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Indices and Estimations
Students use place value to multiply and divide by decimal numbers and round a number to a given significant figure. As learning progresses,
they apply this knowledge to evaluate numbers written using standard index form.

Prerequisite Knowledge
• Understand and use place value for decimals, measures and
integers of any size
• Use the four operations, including formal written methods, applied
to integers and decimals.
• Order positive and negative integers, decimals and fractions; use
the number line as a model for ordering of the real numbers; use
the symbols =, ≠, <, >, ≤, ≥

Key Concepts
• 23, 2 is the base and 3 is the power. A base number is raised to a
power.
• Students should understand the equivalence between dividing by
decimals and multiplying by reciprocals as this leads on to dividing
with fractions.
• Any number raised to a power of zero is equal to one. Students
should understand this as dividing a number by itself equals one.
• The multiplication rule can be defined as na × nb = n(a+b). The
division rule is defined as na÷ nb = n(a-b).
• The power rule (23)2 = 26 is an extension of the multiplication rule.
The power of zero rule is an extension to the division rule.
• A number raised to a power of negative one is the reciprocal of that
number.
• When rounding 3.5 to one significant figure the 3 is the most
significant with the 5 tenths rounding it up to 4.
• When writing numbers in standard index for the number before the
decimal point must be between 1 to 9 inclusive.
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Working Mathematically

Subject Content

Develop fluency

Number

•

Select and use appropriate calculation strategies to solve
increasingly complex problems.
Reason mathematically

•

Extend and formalise their knowledge of ratio and proportion in
working with measures and geometry, and in formulating
proportional relations algebraically.
• Make and test conjectures about patterns and relationships; look
for proofs or counterexamples.
Solve problems
•

•
•
•
•

•

Develop their use of formal mathematical knowledge to interpret
and solve problems.
•
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Use conventional notation for the priority of operations, including
brackets, powers, roots and reciprocals.
Use integer powers and associated real roots (square, cube and
higher), recognise powers of 2, 3, 4, 5
Interpret and compare numbers in standard form A × 10n, where
1≤A<10, where n is a positive or negative integer or zero
Round numbers and measures to an appropriate degree of
accuracy [for example, to a number of decimal places or significant
figures]
Use approximation through rounding to estimate answers and
calculate possible resulting errors expressed using inequality
notation a<x≤b
Use a calculator and other technologies to calculate results
accurately and then interpret them appropriately

Lessons
Multiply and divide by 0.1, 0.01

Rounding numbers to a significant
figure

Making approximations using
rounding

Indices with negative powers

Large numbers in standard form

Writing small numbers in standard
form
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Simplifying numbers written in
index form

Additional Departmental Resources
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Polygons and Parallel Lines
Students discover the properties of interior, corresponding and alternate angles in parallel lines. As learning progresses, they are challenged to
prove each property using algebraic and geometrical notation. Later, students use interior and exterior angles of polygons to solve complex
problems.

Prerequisite Knowledge
• Draw and measure line segments and angles in geometric figures,
including interpreting scale drawings
• Apply the properties of angles at a point, angles at a point on a
straight line, vertically opposite angles
• Derive and use the sum of angles in a triangle and use it to deduce
the angle sum in any polygon

Key Concepts
• Alternate angles appear in ordinary and stretched out Z shapes and
are equal.
• Corresponding angles appear in F shapes. The F shape can be
reflected or rotated. Corresponding angles are equal.
• Interior angles appear in C shapes and have a sum of 180°.
• Students should be able to prove each angle property using
algebraic notation.
• Students need to be able to combine multiple angle properties to
solve a larger problem.
• All the exterior angles of a polygon have a sum of 360°.
• An interior and exterior angle lie along a straight line. Therefore,
interior plus exterior angle equals 180°.
• Students are often expected to combine multiple angle properties
when calculating angles in polygons.
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Working Mathematically

Subject Content

Develop fluency

Shape

•
•

Use language and properties precisely to analyse 2-D shapes
Select and use appropriate calculation strategies to solve
increasingly complex problems
Reason mathematically

•
•

•

Make and test conjectures about patterns and relationships; look
for proofs or counterexamples
• Begin to reason deductively in geometry, including using
geometrical constructions
Solve problems
•

Develop their mathematical knowledge, in part through solving
problems and evaluating the outcomes, including multi-step
problems
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Understand and use the relationship between parallel lines and
alternate and corresponding angles
Derive and use the sum of angles in a triangle and use it to deduce
the angle sum in any polygon, and to derive properties of regular
polygons

Lessons
Alternate and Interior Angles in
Parallel Lines

Corresponding Angles in Parallel
Lines

Exterior Angles of Polygons

Problem Solving with Angles of
Polygons
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Interior Angles of Polygons

Additional Departmental Resources
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Multiplying and Dividing with Fractions
Students learn about multiplying and dividing with fractions and mixed numbers using both visual and written methods. Learning progresses from finding the product
of two fractions to using reciprocal value to divide one mixed number by another.

Prerequisite Knowledge
Key Concepts
Order positive and negative integers, decimals and fractions; use the number • When multiplying and dividing with fractions students should cross-simplify
line as a model for ordering of the real numbers; use the symbols =, ≠, <, >,
the question to cancel out common terms.
≤, ≥
• Being able to visualise division with fractions and mixed numbers helps
students understand the written methods.
• Use the four operations, including formal written methods, applied to
integers, decimals, proper and improper fractions, and mixed numbers, all
• To divide with fractions students need to understand reciprocals and how
both positive and negative
to multiply and divide with 0.1 and 0.01.
• Answers should be left in their simplest terms.
•

Working Mathematically

Subject Content

Develop fluency

Number

•

Consolidate their numerical and mathematical capability from key stage 2
and extend their understanding of the number system and place value to
include decimals and fractions.
Reason mathematically

•

Extend their understanding of the number system; make connections
between number relationships, and their algebraic and graphical
representations
Solve problems

•

•
•
•

Develop their mathematical knowledge, in part through solving problems and
evaluating the outcomes, including multi-step problems
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Use conventional notation for the priority of operations, including brackets,
powers, roots and reciprocals.
Use the four operations, including formal written methods, applied to
integers, decimals, proper and improper fractions, and mixed numbers, all
both positive and negative
Use a calculator and other technologies to calculate results accurately and
then interpret them appropriately

Lessons
Multiplying with fractions

Multiplying with mixed numbers and
top-heavy fractions.

Dividing with fractions using visual
methods

Calculations with Fractions and
Mixed Numbers
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Dividing with mixed numbers and topheavy Fractions

Additional Departmental Resources
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Interpreting Data
Students learn how to choose and then plot the most appropriate representation for a set of data. As learning progresses, they interpret a range
of statistical diagrams to compare multiple distributions.

Prerequisite Knowledge
• Describe, interpret and compare observed distributions of a single
variable through appropriate graphical representation involving
discrete, continuous and grouped data; and appropriate measures
of central tendency (mean, mode, median) and spread (range,
consideration of outliers)
• Interpret and construct pie charts and line graphs and use these to
solve problems
• Calculate and interpret the mean as an average.

Key Concepts
• A pie chart displays data when you want to show how something is
shared or distributed.
• The angles at the centre of a pie chart have a sum of 360°. The
angles are used to represent the frequency or proportion.
• To compare data sets using pie charts use the angles to compare
the proportions and frequencies to compare the area.
• Continuous data can be arranged into a frequency table. The class
intervals using inequality notation to ensure they do not overlap.
• A frequency polygon joins the midpoints of the top of the bars with
a straight line.
• Scatter graphs show the correlation between two variables. If there
is a reasonable correlation a line of best fit can be drawn. There
should be approximately the same number of points on each side
of the line of best fit.
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Working Mathematically

Subject Content

Develop fluency

Statistics

•

Use language and properties precisely to analyse statistics.
Reason mathematically

•

•

Explore what can and cannot be inferred in statistical and
probabilistic settings, and begin to express their arguments
formally.
Solve problems

•
•

•

Construct and interpret appropriate tables, charts, and diagrams,
including frequency tables, bar charts, pie charts, and pictograms
for categorical data, and vertical line (or bar) charts for ungrouped
and grouped numerical data
Describe simple mathematical relationships between two variables
(bivariate data) in observational and experimental contexts and
illustrate using scatter graphs.

Begin to model situations mathematically and express the results
using a range of formal mathematical representations
Select appropriate concepts, methods and techniques to apply to
unfamiliar and non-routine problems.

Lessons
Bar charts for continuous data

Construct and interpret pie charts

Draw and Interpret Line Graphs
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Scatter Graphs and Correlation

Additional Departmental Resources
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Area of Shapes
Students learn how to calculate the area of triangles, parallelograms, and trapeziums. They use this knowledge to later find the total surface of
cuboids and prisms.
Prerequisite Knowledge
Derive and apply formulae to calculate and solve problems
involving: perimeter and area of triangles, parallelograms, trapezia,
volume of cuboids (including cubes) and other prisms
• Calculate and solve problems involving: perimeters of 2-D shapes
and composite shapes.
•

Working Mathematically
Develop fluency
•

Use language and properties precisely to analyse 2-D and 3-D
shapes
Reason mathematically

•

Begin to reason deductively in geometry,
Solve problems

•

Key Concepts
The area of a triangle is the product of its perpendicular height and
base divided by two. Students often forget to divide by two.
• To find the area of a composite shapes students should break it
down into its individual components.
• When identifying individual components of a composite shape
students tend to look for triangles and rectangles rather than
trapezia and parallelograms.
• To find the surface of a cube or cuboid students could draw the net
and work out the composite area.
• More able students could derive the formula for the surface are of a
cuboid.
•

Subject Content
Shape
•

•

Select appropriate concepts, methods and techniques to apply to
unfamiliar and non-routine problems.
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Derive and apply formulae to calculate and solve problems
involving perimeter and area of triangles, parallelograms, trapezia,
volume of cuboids (including cubes) and other prisms
Calculate and solve problems involving perimeters of 2-D shapes
and composite shapes.

Lessons
Area of Triangles and
Composite Shapes

Composite Area of 2D Shapes

Surface Area of a Cube and
Cuboid
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Surface Area of Prisms

Additional Departmental Resources
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Ratio, Proportion and Rates of Change
Students learn how to use ratio notation to solve problems ranging from interpreting the scale of a map to calculating a speed, distance or time.

Prerequisite Knowledge
• Work interchangeably with terminating decimals and their
corresponding fractions.
• Define percentage as ‘number of parts per hundred’, interpret
percentages and percentage changes as a fraction or a decimal
• Interpret fractions and percentages as operators

Key Concepts
• If the ratio between two things is the same, they are in direct
proportion.
• To divide an amount in each ratio, find the value of one share by
finding the total number of shares, then divide the amount by the
total number of shares.
• To compare values, work out the cost per unit or number of units
per pound or penny. This takes the form of 1 : n.
• A common misconception is to write the ratio of 2 : 3 as
2/3. Emphasise the need to consider the total number of shares
when writing a ratio as an equivalent fraction or percentage.
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Working Mathematically

Subject Content

Develop fluency

Ratio, proportion and rates of change

•

Select and use appropriate calculation strategies to solve
increasingly complex problems

Reason mathematically
•

•

•
•
•

•
Extend their understanding of the number system; make
connections between number relationships, and their algebraic and •
graphical representations
Extend and formalise their knowledge of ratio and proportion in
•
working with measures and geometry, and in formulating
proportional relations algebraically
•

Solve problems
•

•

Develop their mathematical knowledge, in part through solving
problems and evaluating
the outcomes, including multi-step problems
Select appropriate concepts, methods and techniques to apply to
unfamiliar and non-routine problems.

•
•
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Change freely between related standard units [for example time,
length, area, volume/capacity, mass]
Use scale factors, scale diagrams and maps
Express one quantity as a fraction of another, where the fraction is
less than 1 and greater than 1
Use ratio notation, including reduction to simplest form
Divide a given quantity into two parts in a given part: part or part:
whole ratio; express the division of a quantity into two parts as a
ratio
Understand that a multiplicative relationship between two quantities
can be expressed as a ratio or a fraction
Relate the language of ratios and the associated calculations to the
arithmetic of fractions
Solve problems involving direct and inverse proportion, including
graphical and algebraic representations
Use compound units such as speed, unit pricing and density to
solve problems.

Lessons
Scale drawings and map ratios

Writing Ratios in their simplest
form

Sharing in a given ratio

Direct proportion and exchange
rates

Inverse Proportion

Speed, distance and time
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Ratio and equivalent proportions

Additional Departmental Resources
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Functions, Graphs and Equations
Students learn how to plot linear graphs and use them to estimate the solutions to equations. As learning progresses students begin to plot and
identify the properties of quadratic graphs. Later, they estimate the solution to quadratic equations using graphical methods.
Prerequisite Knowledge
Use coordinates in all four quadrants
Substitute positive and negative numbers into formulae
Solve a two-step linear equation
Simplify an expression by collecting like terms.
Expand and factorise algebraic expressions

•
•
•
•
•

Key Concepts
Graphs are used to show a relationship between x and y
values. This relationship can be written as an equation.
• A straight-line graph is made up of a gradient, denoted as M which
determines the steepness and an intercept, denoted as C, which
determines where the line crosses the y axis.
• A graph is a visual representation of a continuous
function. Students often mistakenly draw line segments at the two
extreme x values.
• It can be helpful to record x and y values in a table when
calculating the coordinates for any graph.
• Quadratic graphs are in the shape of a parabola and symmetrical
about the turning point.
• When using a graph to solve an equation the solution can be taken
as an estimate due to the inaccuracies of measurements and
drawings.
• Graphs can be used to model situations as the line represents a
continuous set of results.
•
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Working Mathematically

Subject Content

Develop fluency

Algebra

•

Move freely between different numerical, algebraic, graphical and
diagrammatic representations [for example, equivalent fractions,
fractions and decimals, and equations and graphs]
• Develop algebraic and graphical fluency, including understanding
linear and simple quadratic functions
Reason mathematically
•

Identify variables and express relations between variables
algebraically and graphically
Solve problems

•
•

Begin to model situations mathematically and express the results
using a range of formal mathematical representations
Select appropriate concepts, methods and techniques to apply to
unfamiliar and non-routine problems.

•
•

•
•

•

•
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Work with coordinates in all four quadrants
Recognise, sketch and produce graphs of linear and quadratic
functions of one variable with appropriate scaling, using equations
in x and y and the Cartesian plane
Interpret mathematical relationships both algebraically and
graphically
Reduce a given linear equation in two variables to the standard
form y = mx + c; calculate and interpret gradients and intercepts of
graphs of such linear equations numerically, graphically and
algebraically
Use linear and quadratic graphs to estimate values of y for given
values of x and vice versa and to find approximate solutions of
simultaneous linear equations
Model situations or procedures by translating them into algebraic
expressions or formulae and by using graphs

Lessons
Horizontal and Vertical Straight
Line Graphs

Plotting Graphs on a Grid

Using Graphs to Solve Linear
Equations

Using Real Life Graphs

Drawing Parabolas

Using Parabolas to Solve
Quadratic Equations
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Interpreting Linear Graphs

Additional Departmental Resources
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Expressions, Equations and Formulae
Students continue to develop their algebraic reasoning skills by expanding a pair or brackets, factorising expressions, solving equations and
formulae and changing the subject of a formula.
Prerequisite Knowledge
• Use and interpret algebraic notation, including:
o ab in place of a × b
o 3y in place of y + y + y and 3 × y
o a2 in place of a × a, a3 in place of a × a × a; a2b in place of a × a
×b
o a/b in place of a ÷ b
• coefficients written as fractions rather than decimals
• simplify and manipulate algebraic expressions to maintain
equivalence by collecting like terms

Key Concepts
• Expanding brackets means to take out of brackets. Factorising an
expression is put in brackets.
• When expanding brackets by a negative students often forget to
multiply every term inside the bracket by the negative.
• When factorising expressions, the highest common factor of each
term. A common misconception is to factorise only partially. For
example 9a + 12a2 is fully factorised as 3a(3 + 4a) not a(9 + 12a).
• When solving equations involving brackets it is not always
necessary to expand the bracket first. It is often possible to divide
both sides by the number outside the bracket.
• To solve an equation, you have to get the letter on its own on one
side of the equation. Begin by collecting like terms so all the letters
are together.
• When substituting known values into a formula remember to use
the correct order of operations. Students often make mistakes
when substituting in negative and fractional numbers.
• Formulae have an unknown on its own. This is the subject of the
formula. Use the balance method and order of operations to
change the subject of the formula.
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Working Mathematically

Subject Content

Develop fluency

Algebra

•

Use algebra to generalise the structure of arithmetic, including to
formulate mathematical relationships
• Substitute values in expressions, rearrange and simplify
expressions, and solve equations
Reason mathematically

•
•
•

•

Identify variables and express relations between variables
algebraically and graphically
Solve problems

•

•

Develop their mathematical knowledge, in part through solving
problems and evaluating the outcomes, including multi-step
problems
Select appropriate concepts, methods and techniques to apply to
unfamiliar and non-routine problems.

•
•
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Substitute numerical values into formulae and expressions,
including scientific formulae.
Understand and use the concepts and vocabulary of expressions,
equations, inequalities, terms and factors.
Simplify and manipulate algebraic expressions to maintain
equivalence by:
o Collecting like terms
o Multiplying a single term over a bracket
o Taking out common factors
o Expanding products of two or more binomials
Understand and use standard mathematical formulae; rearrange
formulae to change the subject
Use algebraic methods to solve linear equations in one variable
(including all forms that require rearrangement)

Lessons
Expanding a pair of brackets

Factorising expressions

Substitution into formulae

Changing the Subject of a
Formula

Expanding Brackets and
Collecting Like Terms
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Equations with the unknown on
both sides

Additional Departmental Resources
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Circles and Circular Shapes
In this unit students learn how to calculate the circumference and area of circles both as decimals and in terms of π. Learning progresses from
2D circles to finding the total surface area and volume of cylinders.
Prerequisite Knowledge
Derive and apply formulae to calculate and solve problems
involving perimeter and area of triangles, parallelograms, trapezia,
volume of cuboids (including cubes) and other prisms
• Calculate and solve problems involving perimeters of 2-D shapes
and composite shapes.
•

Key Concepts
The radius is the distance from the centre to any point on the
circumference. The plural of radius is radii.
• The diameter is the distance across the circle through the centre.
• π is a Greek letter used to represent the value of the circumference
of a circle divided by its diameter.
• The circumference is the distance about the edge of a circle. The
circumference of a circle can be calculated as:
o C = πD where D is the diameter, or,
o C = 2πr where r is the radius.
• The area of a circle can be calculated using the formula
o A = πr2 where r is the radius.
• A cylinder is a circular prism.
•

32

Working Mathematically

Subject Content

Develop fluency

Shape

•

Use language and properties precisely to analyse numbers,
algebraic expressions, 2-D
and 3-D shapes, probability and statistics.
• Use algebra to generalise the structure of arithmetic, including to
formulate
mathematical relationships
• Substitute values in expressions, rearrange and simplify
expressions, and solve
equations
Reason mathematically

•

•
•

•

Make and test conjectures about patterns and relationships; look
for proofs or counterexamples
• Begin to reason deductively in geometry, number and algebra,
including using geometrical constructions
Solve problems
•

•

Begin to model situations mathematically and express the results
using a range of
formal mathematical representations
Select appropriate concepts, methods and techniques to apply to
unfamiliar and nonroutine
problems.
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Derive and illustrate properties of triangles, quadrilaterals, circles,
and other plane figures [for example, equal lengths and angles]
using appropriate language and technologies
Calculate and solve problems involving perimeters of 2-D shapes
(including circles), areas of circles and composite shapes
Derive and apply formulae to calculate and solve problems
involving perimeter and area of circles and cylinders

Lessons
Circumference of a Circle

Problems with Circular Shapes

Area of a Circle

Volume of a Cylinder
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Total Surface Area of a Cylinder

Additional Departmental Resources
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Constructions
In constructions and scale drawings students learn how to construct triangles and elevation drawings to scale. As learning progresses, they
explore how to bisect lines and angles as in introduction to Constructing Loci at GCSE. Later, students solve problems involving bearings using
scale drawings.
Prerequisite Knowledge
• know angles are measured in degrees: estimate and compare
acute, obtuse and reflex angles
• draw given angles, and measure them in degrees (°)
• identify:
o angles at a point and one whole turn total 360°
o angles at a point on a straight line total 180°
o other multiples of 90°
• recognise angles where they meet at a point, are on a straight line,
or are vertically opposite, and find missing angles

Key Concepts
• You use different methods to draw triangles depending on what
information you are given.
o Side, Side, Side is constructed using a pair of compasses and
ruler
o Angle, Side, Angle is constructed using a protractor and ruler.
o Side, Angle, Side is constructed using pair of compasses,
protractor and ruler.
• The perpendicular bisector of a line is a line that divides the first
line into two
equal lengths and is at right angles to it.
• The angle of elevation is the angle between the horizontal line of
sight and the object. The angle of depression is the angle between
the line looking straight ahead and the line looking down at the
object.
• A bearing is a compass direction. A three figured bearing is a
clockwise angle measured from North. North lines are parallel.
• The bisector of an angle is the line or line segment that divides the
angle into two equal parts.
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Working Mathematically

Subject Content

Develop fluency

Geometry and measures

•

Use language and properties precisely to analyse 2-D and 3-D
shapes.
Reason mathematically

•

Begin to reason deductively in geometry using geometrical
constructions
Solve problems

•
•

Begin to model situations mathematically and express the results
using a range of formal mathematical representations.
Select appropriate concepts, methods and techniques to apply to
unfamiliar and non-routine problems.

•
•
•

•
•

•
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Draw and measure line segments and angles in geometric figures,
including interpreting scale drawings
Derive and use the standard ruler and compass constructions
(perpendicular bisector of a line segment,
Constructing a perpendicular to a given line from/at a given point,
bisecting a given angle); recognise and use the perpendicular
distance from a point to a line as the shortest distance to the line
Describe, sketch and draw using conventional terms and notations:
points, lines, parallel lines, perpendicular lines, right angles,
Use the standard conventions for labelling the sides and angles of
triangle ABC, and know and use the criteria for congruence of
triangles
Identify and construct congruent triangles

Lessons
Constructing triangles

Angles of elevation and
depression

Perpendicular bisectors

Scale drawings of bearings
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Bisecting angles

Additional Departmental Resources
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Percentages of an Amount
Students learn how to find a percentage of an amount using calculator and non-calculator methods. As learning progresses, they use decimal
multipliers to find a percentage change and calculate a simple interest in financial mathematics.
Prerequisite Knowledge
Work interchangeably with terminating decimals and their
corresponding fractions.
• Define percentage as ‘number of parts per hundred’, interpret
percentages and percentage changes as a fraction or a decimal
• Interpret fractions and percentages as operators
•

Key Concepts
A percentage is a fraction out of 100, so 52% is the same as
52/100, which as the decimal equivalent of 0.52.
• Finding a percentage of an amount without the use of a calculator
can be done by equivalent fractions or by finding 10%
first. Another method could be to change the percentage to a
decimal and multiply the decimal by the quantity
• If something increases by 20% the total percentage is 120%. This
has an equivalent decimal multiplier of 1.2.
• If something decreases by 20% the total percentage is 80%. This
has an equivalent decimal multiplier of 0.8.
• The original amount is 100%. To find the original amount students
should use equivalent ratios.
• The word ‘of’ means to multiply.
•
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Working Mathematically

Subject Content

Develop fluency

Ratio, proportion and rates of change
• Solve problems involving percentage change, including:
o percentage increase,
o decrease
o original value problems
o and simple interest in financial mathematics
Number

•

Consolidate their numerical and mathematical capability from key
stage 2 and extend their understanding of the number system and
place value to include decimals and fractions.
Reason mathematically

•

Extend their understanding of the number system; make
connections between number relationships, and their algebraic and
•
graphical representations
•
Solve problems

•

Begin to model situations mathematically and express the results
using a range of
formal mathematical representations.

•
•
•
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Define percentage as ‘number of parts per hundred’
Interpret percentages and percentage changes as a fraction or a
decimal and interpret these multiplicatively
Express one quantity as a percentage of another,
Compare two quantities using percentages,
Work with percentages greater than 100%

Lessons
Expressing One Number as a
Percentage of Another

Finding Percentages without a
Calculator

Solve Problems Involving
Percentage Change

Simple Interest in Financial
Mathematics
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Finding the Original Value

Additional Departmental Resources
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Pythagoras’ Theorem
Students are guided through the discovery of Pythagoras’ Theorem and learn how to apply it to calculate an unknown side in a right-angled
triangle. As learning progresses, they are challenged to solve a range of problems using Pythagoras’ Theorem.
Prerequisite Knowledge
Key Concepts
• Draw and measure line segments and angles in geometric figures,
• For a right-angled triangle, Pythagoras’ Theorem states that
including interpreting scale drawings
a2 +b2 = c2 where c is the hypotenuse.
• Apply the properties of angles at a point, angles at a point on a
straight line, vertically opposite angles
• Derive and use the sum of angles in a triangle and use it to deduce
the angle sum in any polygon

•
•
•
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A Pythagorean triple is a set of three integers that exactly fits the
Pythagoras relationship.
If the lengths of the three sides of a triangle obey Pythagoras’
Theorem the triangle is right-angled.
Students should look for right-angled triangles in shapes with
problem solving with Pythagoras’ Theorem.

Working Mathematically

Subject Content

Develop fluency

Geometry and measures

•

Use language and properties precisely to analyse 2-D and 3-D
shapes.
• Use algebra to generalise the structure of arithmetic, including to
formulate mathematical relationships
• Select and use appropriate calculation strategies to solve
increasingly complex problems
Reason mathematically

•

•
•

•

Make and test conjectures about patterns and relationships; look
for proofs or counterexamples
• Begin to reason deductively in geometry, number and algebra,
including using geometrical constructions
Solve problems
•

•
•
•

Develop their mathematical knowledge, in part through solving
problems and evaluating the outcomes, including multi-step
problems
Develop their use of formal mathematical knowledge to interpret
and solve problems
Begin to model situations mathematically and express the results
using a range of formal mathematical representations
Select appropriate concepts, methods and techniques to apply to
unfamiliar and non-routine problems
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Apply angle facts, triangle congruence, similarity and properties of
quadrilaterals to derive results about angles and sides, including
Pythagoras’ Theorem, and use known results to obtain simple
proofs
Use Pythagoras’ Theorem in similar triangles to solve problems
involving right-angled triangles
Interpret mathematical relationships both algebraically and
geometrically.

Lessons
Calculating the Hypotenuse in a
right-angled triangle

Lengths in Right-angled triangles

Finding any length of a RightAngled Triangle
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Pythagoras’ Theorem – Solving
Complex Problems

Additional Departmental Resources
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Probability, Outcomes and Venn Diagrams
Students learn how to use two-way tables, sample space and Venn Diagrams to calculate the probability of two or more events happening. As
learning progresses, they use set notation to describe whether events are mutually exclusive.
Prerequisite Knowledge
Record, describe and analyse the frequency of outcomes of simple
probability experiments involving randomness, fairness, equally and
unequally likely outcomes, using appropriate language and the 0-1
probability scale.

Key Concepts
A sample space diagram is used to show all the outcomes from a
combination of two events. This follows on from Permutations of
Two Events.
• Mutually exclusive outcomes are those that cannot occur
together. For example, when you toss a coin, you cannot get a
head and a tails.
• A set is a collection of items or numbers. Sets are shown by curly
brackets { }. The items or numbers in a set are called elements.
• Venn diagrams are used to display sets and show where they
overlap. Elements that belong to more than one set are shown
through the overlap between the set’s circles.
•

Working Mathematically

Subject Content

Develop fluency

Probability

•

Use language and properties precisely to analyse numbers,
algebraic expressions, 2-D and 3-D shapes, probability and
statistics.
Reason mathematically

•
•
•

•

Explore what can and cannot be inferred in statistical and
probabilistic settings and begin to express their arguments formally.
Solve problems

•

Begin to model situations mathematically and express the results
using a range of formal mathematical representations
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Understand that the probabilities of all possible outcomes sum to 1
Enumerate sets and unions/intersections of sets systematically,
using tables, grids and Venn diagrams
Generate theoretical sample spaces for single and combined
events with equally likely, mutually exclusive outcomes and use
these to calculate theoretical probabilities.

Lessons
Sample Space Diagrams

Calculating Probabilities from
Two-Way Tables

Understanding Set Notation

Mutually Exclusive Outcomes
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Venn Diagrams

Additional Departmental Resources
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