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Contents 1) Number and Algebra

X 1 2 3 4 5 6 7 8 9 10

1 1 2 3 4 5 6 7 8 9 10

2 2 4 6 8 10 12 14 16 18 20

3 3 6 9 12 15 18 21 24 27 30

4 4 8 12 16 20 24 28 32 36 40

5 5 10 15 20 25 30 35 40 45 50

6 6 12 18 24 30 36 42 48 54 60

7 7 14 21 28 35 42 49 56 63 70

8 8 16 24 32 40 48 56 64 72 80

9 9 18 27 36 45 54 63 72 81 90

10 10 20 30 40 50 60 70 80 90 100

Times tables

Grid method multiplication

X 200 70 5

20 4000 1400 100

7 1400 490 35

4000
1400
1400
490

100
+       35

     7425

Make sure you 
always check your 

working out.  
Even the smallest 
mistake can leave 
you with the wrong 

answer!
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Division Negative numbers

One of the best methods to use for division is the bus stop method.  
Before starting the calculation it is useful to write out the times tables 
of the number you are dividing by.

On the Celsius scale, 0
o 

is the freezing point of 
water and 100

o 
is the boiling point.

Thinking of 
the scale on a 
thermometer 

can help to order 
negative numbers!

7
0
2252

The first step is how many 7s in 2 - the 
answer is 0, with 2 left over, so we put the 0 
above the bus stop and carry the 2.

Again, we start at the far left and ask 
how many 5s there are in 1. The answer is 
0, with 1 left over.

Now, how many 5s in 19. 3 x 5 = 15  
so the answer is 3 with 4 left over.

Next, how many 5s in 46. 9 x 5 = 45 so 
the answer is 9 with 1 left over - we have 
run out of numbers to carry the 1 on to,  
so we move in to decimals.

Finally, how many 5s in 10. This goes 
exactly 2 times so we can finish the bus 
stop, remembering to put a decimal in our 
answer.

The next step is how many 7s in 25.  
We can see from our times tables that  
3 x 7 = 21, so the answer is 3, with 4 left over.

The final step is how many 7s in 42. Our 
times table says 6 x 7 = 42 so the answer is 6, 
with nothing left over. 

1.

1.

2.

3.

4.

2.

3.

7 252

5 196

7
0
2252 7

0
22542

3

7
0
22542

3 6
7

0
22542

3

5 1196
0

5 1196
0

5 11946
0

5 11946
0 3

5 11946.10
0 3 9

5 119461.0
0 3 9

5 11946.10
0 3 9.2

So 196 ÷ 5 = 39.2

So 252 ÷ 7 = 36

The good thing about this method is that we can use it for decimal answers too! 

Negative Numbers

The  
temperature  

is -25oC

The  
temperature  
is 60oC

Positive Numbers

Are numbers less than zero. Are numbers greater than zero.

0
o
c 0

o
c

-10 -10

10 10

30 30

50 50

70 70

90 90

20 20

40 40

60 60

80 80

100 100

-20 -20

-30 -30

-40 -40

-50 -50
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You need to know the following square numbers:

1² = 1 x 1 = 1

6² = 6 x 6 = 36

11² = 11 x 11 = 121

2² = 2 x 2 = 4 

7² = 7 x 7 = 49

12² = 12 x 12 = 144

3² = 3 x 3 = 9 

8² = 8 x 8 = 64

13² = 13 x 13 = 169

4² = 4 x 4 = 16

9² = 9 x 9 = 81

14² = 14 x 14 = 196

5² = 5 x 5 = 25

10² = 10 x 10 = 100

15² = 15 x 15 = 225

You need to know the following cube numbers:

1³ = 1 x 1 x 1 = 1 4³ = 4 x 4 x 4 = 64

2³ =2 x 2 x 2 = 8

5³ = 5 x 5 x 5 =125 3³ = 3 x 3 x 3 = 27

10³ = 10 x 10 x 10 = 1000

Exponent, index, power or order

An exponent (index, power or order) is a small number placed to the upper-right of a 
number which shows how many copies of the base number are multiplied together.

Types of fractions

There are three main types of fractions.

5
4

 = 5x5x5x5 = 625
exponent, index, power or order

base expanded notation value

Examples

Base 
Exponent, index 
or power

Read as Expanded 
notation Value

3
2

three squared or three to the power of two 3 x 3 9

5
3

five cubed or five to the power of three 5 x 5 x 5 125

10
4

ten to the power of four 10 x 10 x 10 x 10 10,000

4
5

four to the power of five 4 x 4 x 4 x 4 x 4 1,024

10
0

1101001000 0.1 0.01 0.001

10
3

10
-3

10
-1

10
2

10
-2

10
1

Proper fractions

The numerator is less than the denominator.

Improper fractions

The numerator is larger than or equal to the denominator.

Mixed numbers

A number written as a whole number with a proper fraction.

1
2

1
22

2
32 3

42

5
2

1
4

4
4

5
3

7
4

2
3

7
10

numerator

numerator

denominator

denominator
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Fraction, decimal, percentage converter

Place your ruler vertically on this page and read off the scale to convert between  
fractions, decimals and percentages.

Rounding

Numbers are rounded to change them to a more convenient value.

Rounding is 
important when 

making estimates.

The number of 
decimal places 

is the number of 
digits to the right 

of a decimal point.

1

1/3

1/4

1/5

1/6

1/7

1/8

1/9

1/10

1/3

1/4

1/5

1/6

1/7

1/8

1/9

1/10

1/3

1/4

1/5

1/6

1/7

1/8

1/9

1/10

1/4

1/5

1/6

1/7

1/8

1/9

1/10

1/5

1/6

1/7

1/8

1/9

1/10

1/6

1/7 1/7

1/8

1/9

1/10

1/8

1/9

1/10

1/8

1/9

1/10

1/9

1/10 1/10

1/2 1/2

0%

0

5%

0.05

35%

0.35

85%

0.85

20%

0.2

70%

0.7

50%

0.5

100%

1

10%

0.1

40%

0.4

90%

0.9

25%

0.25

75%

0.75

55%

0.55

15%

0.15

65%

0.65

45%

0.45

95%

0.95

30%

0.3

80%

0.8

60%

0.6

A rounding instruction tells you how many digits to keep

1.  Look at the digit in the place value to be rounded to

2.  Increase it by 1 if the digit to the right of it is 5 or more

3. Leave it the same if the digit to the right of it is less than 5

4. Remove everything to the right of the digit.

Round to the nearest...

When rounding to 10 or above there’s an important change to step 4

4. R eplace whole numbers to the right of the digit with zero(s),  
then remove everything to their right

Round to the nearest...

3 decimal places (thousandth) 6945.3728 6945.373
2 decimal places (hundredth) 6945.3728 6945.37
1 decimal place (tenth) 6945.3728 6945.4
Whole number 6945.3728 6945

ten 6945.3728 6950
hundred 6945.3728 6900
thousand 6945.3728 7000

6 9 4 5 . 3 7 2 8
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Check in 1 (Number and Algebra)

Level 1

 Read and write numbers to 10

 Add and take away up to 10

Level 2

 Add and take away up to 10

 Understand place value 

 Order numbers up to 100

 Know add is opposite of take away

 M entally solve money and 
measurement problems

 Recognise number patterns

 Recognise odd and even numbers

Level 3

 Understand place value up to 1000

 Make approximations up to 1000

 Use decimals with money

 U se negative numbers with 
temperatures

 K now addition and subtraction facts 
up to 20

 A dd and subtract 2 digit numbers in 
your head

 A dd and subtract 3 digit numbers on 
paper

 K now 2, 3, 4, 5 and 10 times tables and 
their divides

 S olve times and divide problems, 
including remainders

 Use simple fractions

 R ecognise equivalent simple fractions

Level 4

 Multiply and divide by 10 and 100

 U se a mixture of mental methods to 
do calculations

 K now times tables up to 10 x 10 and 
their divides

 A dd, subtract, multiply and divide on 
paper

 A dd and subtract decimals to 2 
decimal places

 Order decimals to 3 decimal places

 C heck answers make sense to 
questions

 R ecognise approximate bits of a whole 
one 

 Describe number patterns

 K now about multiples, factors and 
square numbers

 B egin to use simple word equations

 Use positive co-ordinates

Level 5

 M ultiply and divide by 10, 100 and 1000

 O rder, add and subtract negative 
numbers

 A dd, subtract, multiply and divide with 
2 decimal places

 S implify fractions to their lowest 
terms

 S olve simple ratio and proportion 
problems

 W ork out fractional and percentage 
parts of things

 M ultiply a 3-digit number by a 2-digit 
number

 D ivide a 3-digit number by a 2-digit 
number

 U se inverses or estimates to check 
answers

 Write equations

 U se brackets and BIDMAS accurately

  U se co-ordinates in all 4 quadrants

Level 6

 O rder and approximate decimals to 
solve problems

 Use trial and improvement methods

 W ork out percentage and fractions 
using 100%

 U se equivalences between fractions, 
decimals and percentages

 Calculate using ratios

 A dd and subtract fractions with 
different denominators

 F ind the word rule for the next term of 
a sequence

 F ind the nth term of a linear sequence

 Form and solve linear equations

 Represent mappings using algebra

 U se co-ordinates for graphs and 
interpret features

Level 7

 R ound to 1 significant figure for 
estimating

 U nderstand effects of multiplying and 
dividing by a number between 0 and 1

 U se a calculator efficiently and 
appropriately

 U se multiplying methods for 
proportional changes 

 F ind the nth term of a quadratic 
sequence

 M ultiply 2 brackets together  
(x + n)(x + m)

 Simplify quadratic expressions

 S olve simultaneous equations 
algebraically

 S olve simultaneous equations using 
graphs

 Solve simple inequalities

Level 8

 S olve problems involving powers and 
roots

 S olve problems using standard form

 U se fractions and percentages for 
repeated proportional changes

 C alculate original quantity from a 
proportional change

 S ubstitute fractions, decimals and 
negatives into formulae 

 C alculate one variable, given the 
others in an equation

 F ind common factors of algebraic 
expressions

 R ecognise the difference of 2 
algebraic squares

 Solve inequalities in 2 variables

 S ketch and interpret graphs of linear, 
quadratic, cubic and reciprocal 
functions

 S ketch and interpret real life graphs

Exceptional Performance

 U nderstand rational and irrational 
numbers

 Determine bounds of intervals

 U nderstand and use direct and inverse 
proportion

 U se indices for fractional and negative 
values

 F ind algebraic general laws to connect 
data

 S olve simultaneous equations where 
one is linear and the other is quadratic

 S olve problems involving  
intersections and gradients of graphs
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2)  Shape, Space &  
Measures

Compass points

Directions are found using a magnetic compass, an instrument  
containing a magnetised needle that points to Earth’s magnetic north.

There are four main points  
of the compass: 

North: (0�)

East: (90�)  

South: (180�) 

West:  (270�)

Directions halfway between these 
points are called north east, north west, 
south east and south west.

Speed, distance, time 

Converting minutes into decimals

As a general rule just divide the number of minutes by 60 to get the decimal value. This 
is particularly useful when calculating speed!

This phrase 
can help you 

remember the 
order of the points 
of the compass. 

The three main units of speed are:

Naughty Elephants Squirt Water

Miles  
per hour  

mph 

Kilometres  
per hour  

km/h  

Metres  
per second 

m/s 

5 minutes 5/60 = 0.08333… 0.08 (to 3 dp)

10 minutes 10/60 = 0.1666... 0.17 (to 2 dp)

12 minutes 12/60= 0.2 0.2

30 minutes 30/60 = 0.5  0.5

45 minutes 45/60 = 0.75 0.75

D D D

S S ST T T

Distance = Speed x Time Time =  Distance 
Speed

Speed =  Distance 
Time
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 Converting units

Imperial to metric 

Length Mass Capacity/volume

5 miles = 8km 1kg = 2.2 pounds 1 litre = 1.75 pints

1 inch = 2.5cm 1 gallon = 4.5 litres

1 foot = 30cm

Imperial

Length Mass Capacity/volume

1 foot = 12 inches 1 pound = 16 ounces 1 gallon = 8 pints

1 yard = 3 feet 1 stone = 14 pounds

Metric

Length Mass Capacity/volume

1cm = 10mm 1g = 1000mg 1l = 1000ml

1m = 100cm 1kg = 1000g 1l = 100cl

1km = 1000m 1 tonne = 1000kg

Capacity

Litre

One litre is the volume of a  
cube with 10cm sides

10cm10cm

10cm

1m

1m
3
 =  

1000000cm
3

So 1 litre = 
1000cm³

 Time

Time measurement units

1000 milliseconds

60 seconds

60 minutes

24 hours

7 days

2 weeks

4 weeks

12 months

52 weeks

365 days

366 days

10 years

100 years

1000 years

1 second

1 minute

1 hour

1 day

1 week

1 fortnight

1 month

1 year

1 year

1 year

1 leap year

1 decade

1 century

1 millennium

Sometimes 
questions will 

assume you know 
these different 

measures of time...
so make sure  

you do!

1m x 1m x 1m = 1m
3

100cm x 100cm x 100cm = 1000000cm
3
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Timelines

A timeline displays a list of events in chronological order.

A timeline of the construction of the 
Sydney Harbour bridge

Telling the time - o’clock

8 o’clock

2 o’clock 10 o’clock4 o’clock

8:00

2:00 4:00 10:00

Hour Hand on hour

Minute Hand on 12 o’clock

1922

1923

1924

1925

1926

1927

1928

1929

1930

1931

1932

1933

1922 Parliament passed the 
Sydney Harbour Bridge Act 
No.28.

1923 Building tenders called 
for.

28 July 1923 ‘Turning the 
first sod’ ceremony at 
Milsons Point.

24 March 1924 ‘Building 
contract awarded to Dorman 
Long and Co Ltd of England.

January 1925 Excavations for 
the abutments and approach 
span to begin.

26 October 1928 Arch 
construction begins, 
supported by cables.

19 August 1930 The two 
halves of the arch touch for 
the first time.

1930 Arches joined by rivets, 
cables removed. Placing 
vertical hangers commences. 

1931 Eight road lanes and 
two sets of tram and railway 
tracks completed. Building 
pylons on top of abutments 
commences.

15 January 1932 The last 
stone of the north-west pylon 
set in place.

Saturday, 19 March 1932 
Official opening.

September 1928 Abutments 
and approach spans completed.

Notice how  
the years are  

evenly spaced out 
like a scale on  

a graph!

Abutments

Creeper 
crane

Pylons
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Telling the time - half past Telling the time - quarter hours

Half past 8

Half past 2

8:30

2:30

Minute Hand on 6 - half past

Half past 10Half past 4

4:30 10:30

Hour Hand half way past hour

Quarter to 8

7:45

Quarter past 8

8:15

Minute hand on  
3 - quarter past

Hour Hand  
after hour

Hour Hand  
before hour

Minute hand on 
9 - quarter to
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7 minutes to 8

23 minutes past 8

8:23

7:53

Hour Hand  
past hour

Hour Hand  
before hour

Minute Hand  
on minutes past

Minute Hand  
on minutes toto

Telling the time - nearest minute

past

Telling the time - nearest 5 minutes

20 minutes past 7

10 minutes to 5

7:20

4:50

Hour Hand  
before hour

Hour Hand  
before hour

Minute Hand  
on minutes past

Minute Hand  
on minutes to

5
10

15

20
25

5
10

15

20
25
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Polygons

Polygons are 2-dimensional shapes. They are made of straight lines and the shape is 
“closed” (all the lines connect up).

Dodecagon -12 sides, Pentadecagon - 15 sides, Icosagon - 20 sides,  
Hectogon -100 sides. A hectogon looks like a circle except at very high magnification.

Half the base x height (altitude)

Polygon  
(straight sides)

Not a Polygon  
(has a curve)

Not a Polygon  
(open, not closed)

Polygons with equal sides and angles are called regular polygons 

Regular 
polygons

No. of 
sides and 
vertices

No. of 
angles

Size of 
interior 
angles

No. of 
lines of 
symmetry

Order of 
rotational 
symmetry

No. of 
diagonals

 
Equilateral 

Triangle

3 3 60� 3 3 0

Square

4 4 90� 4 4 2

Pentagon

5 5 108� 5 5 5

Hexagon

6 6 120� 6 6 9

Heptagon

7 7 128.6� 7 7 14

Octagon

8 8 135� 8 8 20

Nonagon

9 9 140� 9 9 27

Decagon

10 10 144� 10 10 35

Triangles

A triangle is a polygon with three sides and three angles. The total of the angles  
in any triangle is 180�.

Scalene triangles 
No equal angles or equal sides

Equilateral triangles
3 equal angles and 2 equal sides

Isosceles triangles
2 equal angles and 2 equal side

Obtuse triangles
One obtuse angle (more than 90�)

Acute triangles
Three acute angles (less than 90�)

Right angle triangles
One right angle of 90�

Types of triangles

60˚

60˚ 60˚

An equilateral triangle 
has 3 equal sides and 
three equal angles of 60�.

Altitude of a triangle 

The perpendicular  
distance from the  

vertex of a triangle to  
the opposite side. 

Area of a triangle

h A =  ⅟2  b x h
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Circles

A circle is a plane shape bounded by a continuous line which is always the same 
distance from the centre.

Circle Terminology

Circumference 

The distance around a circle.

Radius  

The distance from the centre of a circle  
to the circumference. Half the diameter.

Diameter  

A straight line passing through the 
centre of a circle to touch both sides of 
the circumference. Twice as long as the 
radius.

Chord

A straight line joining two points on the 
circumference of a circle. The diameter  
is a special kind of chord.

Arc 

A section of the circumference.

Sector 

A selection of a circle, bounded by  
two radii and an arc.

Segment 

A section of a circle, bounded by a chord 
and an arc.

Tangent 

A straight line touching the circumference 
once at a given point.

Area and perimeter

Area

Area is the size a surface takes up  
measured in square units. 

Area can be determined using a grid or a 
formula.

Using a grid

The squares are counted to find an area.

Using a formula

Circle A = π x r2

Square A = l x l

Rectangle  
and Parallelogram A =  b x h

Triangle A =  ⅟2  b x h

Isosceles 
Trapezium (UK) A = (a + b) x h 
Trapezoid (US)  2 

A = area l = length b = base h = height r = radius π = pi

h hh

hr
l

l
b

b bb

a

Perimeter

Perimeter is the distance around the 
outside of a shape.

Adding the length of the sides

The perimeter of a polygon is the sum of 
the length of all its sides.

P = 4 + 8 + 4 + 8 = 24 cm

8 cm

8 cm

4 cm 4 cm

P = 4 + 7 + 2 + 6 = 19 cm

7 cm

6 cm

4 cm

P = 4 + 2 + 2 + 4 + 2 + 2 + 4 + 8 = 28 cm

2 cm2 cm

2 cm 2 cm
4 cm

8 cm

4 cm 4 cm

P = 4 + 8 + 6 = 18 cm

8 cm

6 cm

4 cm

Circumference

Sector

Segm
ent

Chord

Ta
ngent

Ta
ngent

Radiu
s

Diameter

A
rc

Circumference of a circle

C = 2 π r
(circumference = 2 x π x radius)

Area of a circle

A = π r
2

(area = π x radius x radius)

pi = ratio of the circumference of a circle to its diameter. 

= 22 ÷ 7 or 3.14 to 2 decimal places

A semi-circle is half 
of a circle, bounded 
by the diameter 
and an arc.

A quadrant is 
a quarter of 
a circle or its 
circumference.

2 cm
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Check in 2 (SSM)Symmetry 

There are two types of symmetry, reflective symmetry and rotational symmetry.

Reflective symmetry

A shape is symmetrical if one half is a mirror image of the other half when it is reflected 
across a line of symmetry.

Level 1

 Describe things about shapes

 Measure and order things

 Order events

Level 2

 Know maths names for shapes

 Talk about corners, sides of shapes

 K now difference between straight and 
turning

 Know angles measure turns

 Recognise right angles

 Begin to measure length and mass

Level 3

 Group shapes in many ways

 Recognise reflective symmetry

 U se metric units to measure length, 
capacity and mass

 Use measures of time

Level 4

 Make 3D models

 D raw 2D shapes different ways round 
on a grid

 Reflect simple shapes in a mirror line

 U se correct units and instruments to 
read measurements

 Find perimeters of simple shapes

 Find areas by counting squares

Level 5

 M easure and draw angles to the 
nearest degree

 Know the angle sum at a point

 Know the angle sum in a triangle

 Recognise symmetry in 2D shapes

 K now rough metric to imperial 
equivalences

 Convert between metric measures

 Estimate everyday measurements

 K now the formula for the area of a 
rectangle

Level 6

 Recognise 2D drawings of 3D shapes

 K now properties of different 
quadrilaterals

 U se angle and symmetry facts in 
polygons

 U se angle facts with parallel and 
intersecting lines

 Devise instructions to create loci

 K now formulae for circumference and 
area of a circle

 F ind the area of shapes made from 
rectangles 

 Find the volume of cuboids

 E nlarge shapes by a positive whole 
scale factor

SHAPE

Regular polygons

The number of lines of symmetry and the order of rotational symmetry of any regular 
polygon is equal to the number of sides.

Rotational symmetry

A shape has rotational symmetry if, when it is turned around on its centre point, it 
matches its original outline more than once.

The order of rotational symmetry is the number of times it matches in one full rotation.

This shape has 
rotational symmetry 
of order 8.

3 4 5 6 7 8 9 10
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Level 7

 Know and use Pythagoras’ theorem

 Calculate lengths, areas and volumes 

 E nlarge shapes by fractional scale 
factors

 R ecognise similarity of enlarged 
shapes

 Identify the locus of an object

 R ecognise and use inaccuracies of 
measurements

 U se compound measures like speed 
and density

Level 8

 U nderstand and use congruence and 
similarity

 U se trigonometry in right-angled 
triangles

 C alculate the dimensions of a 
formula: length, area or volume 

Exceptional Performance

 S ketch graphs of sine, cosine and 
tangent for any angle size

 U se Pythagoras and trigonometry  
in 3D

 Use congruence rules in formal proofs

 C alculate lengths of arcs and areas of 
sectors

 C alculate the surface area of a 
cylinder

 C alculate the volume of cones and 
spheres

3) Handling Data
Averages

Mean, median and mode are all types of averages.

They are measures used to find the location of the middle (central tendency)  
of a data set.

Mean

The average of all the scores.

Add up all the scores, then divide by the total number of scores.

Median

The middle value of an ordered set of scores.

Order the scores from least to greatest. Locate the middle score.

Mode

The score that occurs the most.

Order the scores from least to greatest. Locate the score that occurs the most.

3, 4, 5, 5, 5, 6, 6, 7, 8, 8, 9

3, 4, 5, 5, 5, 6, 6, 7, 8, 8, 9

3, 4, 5, 5, 5, 6, 6, 7, 8, 8, 9

11 scores 3 + 4 + 5 + 5 + 5 + 6 + 6 + 7 + 8 + 8 + 9 = 66

66 ÷ 11 = 6  Mean = 6

If the number of scores is even, the median is the average of the two middle scores.

There can be more than one mode. If each score occurs only once there is no mode.
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Range

Range is a measure of spread and is the difference between the highest score and the 
lowest score in a data set.

Range

Highest score - lowest score = range

Range - bar graph

Pie charts

A pie graph or pie chart uses a divided circle where each part represents a  
percentage of the total.

Each part is called a sector.

When comparing  
two sets of data, always 
make a reference to at 

least one of the averages 
and the range. The bigger 
the range the more varied 

the data, the smaller  
the range the more  
consistent the data.

All the angles in a 
pie chart add up to 

360 degrees.

3, 4, 5, 5, 5, 6, 6, 7, 8, 8, 9
9 - 3 = 6  Range = 6

Oceanarium - numbers of marine creatures

100

80

60

40

20

0
Reptiles Molluscs Crustaceans Fish Mammals

Highest score - lowest score = range

100 - 20 = 80  Range = 80

Most popular 
creature

Number of 
students 

(frequency)

Crabs 5

Dolphins 4

Sharks 6

Turtles 3

Seals 2

Total 20

1.  Convert the frequencies to a percentage for the 
graph labels, e.g. 5/20 x 100 = 25%

2.  Find the degrees for each sector angle, e.g. 5 / 20 
x 360 = 90

3.  List the degrees in descending order, e.g. 108˚, 
90˚, 72̊ , 54̊ , 36̊

4.  Draw a circle and radius. Use a protractor to draw 
the angles from largest to smallest in a clockwise 
direction, measuring each next angle from the 
dividing line of the previous one.

4.  Label each sector with the category name and 
percentage. Write the title.

Making a pie graph

3J - most popular marine creature

10%

15%

20%

25%

30%

Seals

Turtles
Sharks

Dolphins

Crabs
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Line graphs

A line graph or line chart uses straight lines to join points which represent the data.

Line graphs are often used to show changes in data over a period of time.

Bar charts

A bar graph or bar chart is a commonly used graph for organising and displaying data.

Bars are used to show quantities or numbers so they can be easily compared.

Bar may be vertical or horizontal

The sharp decline in 
turtle numbers seen in 
2011 is believed to be 
a direct result of the 
devastating Queensland 
floods and cyclones 
experienced during the 
early part of the year.

You can break the 
axis if your scale 
needs to start at 
a number much 
higher than zero.
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Make sure all the 
axes are labelled 

and the graph has 
a title.
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Box plots

A box plot is a diagram or graph using a number line to show the distribution of a set of 
data. It displays the median, upper and lower quartiles, and the maximum and minimum 
values of the data.

Conversion graphs 

A conversion graph is a line graph used to convert one unit to another.

Example: 60 60 40 74 63 65 88 41 42 57 30 58 66 66 68

1. Arrange the value in ascending order.

30 40 41 42 57 59 60 63 65 66 66 68 74 88

2. Identify the median (the value in the middle ).

30 40 41 42 57 59 60 63 65 66 66 68 74 88

3.  Identify the lower quartile (median of the lower half) 
and the upper quartile (median of the upper half).

30 40 41 42 57 59 60 63 65 66 66 68 74 88

4. Draw a box - from the lower to the upper quartile

5. Draw a line in the box to show the median.

6. Draw the whiskers - to the minimum and the maximum. 

• The box shows the interquartile range.

• A line in the box marks the median.

• The ‘whiskers’ are lines running from 
the box to the maxium and minimum 
values.

• The lower quartile - median of the 
lower half of the scores.

• The upper quartile - median of the 
upper half of the scores.

Read across and down: 150km = 93 miles
Conversion graphs 

can be used for 
converting lots 
of other things, 

including different 
currencies.

0 10 20 30 40 50 60 70 80 90 100
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Scatter graphs

A scatter plot is a diagram where points are plotted to show the relationship (correlation) 
between two variables.

The points are placed as ordered pairs on a coordinate plane.

Example: Oceanarium Kiosk Management

To manage ordering supplies more effectively, three scatter plots were made to 
see if there was any correlation between daily temperatures and sales of ice cream, 
hamburgers and coffee.

Stem and leaf diagrams

A stem-and-leaf plot is a graph where the values in a set of data are arranged by place 
value.

A stem-and-leaf plot is similar to a histogram but provides more detail because the 
individual values are shown.

Example: Dolphin sightings - last 12 days

A stem-and-leaf plot for the set of data

3, 6, 7, 24, 25, 29, 31, 34, 40, 42, 42, 49

Positive Correlation

A positive trend - as one 
set of values increases, 
the other set increases. 
For example, as the 
temperature went up ice 
cream sales went up.

Negative Correlation

A negative trend - as one 
set of values increases,  
the other set decreases.

For example as the 
temperature went up 
hamburgers sales  
went down.

No Correlation

No trend - the points are 
scattered randomly with no 
visible pattern.

For example, as the 
temperature went up there 
was no apparent effect on 
coffee sales.

A line of best fit or trend line is a straight line that best represents the 
 value on the scatter plot.

Usually the leaf contains the last digit of the number and  
the stem contains all the other digits.
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To make a stem-and-leaf plot:

1. Sort the values in ascending order.

2. Draw a vertical line.

3.  Determine what place value the stem(s) 
and leaves will represent.

4.  Write the stem values without skipping 
any numbers.

5.  Write the leaf values in order (in a row to 
the right of each stem value).

6. Add a key and a title.

Stem 

0

1

2

3

4

Stem = 10

Leaves

3 6 7

4 5 9

1 4

0 2 2 9

Leaves = 1
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Travel graphs

A travel graph is a line graph showing the relationship between time  
and distance travelled.

Climate graphs
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Sometimes graphs 
represent more than one 

set of data. Climate graphs 
display information on 

temperature and rainfall.  
They are a combination 
of a line graph and a bar 

chart.
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Check in 3 (Handling Data)

Level 1

 Sort objects, giving reasons 

Level 2

 Sort objects by more than 1 reason

Level 3

 Read information in tables and lists

 Draw bar charts and pictograms

 In terpret information in bar charts and 
pictograms

Level 4

 C ollect data and record in a frequency 
table

 Use mode and range

 Group data in equal group sizes

 Draw and describe simple line graphs

Level 5

 Use the mean

 C ompare 2 sets of data using mode, 
median or mean

 In terpret graphs and make 
conclusions

 U nderstand and use the probability 
scale

 F ind probabilities of equally likely 
events

 F ind and interpret probabilities from 
an experiment

Level 6

 C ollect continuous data using equal 
class intervals

 C onstruct and interpret frequency 
diagrams

 Construct pie charts

 D raw conclusions from scatter 
diagrams

 D iscuss correlation on scatter 
diagrams

 F ind all outcomes from 2 events 
happening together

 K now the total probabilities of 
mutually exclusive outcomes is 1

Level 7

 Specify and test hypotheses

 Take account of variability and bias

 F ind modal class and estimate 
averages of grouped data

 C hoose the most suitable statistic for 
situations

 U se averages and range to compare 
distributions

 D raw a line of best fit on a scatter 
diagram

 U se relative frequency as a measure 
of probability

Level 8

 In terpret and construct cumulative 
frequency tables and graphs using the 
upper boundaries

 E stimate the median and interquartile 
range

 C ompare distributions to make 
inferences

 C alculate the probability of a 
compound event

Exceptional Performance

 Interpret and construct histograms

 U nderstand sampling methods and 
sample sizes may alter reliability

 Select and justify a sample

 R ecognise when to use probabilities 
associated with independent and 
mutually exclusive events
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Useful websites Mathematical symbols

www.nationalnumeracy.org.uk

www.crickweb.co.uk/links-numeracy 

www.mathematicshed.com 

www.mymaths.co.uk 

www.studyladder.co.uk 

www.khanacademy.com 

+  plus, add

-  minus, subtract, less, take away

x �  times, multiplied by

/ ÷ divided by, divide

=  is equal to, equals

� is not equal to

� is approximately equal to

‹  is less than

› is greater than

 is less than or equal to

  is greater than or equal to

.  decimal point

˚  degree, degrees

%  percent

π  pi… 3.14 approximately

� sum

� infinity

()  brackets, parentheses

 {}  braces, curly brackets

[]  brackets, square brackets

$  dollar, dollars

c, c  cent, cents

£  pound, pounds

 euro, euros

 is congruent to

 is parallel to 

  line

  ray

  interval

  angle 

  riagnhgt le

  perpendicular

  triangle

  parallilneel s

  lines – equal length

ƒ  frequency

Tally marks

 1
 2
 3
 4
 5
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