Year 9 Foundation Mathematics
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Number Properties
Properties of number is a key topic for Foundation GCSE maths students as it lays the groundwork for fractions, standard form, ratio and
percentages. Throughout this topic students learn the importance of place value and the order of operations.
Prerequisite Knowledge
read, write and interpret mathematical statements involving addition
(+), subtraction (–) and equals (=) signs
• represent and use number bonds and related subtraction facts
within 20
• add and subtract one-digit and two-digit numbers to 20, including
zero
• solve one-step problems that involve addition and subtraction,
using concrete objects and pictorial representations, and missing
number problems such as 7 = – 9.
•

Key Concepts
Students need to be very secure in their knowledge of applying the
place value table to identify the value of any digit.
• Understanding the additive and multiplicative number properties
are vital building blocks for the remainder of this course. For
example, 2 x 3 = 3 x 2 and 2 + 3 = 3 + 2.
• When calculating factors of integers, it is beneficial to use factor
pairs rather individual values.
• Use the place value table to demonstrate column addition and
subtraction.
•

Success Criteria
Understand and use place value
Order positive integers
Apply the four operations, including formal written methods, to
integers
• Recognise and use relationships between operations
• Use the concepts and vocabulary of prime numbers, factors
(divisors) and multiples
•
•
•

Common Misconceptions
Students often define a prime number as ‘divides by 1 and itself’.
This leads to the incorrect assumption of 1 to be prime number.
• When subtracting, students may find knowing when to ‘borrow’
confusing and instead incorrectly subtracting the smaller digit from
the larger one. E.g., 43 – 25 = 22
• Aligning the correct value digits for column addition and subtraction
can prove troublesome. Encourage use of the place value table.
•
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Lessons
Place Value

Adding and Subtracting Integers

Multiplying Integers

Dividing with Integers

Multiplying and Dividing by a
Power of Ten

Multiples of a Number

Factors of a Number

Prime Numbers

Square and Cube Numbers

Order of Operations

Use of a Calculator
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Additional Departmental Resources
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Representing Data
Students learn how to plot and interpret various statistical diagrams ranging from pictograms and bar charts to frequency polygons and time
series. Throughout the unit emphasis is place on interpreting the diagrams as much as it is plotting them.
Prerequisite Knowledge
• solve comparison, sum and difference problems using information
presented in a line graph
• complete, read and interpret information in tables, including
timetables.

Success Criteria
interpret and construct
•
•
•
•
•

frequency tables
bar charts
pie charts
pictograms
pie charts
for categorical data.

•
•
•

interpret and construct
vertical line charts for ungrouped discrete numerical data
tables and line graphs for time series data
and know their appropriate use.

Key Concepts
Frequency tables must not have overlapping categories
Diagrams must not imply bias (e.g., equal width bar charts0
Pictograms need to use suitable symbols to illustrate fractional
amounts
• Students need to spend time interpreting the diagrams as well as
creating them.
•
•
•

Common Misconceptions
Bar charts are often drawn with unequal width bars.
Students often use nonlinear scales for bar and line graphs.
The frequency is often incorrectly taken as the angle when drawing
pie charts.
• Diagrams are often drawn without the correct labels and missing
titles
•
•
•
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Lessons
Pictograms

Drawing Bar Charts

Drawing Pie Charts

Stem & Leaf Diagrams

Frequency Diagrams and
Polygons

Plotting Time Series
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Interpreting Pie Charts

Additional Departmental Resources

8

2D Shapes
Properties of 2D shapes introduces students to key vocabulary used to describe the unique properties of 2D and 3D shapes. Learning
progresses from describing 2D shapes to performing basic transformations such as rotations, enlargements, translations and reflections.
Prerequisite Knowledge
• distinguish between regular and irregular polygons based on
reasoning about equal sides and angles.
• know angles are measured in degrees: estimate and compare
acute, obtuse and reflex angles
• draw 2-D shapes using given dimensions and angles

Key Concepts
Understanding and using the vocabulary is key throughout this
topic.
• Regular polygons are closed shapes with straight lines of equal
length.
• Students need to recognise different types of quadrilaterals and
triangles by their geometrical properties.
• All shapes have a rotational symmetry of at least one.
• Reflected vertices are an equal distance from the line of
symmetry.
•

Success Criteria
• use conventional terms and notations: points, lines, vertices,
edges, planes, parallel lines, perpendicular lines, right angles,
polygons, regular polygons and polygons with reflection and/or
rotation symmetries; use the standard conventions for labelling
and referring to the sides and angles of triangles; draw
diagrams from written description
• derive and apply the properties and definitions of: special types
of quadrilaterals, including square, rectangle, parallelogram,
trapezium, kite and rhombus; and triangles and other plane
figures using appropriate language
• identify and apply circle definitions and properties, including:
centre, radius, chord, diameter, circumference, tangent, arc,
sector and segment
Common Misconceptions
Students often confuse the part of a circle.
Diagonal lines do not have to be slanted and can be horizontal
or vertical.
• A circle is not a polygon since its edge of not straight.
• Rectangles are incorrectly assumed to have a rotational
symmetry of order 4.
•
•
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Lessons
Properties of 2D Shapes

Reflective Symmetry

Rotational Symmetry

Classifying Quadrilaterals

Rotating Shapes

Translating Shapes

Enlarging to a Scale Factor

Parts of Circle
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Additional Departmental Resources
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Negative Numbers
Students learn how to use written methods to order and calculate with negative numbers. Learning progress from performing arithmetic on a
number line to multiplying and dividing with negatives.
Prerequisite Knowledge
• count backwards through zero to include negative numbers
• interpret negative numbers in context, count forwards and
backwards with positive and negative whole numbers, including
through zero
• use negative numbers in context, and calculate intervals across
zero

Success Criteria
• order positive and negative integers
• apply the four operations, including formal written methods, to
integers, both positive and negative

Key Concepts
• To order negative and positive numbers temperatures can be
placed along a thermometer.
• Use a number line to demonstrate how negative number is less
than its positive counterpart but of equal magnitude.
• Use a number line to demonstrate addition and subtraction
involving negative and positive numbers.
• Adding a negative is equivalent to a subtraction. (4 + -2 = 4 – 2)
• Understanding why subtracting a negative result in an addition is
vital to multiplying and dividing with negative numbers.

Common Misconceptions
• Students often incorrectly consider negative numbers with a larger
magnitude than positives to have a greater value. For example, -3
< 2.
• Common incorrect answers to -4 + 6 are -2 (4 – 6) and -10 (-4 – 6)
• Trying to remember multiplication rules for when to leave the
answer as a positive or negative often results in confusion when
adding and subtracting. Use a number line to demonstrate -3 x 2 =
-3 + -3 = 6.
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Lessons
Ordering Negative Numbers

Addition and Subtraction with
Negatives

Multiplying and Dividing with
Negatives
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Additional Departmental Resources
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Algebraic Expressions
Students learn how to write and simplify algebraic expressions using the correct notation. Learning progresses from simplifying expressions by
collecting like terms to factorising quadratics.
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

Success Criteria
use and interpret algebraic notation, including:
•
•
•

ab in place of a × b
3y in place of 3 × y
a2 in place of a × a, a3 in place of a × a × a and a2b in place of a × a
×b
• a/b in place of a ÷ b
• coefficients written as fractions rather than decimals
• brackets
simplify and manipulate algebraic expressions by:
•
•
•
•
•
•
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collecting like terms
multiplying a single term over a bracket
taking out common factors
expanding products of two or more binomials
factorising quadratic expressions of the form x2 + bx + c, including
the difference of two squares
simplifying expressions involving sums, products and powers
including the laws of indices

Key Concepts
• Students need to appreciate that writing with algebra applies the
rules of arithmetic to unknown numbers which are represented as
letters.
• It is important to define the difference between an expression,
equation and formula.
• The multiplication symbol is omitted when using algebraic notation
to avoid confusion between and ×. Quotients are written as using
simplified fractions.
• Linear (x), quadratic (x2) and cube terms (x3) cannot be collected
together.
• Understanding quadratics in the general form (x2 + bx + c) helps to
factorise and expand expressions.

Common Misconceptions
• Students often forget ab = ba = a × b and b + a = + b
when collecting like terms.
• When multiplying out brackets students incorrectly forget to multiply
the second term especially with negative products. E.g., 2(x + 5) =
2x + 10 and -2(x + 5) = -2x – 10
• When factorising expressions, a common misconception is to not
fully factorise. E.g., 18x + 24y can be written as 9x + 12y
• When expanding the product of two or more brackets students
often incorrectly collect the like terms associated to the linear
unknown.
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Lessons

Collecting Like Terms

Simplifying Products and
Quotients

Substitution into Expressions

Expanding Brackets

Factorising Terms

Factorising Expressions with
Powers

Expanding Quadratics

Factorising Quadratics
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Revision & Problem-Solving Lessons
Simplifying Expressions

Expanding Brackets

Factorising Expressions

Factorising x^2 + bx + c
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Expanding Quadratics

Additional Departmental Resources
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3D Shapes
3D shapes teach students how to describe the unique properties of solids using the correct terminology and how to draw them using isometric
and elevation drawings. Students’ progress onto constructing nets of a range of solids.
Prerequisite Knowledge
• draw 2-D shapes and make 3-D shapes using modelling materials;
recognise 3-D shapes in different orientations and describe them
• recognise angles as a property of shape or a description of a turn.
• 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

Success Criteria
• use conventional terms and notations: points, lines, vertices,
edges, planes, parallel lines, perpendicular lines, right angles,
polygons, regular polygons and polygons with reflection and/or
• rotation symmetries; use the standard conventions for labelling
and referring to the sides and angles of triangles; draw
diagrams from written description
• identify properties of the faces, surfaces, edges and vertices of:
cubes, cuboids, prisms, cylinders, pyramids, cones and
spheres
• construct and interpret plans and elevations of 3D shapes.

Key Concepts
• Understanding and applying the keywords is essential throughout
this topic.
• Students need to understand the geometrical difference between a
prism and pyramid.
• Horizontal lines are not drawn on isometric paper.

Common Misconceptions
• Students often get confused which elevation to draw and how to
include hidden detail.
• Some students find it very difficult to draw 3D shapes on isometric
paper.
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Lessons
Properties of Solids

Net Drawings

Isometric Drawings

Revision & Problem-Solving Lessons

Isometric and Elevation Drawings
of 3D Shapes
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Elevation Drawings

Additional Departmental Resources
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Units
Students learn how to use 12- and 24-hour time and convert between metric and imperial units of length, capacity and weight using ratio
notation. As learning progresses students read and draw their own real-life conversion graphs.
Prerequisite Knowledge
Success Criteria
• multiply and divide whole numbers and those involving decimals by • use standard units of measure and related concepts (length, area,
10, 100 and 1000
volume/capacity, mass, time, money, etc.)
• measure, compare, add and subtract: lengths (m/cm/mm); mass
• measure line segments and angles in geometric figures, including
(kg/g); volume/capacity (l/ml)
interpreting maps and scale drawings
• tell and write the time from an analogue clock, including using
Roman numerals from I to XII, and 12-hour and 24-hour clocks
Key Concepts
Understanding and apply the keywords is vital throughout this topic.
Metric terms such as milli, cent, kilo need to be associated with
their numerical equivalences.
• Relate metric conversions to multiplying and dividing by 10, 100
and 1000.
• Practical measuring activities using the appropriate equipment
helps students to remember the imperial/metric conversions.
•
•

Common Misconceptions
Students sometimes fail to recognise that imperial and metric units
are two distinct sets of measurements.
• Remembering the metric/imperial conversions often prove difficult
for most students.
• Students may have difficulty with the numerical conversions,
especially with imperial units. Encourage the use of calculators
when appropriate.
•
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Units of Measure Lessons
Time Conversions

Metric Units

Imperial Units

Conversion Graphs

Revision & Problem-Solving Lessons
Imperial and Metric Conversions
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Metric and Imperial Conversions

Additional Departmental Resources
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Averages
Students learn how to calculate the mean, median, mode and range of discrete and continuous data. They use these to compare distributions
and analyse sets of data. Learning progresses from working with data in a list to data presented in a grouped frequency table.

Prerequisite Knowledge
• Interpret and present discrete and continuous data using
appropriate graphical methods, including bar charts and time
graphs.
• Solve comparison, sum and difference problems using information
presented in bar charts, pictograms, tables and other graphs.

Key Concepts
• It helps to teach students to associate the sound of median and
mode to middle and most.
• The range is not an average but a measure of spread.
• Illustrate the concept of the mean average as shown below.

•
•

Success Criteria
interpret, analyse and compare the distributions of data sets from
univariate empirical distributions through:
•

appropriate graphical representation involving discrete, continuous
and grouped data
• appropriate measures of central tendency (median, mean, mode
and modal class) and spread
apply statistics to describe a population
Common Misconceptions
• Students tend to confuse the median, mode and mean averages.
• The range is often incorrectly thought of as a type of average.
• Students often find it difficult to calculate the median average from
data presented in a frequency table.
• When sorting continuous data into a grouped data table student
often struggle to fully understand the inequality notation.

A frequency table is used when the sample size increases beyond
simple calculations being possible from a list.
The median average of a class width is used as the mid-pint when
calculating the mean from grouped data.
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Averages and Range Lessons
Median and Mode

Mean Average

Using the Range

Mean from a Frequency Table

Estimating the Mean from
Grouped Data

Problem Solving with Averages

Problem Solving – Grouped Data

Mean from a Grouped Data

Revision & Problem-Solving Lessons
Averages and Range
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Additional Departmental Resources
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Fractions
Students learn how to calculate equivalent fractions and convert between mixed numbers as a top-heavy fraction. They use this knowledge to
add, subtract, multiply and divide with fractions and mixed numbers.
Prerequisite Knowledge
• Recognise, find and name a half as one of two equal parts of an
object, shape or quantity
• Recognise, find and name a quarter as one of four equal parts of
an object, shape or quantity.

Success Criteria
• order positive fractions
• apply the four operations, including formal written methods, simple
fractions (proper and improper)
• express one quantity as a fraction of another, where the fraction is
less than 1 or greater than 1
• apply the four operations, including formal written methods, to
mixed numbers both positive and negative;
• interpret fractions as operators
• express a multiplicative relationship between two quantities as a
fraction
• calculate exactly with fractions

Key Concepts
• Fractions represent a proportion of an amount hence the
equivalence with decimals and percentages.
• A fraction is equivalent to a division
• All rational numbers are written using exact proper or improper
fractions.
• When adding or subtracting fractions the denominators need to be
equal.
• Dividing fractions is equivalent to multiplying by a reciprocal.

Common Misconceptions
• A shape that is split in two is not necessarily split in half. A half
must be two equal proportions of a shape.
• A fraction with a larger denominator has the greater value.
• A fraction with a smaller denominator has a lesser value.
• Fractions such as 3/5 incorrectly have a decimal equivalence of
3.5.
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Lessons
Equivalent Fractions

Mixed Numbers and Top-Heavy
Fractions

Calculating a Fraction of an
Amount

Addition and Subtraction with
Fractions and Mixed Numbers

Multiplying Fractions and Mixed
Numbers

Dividing Fractions and Mixed
Numbers
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Adding and subtracting fractions
with different denominators

Revision & Problem-Solving Lessons

Equivalent Fractions and Mixed
Numbers

Fractions of an Amount

Adding and Subtracting Fractions

Problem Solving – Fractions

Adding and Subtracting Fractions
with the same Denominator
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Multiplication and Division of
Fractions

Additional Departmental Resources
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Perimeter and Area
Students learn how to find the perimeter and area of various 2D shapes including triangles, quadrilaterals, compound shapes and
circles. Throughout the topic links are made to algebraic reasoning and estimation.
Prerequisite Knowledge
• choose and use appropriate standard units to estimate and
measure length/height in any direction (m/cm); mass (kg/g);
temperature (°C); capacity (litres/ml) to the nearest appropriate
• unit, using rulers, scales, thermometers and measuring vessels
• compare and order lengths, mass, volume/capacity and record the
results using >, < and =
• measure, compare, add and subtract: lengths (m/cm/mm); mass
(kg/g); volume/capacity (l/ml)
Key Concepts
• Perimeter is a measure of length around the outside of a shape
whereas area is the space on a surface.
• Students should be given the opportunity to derive formulae to
calculate the area and perimeter of shapes.
• Area is measured in square units.
• Demonstrate a triangle as being half a rectangle so students know
to use the perpendicular height in their calculation.
• Demonstrate a parallelogram as having an equal area to a
rectangle.
• To calculate the area of composite rectilinear shapes, have
students break them up in different ways.

Success Criteria
know and apply formulae to calculate:
•
•
•
•
•

rectangles
rectilinear composite shapes
area of triangles
parallelograms
trapezia
calculate the perimeters of 2D shapes, including composite shapes;

Common Misconceptions
• Students often confuse area and perimeter.
• Students can forget to include correct units when stating an area or
perimeter.
• When calculating the area of a triangle or parallelogram students
tend to use the slanted height rather than the correct perpendicular
height.
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Lessons
Perimeter of Shapes

Irregular Areas

Area of Compound Shapes

Parallelograms and Trapezia

Area of Rectangles
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Area of Triangles

Revision & Problem-Solving Lessons

Area and Perimeter of Rectilinear
Shapes

Area of Triangular Shapes

Area of 2D Shapes

Problem Solving – Perimeter and
Area
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Problems with Circles

Additional Departmental Resources
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Probability
Students learn how to measure the likelihood of an event happening using keywords, fractions, decimals and percentages. Later, learning
progresses on to calculating a relative frequency and using tree diagrams to find the probability of two or more events.
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
• add and subtract fractions with the same denominator
and denominators that are multiples of the same
number

Success Criteria
• record describe and analyse the frequency of outcomes of
probability experiments using tables and frequency trees
• apply ideas of randomness, fairness and equally likely events to
calculate expected outcomes of multiple future experiments
• relate relative expected frequencies to theoretical probability, using
appropriate language and the 0 – 1 probability scale
• apply the property that the probabilities of an exhaustive set of
outcomes sum to one; apply the property that the probabilities of an
exhaustive set of mutually exclusive events sum to one
• understand that empirical unbiased samples tend towards theoretical
probability distributions, with increasing sample size
• enumerate sets and combinations of sets systematically, using
tables, grids, Venn diagrams and tree diagrams
• construct theoretical possibility spaces for single and combined
experiments with equally likely outcomes and use these to calculate
theoretical probabilities
• calculate the probability of independent and dependent combined
events, including using tree diagrams and other representations, and
know the underlying assumptions
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Key Concepts
Common Misconceptions
• Use the probability scale and associated keywords to begin
• Writing probabilities as a ratio is a common misconception.
comparing the likelihood of an event’s occurrence.
• When creating Venn diagrams students often forget to place
• When writing probabilities as a fraction using the probability
the remaining events outside the circles.
scale to show equivalences with the keywords
• When listing permutations of combined events students
• Discuss the effect of bias and sample size when comparing
often repeat events when they do not use a logical and
theoretical and experimental probabilities.
systematic method.
• Use the random function on a calculator or spreadsheet to
demonstrate simple randomisation.
• When listing the outcomes of combined events ensure
students use a logical and systematic method.
• Branches on a probability tree have a sum of one as they are
mutually exclusive.
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Lessons
Probability Scale

Writing Probabilities

Expected Frequency

Mutually Exclusive Events

Sample Space Diagrams

Probability Experiment

Probability Trees

Union and Intersection of Sets

Mutually Exclusive Events

Venn Diagrams

Probability Trees

Revision Lessons
Probability

39

Additional Departmental Resources
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Decimal Numbers
Students learn how to use a range of written methods to calculate and order decimal numbers. As learning progresses, they use equivalent
fractions to solve problems involving long division.
Prerequisite Knowledge
• read and write decimal numbers as fractions [for
example, 0.71 = 71/100 ]
• recognise and use thousandths and relate them to
tenths, hundredths and decimal equivalents
• round decimals with two decimal places to the nearest
whole number and to one decimal place
• read, write, order and compare numbers with up to three
decimal places

Success Criteria
• order positive and negative decimals
• use the symbols =, ≠, <, >, ≤, ≥
• apply the four operations, including formal written methods, to
integers, decimals and simple fractions (proper and improper),
and mixed numbers – all both positive and negative.
• understand and use place value
• recognise and use relationships between operations
• estimate answers; check calculations using approximation and
estimation, including answers obtained using technology

Key Concepts
Common Misconceptions
• Use the place value table to teach the column method of
• Students incorrectly consider multiplications to always increase
addition and subtraction of decimal numbers. This helps
a number and divisions to decrease.
students to align the digits to the decimal place.
• Students fail to spot incorrect calculations due to not estimating
• When calculating with decimal numbers encourage
solutions.
students to estimate the solution as means to check their
working.
• Students may need to recap multiplying and diving by
powers of ten when calculating the product of decimal
numbers.
• Use equivalent fractions when performing long division.
Simplifying the fractions help to break down the
calculation.
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Lessons
Ordering Decimal Numbers

Adding and Subtracting with
Decimals

Long Multiplication

Division with Decimal Numbers

Problem Solving – Numerical
Methods

Revision Lessons
Product of Decimal Numbers
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Long Division

Additional Departmental Resources
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Geometrical Reasoning
Students learn how to draw, measure and identify different types of angles. They use this knowledge to discover various angle properties such
as angles on a straight line, about a point, in a triangle and on parallel lines. As learning progresses, they are challenged to construct polygons
and solve problems involving their interior and exterior angles.
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 and 1/2 a turn (total
180°)
o other multiples of 90°

Success Criteria
• use conventional terms and notations: points, lines, vertices, edges,
planes, parallel lines, perpendicular lines, right angles, polygons,
regular polygons and polygons with reflection and/or rotation
symmetries.
• use the standard conventions for labelling and referring to the sides
and angles of triangles; draw diagrams from written description
• apply the properties of angles at a point, angles at a point on a straight
line, vertically opposite angles.
• understand and use alternate and corresponding angles on parallel
lines.
• derive and use the sum of angles in a triangle (e.g., to deduce use the
angle sum in any polygon, and to derive properties of regular
polygons)

Key Concepts
• Understanding the basic angle properties such as the types of
angles helps students with angle measurements.
• Rather than being told (or given) angle properties students
should have the opportunity to discover and make sense of
them practically.
• Geometric problems can often be solved using various angle
properties. Encourage students to look for alternative
properties.
• Demonstrate how a polygon is made up from interior triangles
when calculating their angles.

Common Misconceptions
• When measuring angles using a 180°-degree protractor students often
confuse the upper and lower scale. Understanding basic angle
properties such as acute and reflex angles help with this.
• Students often forget the definition of properties associated to angles
in parallel lines.
• Exterior angles in a polygon must travel in the same direction for the
sum to be 360°.
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Lessons
Drawing and Measuring Angles

Angles about a Point

Angles in a Triangle

Angles in a Quadrilateral

Angles in Parallel Lines

Problems with Parallel Lines

Bearings and Scale Drawings

Constructing Polygons

Interior and Exterior Angles
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Revision Lessons
Angle Properties

Angles in Parallel Lines

Angles in Regular Polygons
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Additional Departmental Resources
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