Year 7 Mathematics
Curriculum Overview
Autumn 1
Introduction to Maths
Properties of Shape
Place Value

Autumn 2
Multiplies, Factors, Primes and Squares
Comparing and Summarising Data
Writing with Algebra

Spring 1
Working with Decimals
Negative Numbers
Perimeter/Area/Volume

Spring 2
Working with Fractions
Patterns and Sequences

Summer 1
Fractions, Decimals and Percentages
Chance and Probability
Angle Properties

Summer 2
Setting Up and Solving Equations
Transforming Shapes
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Introduction to Maths
This is the first unit in the Mr Mathematics long term plan. Lessons provide students with an introduction to secondary maths. They develop
their mental arithmetic and write while getting to know their new scientific calculator. Later, students develop their problem-solving skills with
shape and timetables.

Prerequisite Knowledge
Key Concepts
• Recall multiplication and division facts for multiplication tables up to • This unit of work is designed to enable the teacher to assess each
12 × 12
student’s baseline knowledge of mathematics.
• Use place value, known and derived facts to multiply and divide
• Students work in pairs or small groups to solve a range of problemmentally, including multiplying by 0 and 1; dividing by 1;
solving activities involving timetables, shape, use of a calculator
• Solve problems involving multiplying and adding
and place value.
Compare and classify geometric shapes, including quadrilaterals
• Encourage students to draw on their prior learning by prompting
and triangles, based on their properties and sizes
them to consider place value, the order of operations, and
• identify lines of symmetry in 2-D shapes presented in different
knowledge of timetables, reflective symmetry, and properties of 2D
orientations
shapes.
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Success Criteria

Subject Content

Develop fluency
• consolidate their numerical and mathematical capability from key
stage 2 and extend their understanding of the number system and
place value to include decimals, fractions, powers, and roots
• select and use appropriate calculation strategies to solve
increasingly complex problems
• use algebra to generalise the structure of arithmetic, including to
formulate mathematical relationships
• use language and properties precisely to analyse numbers,
algebraic expressions, 2-D and 3-D shapes, probability, and
statistics.

Number
• use the concepts and vocabulary of prime numbers, factors (or
divisors), multiples
• use the four operations, including formal written methods, applied to
integers
• use conventional notation for the priority of operations, including
brackets, powers, roots, and reciprocals
• use integer powers and associated real roots
• use a calculator and other technologies to calculate results
accurately and then interpret them appropriately
• use standard units of mass, length, time, money, and other
measures

Reason mathematically
extend their understanding of the number system; make
connections between number relationships, and their algebraic and
graphical representations
• 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
•

Algebra
• generate terms of a sequence from either a term-to-term or a
position-to-term rule
Geometry and measures
derive and illustrate properties of triangles, quadrilaterals, circles,
and other plane figures [for example, equal lengths and angles]
using appropriate language and technologies
• identify properties of, and describe the results of, translations,
rotations and reflections applied to given figures
•
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Lessons
Problem Solving with Number

Problem Solving with Shape

Problem Solving with Timetables
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Using Scientific Calculators

Additional Departmental Resources
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Properties of Shape
Properties of shapes teaches students how to describe 2D and 3D shape using key vocabulary. Learning progresses from visualising the
different types of triangles and quadrilaterals to understanding how prisms are different from other 3D shapes.
Prerequisite Knowledge
•
•
•
•

Compare and classify geometric shapes, including quadrilaterals
and triangles, based on their properties and sizes
Identify acute and obtuse angles and compare and order angles up
to two right angles by size
Identify lines of symmetry in 2-D shapes presented in different
orientations
Complete a simple symmetric figure with respect to a specific line
of symmetry.

Key Concepts
•
•

•
•

Students should learn how to use the correct terminology to
describe the properties of shapes.
Understanding how each quadrilateral has unique properties helps
students in future topics on angles and geometrical reasoning
topics.
A prism has a cross section with edges running parallel to each
other. Converging shapes have similar cross-sections.
Students could investigate why some shapes tessellate and others
do not.

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.
Reason mathematically

•

•

•

Begin to reason deductively in geometry including using
geometrical constructions.
Solve problems

•

Begin to model situations mathematically and express the results
using a range of formal mathematical representations.
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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.
Use the properties of faces, surfaces, edges and vertices of cubes,
cuboids, prisms, cylinders, pyramids, cones and spheres to solve
problems in 3-D.

Lessons
Properties of Triangles

Describing Quadrilaterals

Tessellations

8

3D Shapes and Prisms

Additional Departmental Resources
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Place Value
Students learn how to use place value to write numbers in words and digits and how to compare the size of decimals using inequality
symbols. As learning progresses, they use the this to multiply and divide by a given power of ten.
Prerequisite Knowledge
• Find 1000 more or less than a given number
• Recognise the place value of each digit in a four-digit number
(thousands, hundreds, tens, and ones)
• Order and compare numbers beyond 1000
• Identify, represent, and estimate numbers using different
representations
• Round any number to the nearest 10, 100 or 1000
• Solve number and practical problems that involve all of the above
and with increasingly large positive numbers
• Read Roman numerals to 100 (I to C) and know that over time, the
numeral system changed to include the concept of zero and place
value.

Key Concepts
• The ability to arrange digits in a place value table is crucial to
accessing future topics such as fractions, percentages and many
more.
• When multiplying and dividing by 10, 100 and 1000 students can
benefit from visualising the digits shift between columns in the
place value table.
• To interpret a number scale, students need to have a secure
understanding of using the place value table.
• Students often confuse the direction of the inequality symbols when
comparing numbers.

Working mathematically
Develop fluency

Subject Content

•

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

Number
•
•

•

Extend their understanding of the number system; make
connections between number relationships,
Solve problems

•

•

Select appropriate concepts, methods, and techniques to apply to
unfamiliar and non-routine problems.
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understand and use place value for decimals, measures, and
integers of any size
order positive and negative integers, decimals, and fractions; use
the number line as a model for ordering of the real numbers; use
the symbols =, ≠, <, >, ≤, ≥
use the four operations, including formal written methods, applied
to integers and decimals.

Lessons
Digits and Words

Comparing Numbers

Dividing by 10, 100 and 1000

Alternative Number Systems

Number Scales
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Multiplying by 10, 100 and 1000

Additional Departmental Resources
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Multiplies, Factors, Primes and Squares
Students learn how to find common multiples and factors pairs of numbers and algebraic terms. Students are introduced to prime and square
numbers by exploring factors.
Prerequisite Knowledge
Key Concepts
Identify multiples and factors, including finding all factor pairs of a
• A multiple of a number or term is found by multiplying it by any
number, and common factors of two numbers
integer or other term.
• Know and use the vocabulary of prime numbers, prime factors, and • A factor of a number is an integer or term that will divide exactly
composite (non-prime) numbers
into that number or term.
• Establish whether a number up to 100 is prime and recall prime
• A prime number has exactly two factors. A common misconception
numbers up to 19
is describing a prime as a number that will divide by 1 and
• Identify common factors, common multiples, and prime numbers
itself. This is incorrect as it will lead 1 itself to be prime.
• Any number can be written as a product of its prime factors. More
able students should write prime factors using index notation.
• The highest common factor of a set of numbers or terms is the
largest number or term that is common to all exponents.
• A square number can be imagined as the area of a square. The
square root would be the length of a square when the area is
known.
•
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Working mathematically
Develop fluency

Subject Content
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, fractions, powers, and roots.
• Select and use appropriate calculation strategies to solve
increasingly complex problems.
• Use algebra to generalise the structure of arithmetic, including to
formulate mathematical relationships.
Reason mathematically

•

•

•

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

•

•

Use the concepts and vocabulary of prime numbers, factors (or
divisors), multiples, common factors, common multiples, highest
common factor, lowest common multiple, prime factorisation,
including using product notation and the unique factorisation
property
• Use conventional notation for the priority of operations, including
brackets, powers, roots
Algebra

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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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

Lessons
Multiples of numbers and terms

Factor pairs

Finding prime factors

Square numbers and square
roots

Prime numbers
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Finding the highest common
factor

Additional Departmental Resources
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Comparing and Summarising Data
Students learn how to calculate the mode, median, mean and range from a set of data in a list and stem and leaf diagram. As learning
progresses, they use these measures of location to compare two or more distributions.
Prerequisite Knowledge
Solve comparison, sum and difference problems using information
presented in a line graph
• Complete, read and interpret information in tables, including
timetables.
• Interpret and construct pie charts and line graphs and use these to
solve problems
• Calculate and interpret the mean as an average.
•

Working mathematically
Develop fluency
•

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

Key Concepts
The mode is the most common item in a set of data. It is the only
average that can be used for qualitative data. A data set can have
two modes. This is called bimodal.
• People often refer to the mean when using the word ‘average’. It is
the sum of the data divided by the sample size. The mean
considers every piece of data.
• The median is the middle number when all the numbers have been
put into ascending order. The median can be between two
numbers.
• The range is the difference between the largest and smallest data
values. The range is a measure of distribution or consistency.
• To compare data sets students should use the range and one or
more of the averages.
• A key is critical to interpreting stem and leaf diagrams.
•

Subject Content
Statistics
•

•

Explore what can and cannot be inferred in statistical 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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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)

Lessons
Finding the median and mode
averages

How to calculate the mean
average

Mean average and range

Comparing stem and leaf
diagrams
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Stem and leaf diagrams

Additional Departmental Resources
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Writing with Algebra
Students learn how to form and simplify algebraic expressions involving multiplication, addition, division, and subtraction. They use this
knowledge to begin solving equations using the balance method.
Prerequisite Knowledge
Use simple formulae
Generate and describe linear number sequences
Express missing number problems algebraically
Find pairs of numbers that satisfy an equation with two unknowns
Enumerate possibilities of combinations of two variables.

•
•
•
•
•

Key Concepts
An expression can be simplified by collecting like terms. Like terms
are those which contain the same letter symbol and equal powers.
• Just as 2 + 2 + 2 can be written as 3 × 2, a + a + a can be written
as 3 × a. However, with algebraic notation × and ÷ symbols are not
included. 3 × a is written as 3a and 3 ÷ a is written as a fraction
3/a.
• An algebraic expression is a collection of mathematical terms with
no stated value.
• Multiplicative relationships such as xy = yx can be used to simplify
some expressions.
• The order of operations is used when substituting known values
into expressions.
•
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Working mathematically
Develop fluency
•

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.

Subject Content
Algebra
•

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
o coefficients written as fractions rather than decimals
• simplify and manipulate algebraic expressions to maintain
equivalence by:
o collecting like terms
o taking out common factors
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Lessons
Diagrams with Algebra

Collecting like terms

Substituting numbers into
expressions

Finding the unknown

Multiplying and dividing with
algebra
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Writing expressions with algebra

Additional Departmental Resources
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Working with Decimals
Students learn how to use place value to add, subtract, multiply and divide with decimal numbers using the column method. As learning
progresses, they learn how to round to a given accuracy and use multiplication to solve a range of real-life problems.
Prerequisite Knowledge
• Multiply multi-digit numbers up to 4 digits by a two-digit whole
number using the formal written method of long multiplication
• Divide numbers up to 4 digits by a two-digit whole number using
the formal written method of long division, and interpret remainders
as whole number remainders, fractions, or by rounding, as
appropriate for the context
• Solve problems involving addition, subtraction, multiplication, and
division
• Multiply one-digit numbers with up to two decimal places by whole
numbers
• Use written division methods in cases where the answer has up to
two decimal places

Key Concepts
• Students should have a good understanding of the place value
table to add and subtract with decimal numbers.
• When multiplying with decimal numbers students should be able to
use a range of range of written methods.
• Estimations should be made when dividing and multiplying with
decimals.
• When rounding to a decimal place the number is rounded up if it is
exactly midway between two numbers.
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Working mathematically
Develop fluency
•

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

Subject Content
Number
•
•

•

Extend their understanding of the number system; make
connections between number relationships
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, including in financial mathematics
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Understand and use place value for decimals, measures, and
integers of any size
Order positive and negative integers, decimals, and fractions; use
the number line as a model for ordering of the real numbers; use
the symbols =, ≠, <, >, ≤, ≥

Lessons
Addition with decimals

Subtraction with decimals

Multiplication with decimals

Multiplication using the grid
method

Multiplication problems

Rounding to a decimal place
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Dividing with decimals

Additional Departmental Resources
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Working with Negative Numbers
Students learn how to compare and order negative numbers using a number line and the place value table. As learning progresses, they move
from using the number line to add and subtract with negatives to using written methods to perform multiplication and division.

Prerequisite Knowledge
• Use negative numbers in context, and calculate intervals
across zero
• Using the number line, pupils use, add and subtract positive
and negative integers for measures such as temperature.
• Interpret negative numbers in context, count forwards and
backwards with positive and negative whole numbers, including
through zero
Working mathematically
Develop fluency

Key Concepts
• A negative sign represents a change in direction on a number
line.
• Using number lines can help students with negative number
calculations, especially addition and subtraction.
• A thermometer is helpful when comparing negative and positive
numbers.
• Students should understand multiplication and division with
negatives as an extension of addition and subtraction.
Subject Content
Number

•

•

Consolidate their numerical and mathematical capability
from key stage 2 and extend their understanding of the
number system.
• Substitute values in expressions, rearrange and simplify
expressions, and solve equations
Reason mathematically

•

•

Extend their understanding of the number system; make
connections between number relationships
Solve problems
•

Develop their mathematical knowledge, in part through
solving problems and evaluating the outcomes, including
multi-step problems
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order positive and negative integers, decimals and fractions;
use the number line as a model for ordering of the real
numbers; use the symbols =, ≠, <, >, ≤, ≥
use the four operations, including formal written methods,
applied to integers, decimals, proper and improper fractions,
and mixed numbers, all both positive and negative

Lessons
Comparing positive and negative
numbers

Addition with negatives

Subtraction with negatives

Dividing with negatives
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Multiplying with negatives

Additional Departmental Resources
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Perimeter/Area/Volume
Students learn how to find the perimeter and area of rectangles, triangles, and other compound shapes. They later apply this knowledge to find
the volume of cuboids and prisms.
Prerequisite Knowledge
• measure and calculate the perimeter of composite rectilinear
shapes in centimetres and metres
• calculate and compare the area of rectangles (including squares),
and including using standard units, square centimetres (cm2) and
square metres (m2) and estimate the area of irregular shapes
• estimate volume [for example, using 1 cm 3 blocks to build cuboids
(including cubes)] and capacity [for example, using water]
• recognise that shapes with the same areas can have different
perimeters and vice versa
• recognise when it is possible to use formulae for area and volume
of shapes

Key Concepts
• The perimeter of a shape is the distance around the outside. It is
measured in units such as centimetres, millimetres, inches, feet,
and metres.
• The area of a shape is a measure of how much space there is on
the surface. Area is measured in square units, written for example
as cm2.
• To find the area of a composite shape it is easier to split the shapes
into distinct rectangles and find the sum of each area.
• The area of a triangle can be found as half the area of a rectangle.
• The volume of a shape is the space contained inside it. Volume is
measured in cube units, written for example as cm3.

Working mathematically
Develop fluency

Subject Content
Shape

•

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

•

Begin to reason deductively in geometry,
Solve problems

•

•

•

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
Perimeter of complex shapes

Area of a rectangle

Area of composite shapes

Volume of cubes and cuboids
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Area of triangles

Additional Departmental Resources

33

Working with Fractions
When working with fractions students learn how to compare fractions and mixed numbers with different denominators using equivalences. They
progress on from this by adding and subtracting fractions using visual and written methods.

Prerequisite Knowledge
• Compare and order fractions whose denominators are all multiples
of the same number
• Identify, name, and write equivalent fractions of a given fraction,
represented visually, including tenths and hundredths
• Recognise mixed numbers and improper fractions and convert from
one form to the other and write mathematical statements > 1 as a
mixed number
• Add and subtract fractions with the same denominator and
denominators that are multiples of the same number
• Use common factors to simplify fractions; use common multiples to
express fractions in the same denomination
• Compare and order fractions, including fractions > 1

Key Concepts
• Equivalent fractions are found by multiplying the numerator and
denominator by the same number or term. Students often benefit
having a visual representation back up the written method.
• To convert between mixed numbers and top-heavy fractions
students often benefit from drawing diagrams to back up their
written methods.
• To simplify a fraction the numerator and denominator are divided
by their highest common factor.
• When comparing fractions less able students benefit from using the
fraction wall. More able students should use equivalent fractions as
the written method.
• Like comparing fractions when performing addition and subtraction
students can use a fraction wall to visualise the increased or
decreased amount.
• The lowest common multiple is used to make the denominators
equal when adding and subtracting fractions.
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Working mathematically
Develop fluency
•

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

Subject Content
Number
•

•

•

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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Order positive and negative integers, decimals, and fractions; use
the number line as a model for ordering of the real numbers; use
the symbols =, ≠, <, >, ≤, ≥
Use the four operations, including formal written methods, applied
to integers, decimals, proper and improper fractions, and mixed
numbers, all both positive and negative

Lessons
Writing equivalent fractions

Introducing mixed numbers

Subtracting fractions using a
fraction wall

Calculating fractions of an amount

Comparing fractions with different
denominators
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Adding fractions using a fraction
wall

Additional Departmental Resources
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Patterns and Sequences
Students learn how to recognise and describe a number and picture sequence using a term-to-term and position-to-term rule. As learning
progresses, they find the nth term of a sequence and begin to plot sequences on a grid.
Prerequisite Knowledge
Use simple formulae
Generate and describe linear number sequences
Express missing number problems algebraically
Find pairs of numbers that satisfy an equation with two unknowns

•
•
•
•

Working mathematically
Develop fluency
•

Select and use appropriate calculation strategies to solve
increasingly complex problems
• Develop algebraic and graphical fluency, including understanding
linear 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

Key Concepts
A sequence or number pattern is an ordered set of numbers or
diagrams that follow a rule.
• A term is a number or diagram in a sequence.
• A sequence can be described on a term-to-term basis or position to
term.
• A formula can be used to calculate the term of a sequence when
given its position number. n is often used to represent the position
number for any term of the sequence.
• Linear sequences will appear as straight lines when drawn as a
graph.
•

Subject Content
Algebra
•
•
•

•
•
•
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Substitute numerical values into formulae and expressions,
including scientific formulae
Understand and use standard mathematical formulae
Recognise, sketch and produce graphs of linear functions of one
variable with appropriate scaling, using equations in x and y and
the Cartesian plane
Generate terms of a sequence from either a term-to-term or a
position-to-term rule
Recognise arithmetic sequences and find the nth term
Recognise geometric sequences and appreciate other sequences
that arise.

Lessons
Describing number patterns

Describing picture sequences

Creating a sequence from a
formula

Plotting sequences on a grid
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Finding the nth term of a
sequence

Additional Departmental Resources
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Fractions, Decimals and Percentages
Students learn how to use place value and equivalent fractions to convert between fractions, decimals and percentage using calculator and noncalculator methods.
Prerequisite Knowledge
• Compare and order fractions, including fractions > 1
• Identify the value of each digit in numbers given to three
decimal places and multiply and divide numbers by 10, 100 and
1000 giving answers up to three decimal places
• associate a fraction with division and calculate decimal fraction
equivalents [for example, 0.375] for a simple fraction [for
example, 3/8]

Working mathematically
Develop fluency
•

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

•

Key Concepts
To convert a fraction to a percentage students need to use
equivalent fractions to give the fraction a denominator of 100.
• The place value can be used to convert a decimal to a
fraction. The column in which the decimal terminates is the
denominator.
• To write a decimal as a percentage it can be multiplied by 100
using the place value table.
• A percentage is a fraction with a denominator of 100.
•

Subject Content
Number
•
•
•

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

Lessons
Fractions and Decimals

Fractions and Percentages

Converting between fractions,
decimals and percentages
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Additional Departmental Resources

43

Chance and Probability
Students learn how to write a probability as a simplified fraction. As learning progresses, they use equivalent fractions to compare probabilities
and predict outcomes by finding a fraction of an amount.
Prerequisite Knowledge
• Compare and order fractions, including fractions > 1
• Use common factors to simplify fractions; use common
multiples to express fractions in the same denomination
• Add and subtract fractions with different denominators and
mixed numbers, using the concept of equivalent fractions

Working mathematically
Develop fluency
•

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

Key Concepts
The terms outcome, event and probability are key to describing the
likelihood of an event occurring
o Outcome is the result of an experiment
o An event is a set of outcomes of a probability experiment
o Probability describes the likelihood of an event occurring. A
probability can be given as fraction, decimal or percentage.
• An event which is impossible has a probability of zero. An event
which is certain to occur has a probability of one.
• When listing all the permutations of two or more events students
need a logical and exhaustive systematic method.
• When working with experimental data a probability can only be
estimated as contextual factors are likely to be a factor.
•

Subject Content
Probability
•

•

•

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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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.
Understand that the probabilities of all possible outcomes sum to 1
Generate theoretical sample spaces for single and combined
events with equally likely, mutually exclusive outcomes and use
these to calculate theoretical probabilities.

Lessons
Introducing Probability with
Fractions

Comparing the Probability of
Events

Permutations of Two Events

Predicting Outcomes using
Probability
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Estimate Probabilities from
Experimental Data

Additional Departmental Resources
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Angle Properties
In this unit of work students are introduced to a range of angle properties including angles on a straight line, in a triangle and vertically opposite.
Students are guided to discover each of the angle properties for themselves so they can link them together later.
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.
•

Working mathematically
Develop fluency

Key Concepts
Protractors have two scales measuring 0° to 180°. One scale goes
clockwise the other anti-clockwise. Students should always start
measuring from the line that goes through 0°.
• A right-angle is termed perpendicular and is 90°.
• A straight line is 180°.
• Angles about a point have a total of 360°.
• Vertically opposite angles are equal.
• Angles in a triangle have a sum of 180°.
• A quadrilateral is made up of two adjoining triangles and therefore
has a sum of 360°.
•

Subject Content
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 counter-examples
• 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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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

Lessons
Measuring and naming angles

Angles on a straight line

Vertically opposite angles

Angles in a quadrilateral
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Angles in a triangle

Additional Departmental Resources
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Setting Up and Solving Equations
Students learn how to use the balance to form and solve linear equations. Learning progresses from solving one step equations to setting up
equations where the unknown appears on both sides.
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
o coefficients written as fractions rather than decimals
• simplify and manipulate algebraic expressions to maintain
equivalence by:
o collecting like terms
o taking out common factors
•

Working mathematically
Develop fluency

Key Concepts
When solving equations students should use a scale to visualise
how it remains balanced.
• A secure understanding of the order of operations and inverse
operations is needed to keep an equation balanced.
• By solving the equation, you find the value of the unknown number.
• When forming equations students often become confused with
using brackets.
• An equation can have a positive or negative solution which could
be presented as a simplified fraction rather than a decimal.
•

Subject Content
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
Solve problems

•

Begin to model situations mathematically and express the results
using a range of formal mathematical representations
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Understand and use the concepts and vocabulary of
expressions, equations, inequalities, terms, and factors
Use algebraic methods to solve linear equations in one variable
(including all forms that require rearrangement)

Lessons
One Step Equations

Solving Two Step Equations

Solving Equations with Brackets
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Setting up and Solving Equations

Additional Departmental Resources
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Transforming Shapes
Students learn how to describe a shape’s reflective symmetry and identify the planes of symmetry in 3D shapes. As learning progresses
students perform and describe reflections, rotations, translations and enlargements on a grid.
Prerequisite Knowledge
Derive and illustrate properties of triangles, quadrilaterals, circles,
and other plane figures [for example, equal lengths and angles]
using appropriate language and technologies.
• Use the properties of faces, surfaces, edges and vertices of cubes,
cuboids, prisms, cylinders, pyramids, cones and spheres to solve
problems in 3-D.
•

Key Concepts
A mirror line or tracing paper can be used to check if a shape has a
line of reflective symmetry. A mirror line is called a line of
reflective symmetry.
• Students tend to find reflections in a diagonal line of symmetry
more difficult than those in horizontal or vertical.
• A plane of symmetry bisects a shape into halves that are mirror
images of each other.
• A 2D shape has rotational symmetry if it can be rotated so that it
fits perfectly on itself in a new position.
• The order of rotational is the number of positions the shape looks
the same when it is rotated 360°.
• A translation vector is used to describe a translation.
• To rotate a shape a centre, direction and amount of turn is
needed. Students should use tracing paper when rotating shapes.
• A positive scale factor greater than 1 increases the size of a
shape. A positive scale factor less than one decreases the
size. More advanced students should enlarge a shape from a
centre.
• Rotations, reflections and translations result in congruent
shapes. Enlargements result in similar shapes.
•
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Working mathematically
Develop fluency

Subject Content
Geometry and measures

•

•

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

•
•

•
•
•

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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Describe, sketch and draw using conventional terms and
notations: points, lines, parallel lines, perpendicular lines, right
angles, regular polygons, and other polygons that are
reflectively and rotationally symmetric
Identify properties of, and describe the results of, translations,
rotations and reflections applied to given figures
Identify and construct congruent triangles, and construct similar
shapes by enlargement, with and without coordinate grids
Interpret mathematical relationships both algebraically and
geometrically.

Lessons
Reflective symmetry in 2D shapes

Planes of symmetry in 3D shapes

Performing and describing
rotations

Enlarging shapes on a grid

Reflecting shapes on a grid
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Performing and describing
translations

Additional Departmental Resources
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