from your
house to Bishop of Llandaﬀ School
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Data Handling
Favourite subject at Newport High School

Scale
Label
Title

20
16
Frequency

Axis

Favourite Subject
at Bishop of Llandaﬀ
Frequency

12
8
4
0
Maths

English

Art

History

Subject

When drawing any graph it is important to remember the acronym
SALT. This word helps our students remember that each graph
should have a consistent scale. Axis should be labelled and each
graph should have a title. In this case, there should be gaps
between the bars as the data is discrete.
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Bar chart for discrete data
The acronym SALT has been used to good
eﬀect. This bar chart has a consistent
scale, the axis has been labelled and has
been given a title.

For discrete data there should be spaces
between the bars as the categories are
unrelated.

19

19

Pie chart for discrete data

You can also present discrete data
in a pie chart. To do this you must
Þnd the total frequency.
You must then use the formula:
“frequency ÷ total frequency x 360”

to work out the degrees for each
category. We always encourage our
students to add up all the individual
degrees they have calculated add
to 360° (degrees in circle)
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Grouped Frequency Diagram for continuous data

Again, SALT has been used to good eﬀect.
If what you are measuring has a unit of
measure, that should also be included when
labelling your axis.

For continuous data the bars should
touch.
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Frequency Polygon for continuous data

For continuous data you can also draw a
line graph, or to give it its full name, a
frequency polygon.

Frequency polygons are plotted at the midpoints of grouped data.
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Algebra
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What is algebra?
It is the part of mathematics in which letters are used to represent unknown numbers in
formulae, expressions and equations. It is used in problem solving to speed up the process.

A quicker way?

5+5+5+5+5+5=6x5

Using algebra

because there
are 6 of them

Any letter on its
own does have
a 1 in front of it!
the number is 5
every time
This ‘multiplication’ sign is confusing when using letters
as it could be mistaken for the letter ‘x’. To avoid this
confusion we DON’T write it, instead we put the number
and letter together. Mathematicians assume whenever
they see a number and a letter together there IS an
invisible multiplication sign between them.

y+y+y+y+y+y=6xy
= 6y
Writing a multiplication is important when using numbers, e.g.
would be mistaken as 53 if we put them together with no sign. Writing a
multiplication is not wrong, e.g.
it more widely written as:
, the number in front of the letter is called a coeﬃcient
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Simplifying an expression
In algebra, students often get asked to ‘simplify’ an expression. You do not solve an expression, that is, you will
not get an answer such as “x =” at the end. You collect “like terms” and make them simpler, or shorter.

Example 1)

It is VERY IMPORTANT that you INCLUDE the sign in front of the coeﬃcient

To collect “like” terms I have circled in red ANYTHING with an a in it. When there were no more
parts with an a I started again. This time I put a rectangle around ANYTHING with a b in it.

Example 2)

Common misconceptions
include people forgetting
that there is a 1 in front

Other
misconceptions
include forgetting
to circle the sign
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More simplifying examples
5

positive

4
3

Negative numbers can make a
re-appearance so students should use
techniques to help them

2
1
0

negative

-1
-2
-3
-4
-5
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Expanding brackets

In algebra, students can also get asked to expand brackets. Here, students are required to multiply
the number on the outside of the bracket by BOTH of the terms inside the bracket.

Example 1)

Example 2)

Misconceptions include students forgetting to multiply the SECOND term - drawing the arrows is a
useful technique to help them not forget! Sometimes they get the sign in the middle wrong too - as a
rule, unless multiplying by a negative, the sign will remain the same. If multiplying by a negative it
would swap to its opposite sign.
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More expanding examples
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Factorising

To factorise an expression students are using the inverse (opposite) skill to expanding brackets. In eﬀect,
it is like giving them the answer to an expanding brackets questions and asking “what was the question”?

This number should be the
BIGGEST number that goes into
the pair of numbers (called the
Highest Common Factor)

Both these numbers MUST
be divided by the number
or the Highest Common
Factor (HCF)

Examples:
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Factorising - misconceptions
If you can spot that
the bracket COULD
factorise AGAIN then you have not
selected the HCF
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Equations

An equation is when your Þnal answer will be Òx =Ó. It when we use algebra in problem solving to Þnd a
missing number or numbers. There are two main ways that mathematicians like to solve them:
1) Change side, change sign
2) Balancing equations.
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How are equations formulated?
Solve this problem:
I think of a number, multiply it by 3, and add 4. My answer is 19.

In algebra, when we do not
know a number we think of
it as “x” (or any other letter)

3x

3x + 4

3x + 4 = 19

To solve this problem we need to work backwards through this problem,
and do the opposite of what was said. If the last thing was adding 4,
subtracting 4 tells us that 3 times the number was 15. If I divide by 3 I Þnd
the number that I was thinking of was 5.
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Two-term equations
1) Change side, change sign

2) Balancing the equation

This MUST be
the opposite
sign to the line
above.

For this to
remain EQUAL
whatever you
do to one side
must be done
to the other

The whole point of solving an equation is to get x on its own, so that we know
what the number I was thinking of is. We can always go back to the original line
and put the number in we have found to see if it works. For example, in this case
4 + 7 = 11, because this is true I know my solution is correct.
Each method will get the correct answer, it’s up to you which you prefer.
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1) Change side, change sign

2) Balancing the equation
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Three-term equations
1) Change side, change sign

2) Balancing the equation

When solving an equation with three terms you must carefully get “x” on its own. Start by
removing anything not physically attached to the “x”. Ensure the opposite signs are used
throughout to Þnd out what the original answer should be.
Checking my solution in the Þrst line: 2 x 7 = 14, then 14 + 3 = 17 tells me IÕm correct.
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Shape, Space and
Measure
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Perimeter
Perimeter is the total distance measured around the outside of any shape. You can
think of it as running around the shape once and adding the sides as you go
Start/End

Start/
End

It is measured in either metric or imperial units:
Metric measures: mm, cm, m, km
Imperial measures: inches, feet, yards, miles
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Area
Area is amount of space inside a ßat shape. We measure it by counting how many
1x1 squares can Þt in the shape.

3 cm
5 cm
If you count the squares, you will Þnd there are 15 square units, as each square
measures 1 cm x 1 cm, this is 15cm².
It is measured in either metric or imperial units²:
Metric measures: mm², cm², m², km²
Imperial measures: inches², feet², yards², miles²
38

38

Formulae
your child
expected to
to know:
know:
Formulae
learners
areisexpected

height

base

Area of a rectangle = base x height
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Formulae
learners
areisexpected
to know:
know:
Formulae
your child
expected to
height is
the perpendicular
distance between the
parallel sides a and b

height

height
base

base

Area of a triangle = base x height
2
40

40

Formulae
learners
areisexpected
to know:
know:
Formulae
your child
expected to

REMEMBER: height is the
perpendicular distance
between the parallel sides a
and b

a
height

b

Area of a trapezium = (a + b) x height
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Formulae
your child
expected to
to know:
know:
Formulae
learners
areisexpected

height
base

Area of a parallelogram = base x height
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Formulae
expectedtotoknow:
know:
Formulaelearners
your childare
is expected

r

Area of a circle = πr²
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Volume
Volume is the capacity inside a 3 Dimensional shape. We measure it by counting
how many 1x1x1 cubes can Þt in the shape.

4cm

1cm
1cm

1cm
10cm

6cm

If you count the cubes, you will Þnd that you could Þt in 240, as each cube
measures 1 cm x 1 cm x 1cm, this is 240cm³.
It is measured in either metric or imperial units³:
Metric measures: mm³, cm³, m³, km³
Imperial measures: inches³, feet³, yards³, miles³
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What is a prism?
A prism a 3 Dimensional object that has a constant cross section
in at least one direction. That means if you sliced the shape in
pieces then you see the same area repeatedly.

45

45

Formulae
are
expectedto
toknow:
know:
Formulaelearners
your child
is expected

height
length

width

Volume of a cube = length x width x height
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Formulae
your child
expected to
to know:
know:
Formulae
learners
areisexpected

height

width

length

Volume of a cuboid = length x width x height
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Formulae
are
givenininthe
theexam:
exam:
Formulaelearners
your child
is given

Given in all WJEC papers
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Types of angles
Acute

Right angle
A right angle measures 90°. It looks
like an “L” shape, and is denoted by a
square and its mathematical name is
perpendicular.

An acute angle must measure less
than 90°.

Obtuse

An obtuse angle must measure more
than 90°, but less than 180° (which is a
straight line).

Reßex
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An reßex angle must measure more
than 180°, but less than 360° (which is
a circle).
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Online Resources

Hegarty Maths free online videos
KS2 to KS5

PiXLmaths
click here

Corbett Maths Exam Solutions vle.mathswatch.co.uk
free online videos
KS2, KS3 and KS4

BBC Bitesize for
all years
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free online videos
for KS5

Mathematics
department on
twitter
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