Year 10

	Hours
	Topic

	4
	Number

	1
	Transformations 1

	2
	Collecting And Sorting Data

	5
	Algebraic Simplification

	2
	Probability 1

	Internal Test

	4
	Fractions

	4
	Displaying Data

	5
	Percentages 1

	4
	Algebraic Equations

	Internal Test

	3
	Powers 1

	3
	Ratio And Proportion

	6
	Averages And Spread

	3
	Scale

	3
	Algebraic Graphs 1

	Internal Test

	3
	Pythagoras’ Theorem

	6
	Trigonometry

	2
	Scatter Diagrams

	3
	Powers 2

	2
	Transformations 2

	3
	Use Of A Calculator

	Internal Test

	1-2 weeks
	Investigative Task

	Revision

	Year 10 Exam – May (?)

	3
	Approximation

	6
	Perimeter, Area And Volume 1

	3
	Cumulative Frequency

	3
	Sequences

	3
	Circles

	Internal Test


Year 11

	3
	Standard Index Form

	3
	Algebraic Substitution

	6
	Probability 2

	3
	Algebraic Graphs 2

	3
	Constructions and Loci

	Internal Test

	3
	Percentages 2

	4
	Geometry

	2
	Expansion

	4
	Factorisation

	3
	Perimeter, Area And Volume 2

	2
	Dimensions

	Internal Test

	Revision

	Year 11 Exam – November

	2-3 weeks
	Data Handling Project

	4
	Circle Theorems

	5
	Simultaneous Equations

	4
	Quadratic And Cubic Equations

	3
	Inequalities

	2
	Similarity

	Internal Test

	Revision

	External Terminal Exam – June


	 Number
	NON-CALC TOPIC             4 hours

	Support
	· Order large numbers and understand place value to at least thousands.

· Multiply and divide whole numbers by powers of 10.

· Multiply and divide whole and decimal numbers by multiples of powers of 10.

· Write assorted numbers in order of size.

· Round off to a given power of 10.

	Core
	· Multiply and divide whole and decimal numbers by a number between 0 and 1.

· Perform long multiplication and long division.

· Use the four rules with negative numbers.

	Extension
	· Consider problems with negative powers of 10.

· Multiply 3 digit numbers by 3 digit numbers.

· Combine negative numbers, with 2 or more operations, or with decimals.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Multiplication and division of whole numbers by powers of 10.

	A class set of Wipe Boards.


	SMILE
Box, BoxD, BoxN, MiniMax, NumberLines, NumberLinesD.

SfE
Gelosia, Box Multiplication (great demos).

Excel
Create multiplication grids as in box multiplication above.
	All working must be presented with clear evidence of carries and remainders.

Extended Tasks…

Independent research into early number systems such as the Egyptian, Babylonian, Chinese and Roman number systems.


	 REF Transformations1 \h 
 \* MERGEFORMAT Transformations 1
	NON-CALC TOPIC             5 hours

	Support
	· Plot and read co-ordinates in the first quadrant.

· Recognise the symmetrical properties of a 2D shape.

· Plot and read co-ordinates in all four quadrants

	Core
	· Identify congruent shapes.
· Recognise the symmetrical properties of a 3D shape.

· Transform 2D shapes by reflection, rotation and translation.
· Specify a mirror line parallel or at 45o to the axes.

· Describe transformations by reflection, rotation and translation in full.

	Extension
	· Given a shape on squared paper, produce as many different congruent shapes as possible.

· Investigate whether a rule exists between the number of vertices and the number of lines of symmetry in a 2D shape.

· Sketch all the planes of symmetry of a cube.

	Activities
	Resources
	ICT
	Notes

	
	Multilink cubes
Mirror


	Other
WinLogo


	i) In identifying symmetry, note that students often forget to add all the lines of symmetry to a diagram or identify the centre of rotational symmetry.

ii) Emphasise that any point could be used as the centre of rotation.

iii) Ensure students can describe translation using words and vectors

Extended Tasks…

Challenge students to draw shapes to a specified number of lines of symmetry or order of rotational symmetry.


	 REF Collecting \h 
 \* MERGEFORMAT 

 REF Collecting \h 
 \* MERGEFORMAT Collecting and Sorting Data
	NON-CALC TOPIC             2 hours

	Support
	· Understand the need for data collection.

· Appreciate the need for different types of graph.

	Core
	· Collect data by sampling, observation or experiment, dealing with any problems that arise.

· Obtain data from a database, table or list.

· Sort and present data, using tally and grouped frequency tables.

· Design and use two-way tables.

· Design and criticise questions for a questionnaire with multiple responses.

	Extension
	· Design an appropriate means of gathering data.

· Use a spreadsheet to collect data in tables and draw various types of graph.

	Activities
	Resources
	ICT
	Notes

	
	
	Other
Autograph, Excel/Access
	All axes on graphs must be clearly labelled and straight lines drawn with a ruler.


	 REF Algebraic1 \h 
 \* MERGEFORMAT 

 REF Algebraic1 \h 
 \* MERGEFORMAT Algebraic Simplification
	NON-CALC TOPIC             5 hours

	Support
	· Use a letter to represent a number.

· Use the four rules with negative numbers.

· Collect like terms in expressions

	Core
	· Remove or factorise with a single pair of brackets, where the factor is a number or letter.

· Use word or algebraic formulae, with positive and negative numbers.

	Extension
	· Factorise with a factor that may involve more than one variable.

	Activities
	Resources
	ICT
	Notes

	
	The 24-Game: Algebra Readiness
	MUM 

– algebra

– factorise or multiply out


	i) Emphasise the correct use of symbolic notation such as 3x rather than 3 × x.

ii) Introduce the early use of formulae such as the area of a triangle, parallelogram or circle, or volume of a prism or cone.


	 REF Probability1 \h 
 \* MERGEFORMAT Probability 1
	2 hours

	Support
	· Use the language of likelihood.

· Recall the probability scale from 0 to 1, including impossible and certain events.

· Use a two-way table.

· List systematic outcomes for a single event.

· Write probability as numbers.

	Core
	· Understand equally likely and mutually exclusive events.

· Know when to add or multiply two probabilities
· Find the probability of an event not happening.

· Use the fact that the sum of all the probabilities associated with an event equals 1.

· Use two-way tables to find probabilities.

	Extension
	· List systematic outcomes for two events, with and without a sample space diagram.

· Use sample space diagrams to find probabilities

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Vocabulary associated with probability.

	Several packs of Playing Cards.

Several Probability Bags with Counters.
Dice

Spinners
	Excel
Create sample space diagram for rolling 2 dice and adding/multiplying results, etc.
	i) Emphasise that only fractions, decimals or percentages should be used to write probability.

ii) Note that students can be unsure of the relationship:
P (Not A) = 1 – P (A).


	 REF Fractions \h 
 \* MERGEFORMAT Fractions
	NON-CALC TOPIC             4 hours

	Support
	· Understand fractions are ‘part of a whole’. 

· Use diagrams to find equivalent fractions.  

· Cancel fractions down to their lowest terms. 
· Calculate a fraction of a quantity.  

	Core
	· Interchange improper fractions and mixed numbers.  
· Interchange fractions and decimals, including those that recur.  
· Order, add and subtract fractions using common denominators. 

· Multiply and divide fractions. 

· Write a given number as a fraction of another.

	Extension
	· Cancel algebraic fractions down to their lowest terms.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Basic conversion of simple fractions to decimals.

	A class set of Equivalent Fraction And Decimal Dominoes.
	Excel
Create an interactive ‘Battenburg’ diagram using spinners.

SMILE
(Equivalent Pairs, Matching Fractions, Ordering Fractions).

MUM 

- fdprp
	i) All working must be clearly presented in relevant stages.

ii) Note that students are expected to perform short division to convert a simple fraction to a decimal.

iii) Encourage students to ‘think of’ multiplication by one fifth as division by five, and by three fifths as multiplication by three followed by division by five


	 REF Displaying \h 
 \* MERGEFORMAT Displaying Data
	4 hours

	Support
	· Sort data, using tally and grouped frequency tables. 
· Use a protractor to measure and draw angles

	Core
	· Construct and interpret pie charts.  
· Construct and interpret line graphs for discrete and continuous data, including time series.   

· Construct and interpret ordered and unordered stem and leaf diagrams.

	Extension
	· Design an appropriate means of displaying data.

· Use a spreadsheet to collect data in tables and draw various types of graph.

	Activities
	Resources
	ICT
	Notes

	
	
	Other
Autograph is far superior to Excel for handling data in this way.

Interactives

BoardWorks (for Piecharts): 4Data/Stats_diag_1


	i) All axes on graphs must be clearly labelled and straight lines drawn with a ruler.

ii) All angles should be to within 2o of accuracy.


	 REF Percentages1 \h 
 \* MERGEFORMAT Percentages 1
	NON-CALC TOPIC            5 hours

	Support
	· Understand a percentage is the ‘number of parts per 100’.  
· Understand the concept of VAT and interest on a loan.  
· Find percentages and percentage increase/decrease, including VAT.  

	Core
	· Interchange between percentages, fractions and decimals.  
· Find a percentage change in two quantities.  

· Express one quantity as a percentage of another.  
· Use Simple and Compound Interest.  

	Extension
	· Understand percentages that are equivalent to recurring decimals.

· Understand situations that lead to percentages of more than 100%.

· Solve problems that necessitate rounding to the nearest penny.

· Use fractions or formulae in Compound Interest methods.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Calculation of common percentages such as 17.5% using 10%, 5% and 2.5%.

	
	MUM

- fdprp 
- conversion, 
- multipliers and compound interest


	Emphasise that amounts of money should always be rounded to the nearest penny, except where such rounding is premature e.g. in successive calculations like Compound Interest.

Extended Tasks…

Independent research into the many uses made of percentages, particularly in the media.


	 REF AlgebraicEquations \h 
 \* MERGEFORMAT Algebraic Equations
	4 hours 

	Support
	· Understand some operations are the reverse of each other

	Core
	· Solve linear equations, including those with an unknown on both sides, those that require prior simplification e.g. brackets, and those where the answers are either negative or fractional.  

· Derive algebraic expressions from information given and then extend this to derive equations

	Extension
	· Derive equations from practical situations.

· Solve equations where manipulation of fractions is required.



	Activities
	Resources
	ICT
	Notes

	
	Learn premium – Foundation KS4 – Solving equations involving brackets Activity
	MUM
– equations (various stages)


	i) Emphasise that not all linear equations can easily be solved by either observation or trial and improvement, and hence a formal method is vital.

ii) Note that students can leave their answers as fractions.

iii) Introduce examples such as ‘find angle a in a triangle with angles a, a+10 and a+20’ and ‘find the perimeter of a rectangle if its area is 20cm2 while its side length is 5cm’.


	 REF Powers1 \h 
 \* MERGEFORMAT Powers 1
	3 hours

	Support
	· Recognise basic number patterns. 

· Express a number as the product of its prime factors.

	Core
	· Recognise odd, even, prime, square, cube and triangular numbers.

· Find factors and multiples, including the highest common factor and lowest common multiple.

· Calculate powers of whole numbers, including negative numbers.

· Use trial and improvement methods to find the square and cube roots of numbers, including those that are decimal numbers.  

	Extension
	· Understand the use of negative and/or fractional indices.
· Use prime factors to find the highest common factor and/or lowest common multiple.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Square and cube numbers:

“What two pairs of numbers satisfy x3 + y3 = 1729?”

Triangular numbers – for more able INVESTIGATE via “number stairs – how many ways of getting up the stairs?


	class based activity (click here for link to (CIMT) worksheets etc)

The 24-Game: Factors


	SfE
Number Grid Multiples (especially useful if doing sieve of Eratosthenes), Powered Up.

Other
Excel and graphical calculators for trial and improvement.


	


	 REF RatioAndProportion \h 
 \* MERGEFORMAT Ratio and Proportion
	3 hours

	Support
	· Recognise a ratio as a way of showing the relationship between two numbers.

· Simplify a ratio by dividing both of its numbers by a common factor.

	Core
	· Recognise when a ratio is in its lowest terms.

· Recognise that two numbers are in proportion if their ratios stay the same as the quantities get larger or smaller.

· Divide a quantity into a given ratio of two or three parts.

· Use the unitary method as a way of solving ratio and proportion problems, including the calculation of speed and density.

	Extension
	· Conduct currency calculations using current exchange rates.

· Use proportion to calculate angles and lengths in similar triangles.

	Activities
	Resources
	ICT
	Notes

	
	
	Excel
Use formula functions to create currency conversion tables such as those in travel agents.  Watch how all the values change at the click of one button! (use spinners)..

MUM 

- fdprp


	i) Emphasise the link between ratio and its fraction notation.

ii) Note that students often struggle with ratios of three quantities.

iii) Use the unitary method as a way of solving ratio and proportion problems found with recipes.

iv) Most students know speed and density from science using the ‘triangle method’

Extended Tasks…

Independent research into the many uses made of ratios, particularly in currency conversion rates.


	 REF AveragesAndSpread \h 
 \* MERGEFORMAT Averages and Spread
	6 hours

	Support
	· Understand the concept of an average value.  

	Core
	· Find the mode, median, mean, range and interquartile range from simple data.  

· Find or estimate the modal class, total frequency and mean from a discrete or grouped frequency table.  

· Find the modal class, median and mean for continuous data.  
· Calculate and interpret the meaning of a moving average.  
· Select the most appropriate average, justifying your choice.  

	Extension
	· Find or estimate the median class from a discrete or grouped frequency table.  

· From the moving average, find the trend line, seasonal effect, average seasonabl effect and use these to predict future events  

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Calculation of the mean, mode, median and range
	
	Other
Autograph.


	i) Note that students tend to select the modal class, but identify it by the frequency rather than the class description.

ii) Emphasise that the median of grouped data is not necessarily the middle class.

iii) Ensure students can compare distributions using the averages and range.


	Scale
	3 hours

	Support
	· Understand the concept of enlargement

	Core
	· Enlarge assorted shapes using various centres of enlargement with positive integer and non-integer scale factors.

· Describe an enlargement in full.

· Use and interpret maps and scale drawings.

	Extension
	· Identify different ways of transforming an object into a particular image.

	Activities
	Resources
	ICT
	Notes

	
	Tape Measurers

Trundle Wheels

Clinometers
	Other
Autograph (great dynamic display of enlargement, see screencam demo).

MUM 

- transformations
	i) Emphasise the need to describe an enlargement by both its scale factor and the centre it is taken from.

ii) Ensure students recognise enlargement preserves the size of the angle but not the length of the sides.


	 REF AlgebraicGraphs1 \h 
 \* MERGEFORMAT Algebraic Graphs 1
	3 hours

	Support
	· Plot points that follow a simple rule.

· Substitute positive and negative numbers into linear formulae.

	Core
	· Identify the gradient and y-intercept of a straight line, and write them in the form, y=mx+c.

· Plot graphs of functions as shown above by substitution or interpretation of the m and c.

	Extension
	· Generate points and plot graphs of quadratic, cubic and reciprocal functions, recognising the characteristics of each function.

	Activities
	Resources
	ICT
	Notes

	
	Graphic Calculators
	Other
Omnigraph, Autograph, Graphical Calculators.

SMILE
Graphing.

MUM 
- graphs
	i) Note that students are required to plot graphs of functions in which y is given explicitly in terms of x e.g. y=2x+3 as well as implicitly in terms of x e.g. x+y=7.


	 REF PythagorasTheorem \h 
 \* MERGEFORMAT Pythagoras’ Theorem
	3 hours

	Support
	· Recall names and properties of all triangles.  Alc p.240; Col 7E

· Use a calculator to find squares and square roots.  Alc ex 5.5, q1&5;  

	Core
	· Understand, recall and use Pythagoras’ Theorem to find the hypotenuse or a shorter side of a triangle.  

· Pick out right-angled triangles from diagrams such as circles and isosceles triangles to solve problems involving the area of a triangle or diagonal of a rectangle.  

	Extension
	· Use Pythagoras’ Theorem in triangles of different orientation.

· Use Pythagoras’ Theorem in 3D problems.
· Identify Pythagorean triples.  
· Use Pythagoras’ Theorem with bearings  

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Identification of the names of sides in right-angled triangles.
	
	
	Consider when to round answers on the calculator


	 REF Trigonometry \h 
 \* MERGEFORMAT Trigonometry
	6 hours

	Support
	· Use Pythagoras’ Theorem.

· Draw and measure bearings.

	Core
	· Understand, recall and use the tangent, sine and cosine ratios to find lengths and angles in right-angled triangles.  

· Find angles of elevation and depression using the appropriate ratio.  

· Apply the ratios and Pythagoras’ Theorem to solve assorted problems, including those involving bearings

	Extension
	· Use Trigonometry in 3D problems.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

The ratios of sine, cosine and tangent in trigonometry.
Make a clinometer
	Clinometers
	Other
Scientific Calculators, Graphical Calculators.. 

MUM – angles (various stages of Trig)
	i) Note that students are often confused about the labelling of sides when both the angles are given.

ii) It is important to stress when to use trigonometry and when to use Pythagoras


	 REF ScatterDiagrams \h 
 \* MERGEFORMAT Scatter Diagrams
	NON-CALC TOPIC             2 hours

	Support
	· Plot and read co-ordinates in the first quadrant.

· Understand the concept of a variable, and that a change in one variable can affect another.

	Core
	· Plot and use a scatter diagram to describe correlation, in terms of the two variables using the language, zero, weak, strong, positive or negative.

· Draw a line of best fit where possible, ‘by eye’, and use this to make predictions

	Extension
	· Vary the axes required by a scatter diagram to suit the situation.

	Activities
	Resources
	ICT
	Notes

	
	
	
	Emphasise that zero correlation does not necessarily imply ‘no relationship’, but merely ‘no linear relationship’

Extended tasks…

Generate interest through the use of ‘real life’ data, possibly linked with the Science Department.




	 REF Powers2 \h 
 \* MERGEFORMAT Powers 2
	3 hours

	Support
	· Understand the concept of a power and its root.

	Core
	· Recall the cubes of 2, 3, 4, 5 and 10, and the integer square and corresponding square roots to 15×15.

· Use index notation and associated laws when the same base is multiplied, divided or combined with brackets.

· Evaluate positive, negative and fractional indices.

· Simplify algebraic expressions using the index laws.

· Find exact answers by manipulating simple surds

	Extension
	· Investigate the use of powers in Standard Index Form.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Square and cube numbers.
	
	SfE
Powered Up
	i) Introduce examples such as ‘evaluate √2’ or ‘simplify x3 × x2 and (x2)3'.


	 REF Transformations2 \h 
 \* MERGEFORMAT Transformations 2
	2 hours

	Support
	· Plot and read co-ordinates in all four quadrants in 2D.

· Use and describe transformations by reflection, rotation, translation and enlargement in full.

	Core
	· Plot and read co-ordinates in 3D and use these to solve problems such as the length and mid-points of lines on a grid.

· Use and describe fully the four types of transformation in questions where they have been combined.

	Extension
	· Use Pythagoras’ Theorem in 3D problems.

	Activities
	Resources
	ICT
	Notes

	
	
	MUM 

– transformations (individually or mixed)
	i) Ensure students can find the co-ordinates of the mid-point of the line segment AB, given the points A and B, and then calculate the length AB.

ii) Emphasise the need to describe transformations in full and ensure students can distinguish the properties that remain preserved.


	 REF UseOfACalculator \h 
 \* MERGEFORMAT Use of a Calculator
	3 hours

	Support
	· Use brackets and the ‘hierarchy’ of operations on a calculator

	Core
	· Use a calculator to solve number problems, knowing not to round during intermediate steps of a calculation, how to interpret the display and when to recognise rounding has occurred.
· Use a calculator to convert between a variety of units and currencies where conversion factors are given.

· Use a calculator to convert between units using acquired knowledge of metric equivalents of common imperial units.

· Manipulate fractions and percentages using a calculator.

	Extension
	· Use calculators effectively and efficiently, knowing how to enter complex calculations

	Activities
	Resources
	ICT
	Notes

	
	OHP Calculator
	Other
Graphical Calculators, Scientific Calculators. 
	


	Investigative Task
	10 hours

	Support
	· 

	Core
	· 

	Extension
	· 

	Activities
	Resources
	ICT
	Notes

	Stair Totals
	
	
	


	 REF Approximation \h 
 \* MERGEFORMAT Approximation
	3 hours

	Support
	· Round off to a given power of 10

	Core
	· Approximate to a required number of decimal places or significant figures as appropriate.   Alc 3.3 q4; Col 1N, 1P

· Round to one significant figure to check answers.  Alc 3.4 q4; Col 1P

· Find the maximum and minimum values for rounded measurements.

· Recognise any limitations on the accuracy of the measurements.  

· Read a calculator display to an appropriate degree of accuracy.

	Extension
	· Find the maximum and minimum values for rounded decimal measurements

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Rounding values to different degrees of accuracy.

	A class set of Wipe Boards.
	
	i) Encourage students to include more accurate answers in their working out, before rounding, to ensure they gain marks for correct calculations even if the rounding is correct.

ii) Ensure students can justify the appropriate degree of accuracy for answers to problems.  


	 REF PerimeterAreaAndVolume1 \h 
 \* MERGEFORMAT Perimeter, Area and Volume 1
	6 hours

	Support
	· Recall names and properties of all common polygons.

· Construct nets of simple solids.

· Understand the concept of area and volume.

· Give answers to an appropriate degree of accuracy.

	Core
	· Construct 2D and 3D shapes using a ruler, protractor and pair of compasses.

· Find the perimeter and area of simple 2D shapes such as triangles, squares, rectangles, trapezia, parallelograms, kites and composites of triangles and rectangles.

· Find the volume of simple 3D shapes such as cubes, cuboids, prisms and composites of cubes and cuboids.
· Recall the formulae for the area or volume of the above shapes.

· Find the surface area of solids with triangular and rectangular faces.

	Extension
	· Obtain all the possible nets of a cube.

· Calculate the number of boxes of a given size that will fit into a larger box.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Substitution of simple numbers into area / volume formulae.
	Giant Geometric Models

A class set of Geoboards.
	
	i) Note that the students are asked to construct the shapes from information given to them about their side lengths and angles.


	 REF CumulativeFrequency \h 
 \* MERGEFORMAT Cumulative Frequency
	3 hours

	Support
	· Plot and read co-ordinates in the first quadrant.

· Understand the concept of a ‘running total’.

	Core
	· Design and complete a cumulative frequency table, identifying class boundaries where necessary.

· Plot a cumulative frequency curve using upper class boundaries.

· Construct Box Plots.

· Solve problems using a cumulative frequency curve, including the median and interquartile range of the data.

	Extension
	· Compare two cumulative frequency diagrams, with respect to their shape and measures of average and spread, to comment on the differences between the distributions

	Activities
	Resources
	ICT
	Notes

	
	
	Other
Autograph is excellent for this. 


	i) Note that students often find it difficult to decide where to plot the points. Emphasise that they are always plotted at the upper class boundaries.

ii) Note that a common exam question is ‘what percentage were more than ____?’


	 REF Sequences \h 
 \* MERGEFORMAT Sequences
	3 hours

	Support
	· Use a letter to represent a number.

· Extend number and diagrammatic sequences

	Core
	· Generate number sequences using term-to-term and position-to-term definitions.

· Describe a linear sequence using words or the nth term.

	Extension
	· Describe a non-linear sequence using words or the nth term.

	Activities
	Resources
	ICT
	Notes

	
	A class set of Pattern Blocks.


	Excel
Generate sequences using the formula functions


	i) Note that students often confuse when to describe the pattern in words, when to write the term-to-term rule and when to write the rule for the nth term.

ii) Ensure students can justify the rule for the nth term with reference to the activity or context from which it was generated.

Extended Tasks…

Use the Pattern Blocks to challenge students to draw shapes with a predefined linear rule for their nth term.


	 REF Circles \h 
 \* MERGEFORMAT Circles
	3 hours

	Support
	· Recall basic circle vocabulary such as the centre, radius, diameter and circumference.

· Construct a circle with a given radius or diameter

	Core
	· Recall further vocabulary such as the chord, tangent, sector, segment and arc.

· Recall and apply the formulae for the area and circumference of a circle given either a radius or diameter, where pi is used as an approximation or in a fractional form.

	Extension
	· Find the area or perimeter of part of a circle such as a half, quarter or simple sector.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Vocabulary associated with circles.
	String
	Other
Boardworks demo for area of circle 
	i) Note that students are expected to use pi as 3, 3.14 or ∏, depending on the accuracy or style of the answer required.


	 REF StandardIndexForm \h 
 \* MERGEFORMAT Standard Index Form
	3 hours

	Support
	· Interpret standard index form on a calculator display.

· Approximate to a required number of significant figures.

	Core
	· Convert numbers into standard index form, and back again.

· Solve problems involving standard index form, using the correct calculator method where possible.

	Extension
	· Round very large or very small numbers to 1 significant figure to make estimates in standard index form

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Basic conversion of simple standard index form to ordinary numbers
	A class set of Scientific Calculators.


	
	Note that when transferring an answer from the calculator to their page, students often forget to write the ‘× 10’ before the power of 10, and this could exclude them from all the marks at GCSE.

Extended Tasks…

Independent research into the constants that are expressed in standard index form e.g. the speed of light.


	 REF AlgebraicSubstitution \h 
 \* MERGEFORMAT Algebraic Substitution
	3 hours

	Support
	· Recall the definition of a power.

	Core
	· Substitute positive and negative numbers into formulae involving squares or cubes.

· Use trial and improvement methods to find approximate solutions to equations such as a cubic equation, usually to one decimal place.

· Generate algebraic formulae from information.

· Change the subject of the formulae.

	Extension
	· Rearrange more complex formulae, including cases where the subject occurs twice, is raised to a power or is a reciprocal

	Activities
	Resources
	ICT
	Notes

	
	The 24-Game: Algebra Readiness
	Excel
Use formula function to solve equations by trial and improvement.

Other
Use graphical calculators to solve equations by trial and improvement
	i) Emphasise that in using trial and improvement methods, care should be taken to set the work out in a manner where each trial is obvious and the final trial is identified. If the answer is required to one decimal place, then at least one value to two decimal places between the two choices should be shown.

ii) Introduce examples such as ‘find x given that y=mx+c’ and ‘find r given that A=[image: image1]r2’.


	 REF Probability2 \h 
 \* MERGEFORMAT Probability 2
	6 hours

	Support
	· Use the language of probability to interpret results involving uncertainty and prediction.

· Write probability as fractions, decimals or percentages.

· Find the probability of an event not happening.

· List systematic outcomes for one or two events

	Core
	· Estimate or measure probability from sample space diagrams, theoretical models or relative frequency.

· Make predictions or test for bias, understanding the effect of sample size on the accuracy of estimates.

· Calculate with mutually exclusive and independent events, knowing when to add and when to multiply.

· Use Tree diagrams to show the outcomes for two successive events and their related probabilities.

	Extension
	· Use Venn diagrams to solve probability questions.

· Predict the outcome of a probability game and test the prediction

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Vocabulary associated with probability.

	Several packs of Playing Cards.

Several Probability Bags with Counters.

Dice

Dime Probability Experiments
	Excel
Create sample space diagram for rolling 2 dice and adding/multiplying results, etc.


	i) Encourage the students to use the phrase ‘there is some evidence from this sample that…’

ii) Note that students often lose marks in probability due to their inability to manipulate fractions from Tree diagrams without a calculator.


	 REF AlgebraicGraphs2 \h 
 \* MERGEFORMAT Algebraic Graphs 2
	3 hours

	Support
	· Plot points that follow a simple rule.

· Substitute positive and negative numbers into non-linear formulae.

	Core
	· Generate points and plot graphs of quadratic, cubic and reciprocal functions, recognising the characteristics of each function.

· Plot and interpret graphs from real-life situations such as conversion and distance/time graphs.

	Extension
	· Use the graph of quadratic and cubic functions to solve their equations

	Activities
	Resources
	ICT
	Notes

	
	Litre Set

A class set of Graphic Calculators
	Other
Omnigraph, Graphical Calculators. 


	Ensure students understand ‘reciprocal’ as multiplicative inverse; that is that any non-zero number multiplied by its reciprocal is one and that zero has no reciprocal because division by zero is undefined.

Extended Tasks…

Use the Litre Set to draw graphs of different shaped containers as they fill.


	 REF ConstructionsAndLoci \h 
 \* MERGEFORMAT 

 REF ConstructionsAndLoci \h 
 \* MERGEFORMAT Constructions and Loci
	NON-CALC TOPIC             3 hours

	Support
	· Construct triangles using only a ruler and pair of compasses.

· Understand basic vocabulary such as bisecting, parallel and perpendicular

	Core
	· Construct the midpoint and perpendicular bisector of a line segment, the perpendicular from a point to a line, the perpendicular from a point on a line, and the bisector of an angle, using only a ruler and pair of compasses.

· Construct simple loci in terms of a specified distance from a point or line, an equidistance from 2 points or lines, and a line of sight.

· Shade the required region in the above graph to solve the problem.

	Extension
	· Solve problems that involve a combination of loci.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Vocabulary associated with constructions.
	
	Other
WinLogo.

Cabri


	i) All working must be clearly presented and diagrams accurately drawn.

ii) Note that a common exam question is a region bounded by a circle and an intersecting line


	 REF Percentages2 \h 
 \* MERGEFORMAT Percentages 2
	

	Support
	· Understand the effects of increasing and decreasing by a percentage

	Core
	· Understand the multiplicative nature of percentages as operators.

· Use multipliers to solve reverse percentage and Compound Interest problems as well as general percentage problems.

	Extension
	· Calculate the original amount before Compound Interest

	Activities
	Resources
	ICT
	Notes

	
	
	
	i) Note that students often incorrectly answer Compound Interest questions, as they either use Simple Interest or calculate the wrong number of years.


	 REF Geometry \h 
 \* MERGEFORMAT Geometry
	NON-CALC TOPIC               4 hours

	Support
	· Recall names and properties of all common polygons.  

· Calculate angles on a straight line, at a point, and in triangles and quadrilaterals

	Core
	· Use angle properties of isosceles, equilateral and right-angled triangles, and parallelograms.  
· Recognise opposite angles at a vertex, and use alternate and corresponding angles. 
· Use interior and exterior angles of quadrilaterals, pentagons, hexagons and all regular polygons – explain angle sum of quadrilateral  
· Understand the proofs regarding the angle sum and exterior angles of a triangle.  
· Tessellate shapes.   

	Extension
	· Consider questions that involve more than one of the core properties. 

· Investigate which regular polygons will tessellate alone, and which with each other.  

	Activities
	Resources
	ICT
	Notes

	
	A class set of Tessellating Shapes.
	Other
WinLogo. 


	i) You can provide proofs of your own choice provided they prove that:

· The angle sum of a triangle is 180o.

· The exterior angle of a triangle is equal to the sum of the interior angles at the other two vertices.

· The angle sum of a quadrilateral is 360o.


	 REF Expansion \h 
 \* MERGEFORMAT Expansion
	2 hours

	Support
	· Remove a single pair of brackets

	Core
	· Expand and simplify two pairs of linear brackets.
· Expand the square of a linear expression.

	Extension
	· Expand and simplify two pairs of non-linear brackets

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Calculation of pairs of numbers with a specific sum and product.
	
	
	i) Introduce examples such as (x + 2)(x – 4), (3x + 2y)(4x + y) and (x + p)(a + g).


	 REF Factorisation \h 
 \* MERGEFORMAT Factorisation
	NON-CALC TOPIC             4 hours

	Support
	· Factorise with a single bracket.

· Understand that the product of two numbers is zero if at least one of the numbers is zero.

	Core
	· Factorise a quadratic expression into two pairs of linear brackets.

· Solve a quadratic equation set equal to zero, by factorisation.

	Extension
	· Find the difference of two squares.

	Activities
	Resources
	ICT
	Notes

	
	
	
	i) Emphasise that there may be a need to remove the highest common factor of the quadratic expression before the factorisation is obvious.


	 REF PerimeterAreaAndVolume2 \h 
 \* MERGEFORMAT Perimeter, Area and Volume 2
	3 hours

	Support
	· Find the perimeter, area and volume of shapes previously met.

· Construct 2D representations of 3D objects, including the use of isometric paper.

	Core
	· Interpret plans and elevations.

· Construct nets and use them to calculate the surface area of a prism or cylinder as well as solids with triangular and rectangular faces.

· Solve problems involving the volume of a cylinder as well as cubes, cuboids, prisms and composites of cubes and cuboids.

	Extension
	· Construct the net of a cone and use it to calculate the surface area.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Substitution of simple numbers into area / volume formulae.

	Giant Geometric Models
	
	i) All working must be clearly presented and diagrams accurately drawn


	 REF Dimensions \h 
 \* MERGEFORMAT Dimensions
	2 hours

	Support
	· Recall that squared units are used for area and cubed units for volume.

	Core
	· Use the power of the scale factor to convert between the units of area and volume.

· Recognise the purpose of a formula by considering its dimensions.

	Extension
	· Calculate the area or volume of an enlarged similar triangle or triangular prism problem.

	Activities
	Resources
	ICT
	Notes

	
	
	
	i) Ensure students can convert within units of area and volume such as the conversion of cm3 to m3.


	Data Handling Task
	12 hours

	Support
	· 

	Core
	· Use and compare different sampling methods

· Draw charts and use them to compare findings

· Calculate an appropriate average and range and use them to interpret data

	Extension
	· Use cumulative frequency to find the median and quartiles for grouped data or for discrete data (**- discrete data will produce a STEPPED cf graph -**)

· Calculate an estimate for the mean for grouped data

· Construct histograms with unequal class intervals

	Activities
	Resources
	ICT
	Notes

	
	
	
	Students must justify WHY they are using a particular chart or calculation

They must interpret EVERY chart and calculation


	 REF CircleTheorems \h 
 \* MERGEFORMAT Circle Theorems
	NON-CALC TOPIC             4 hours

	Support
	· Recall all circle vocabulary previously met.
· Inscribe regular polygons in circles.

	Core
	· Understand that the tangent and radius are perpendicular at each point on a circle.
· … tangents from an external point are equal in length.
· … the angle subtended by an arc at the centre of a circle is twice that at any point on the circumference.
· … the angle subtended at the circumference by a semi-circle is a right-angle.
· … the angles in the same segment are equal.
· … opposite angles of a cyclic quadrilateral add up to 180o.
· Calculate angles within circles using the above rules.
· Explain why the perpendicular from the centre to a chord bisects the chord.

	Extension
	· Solve problems that involve a combination of these rules.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Vocabulary associated with circles.
	
	
	i) Ensure students can provide a description alongside each calculation of the rule or rules used to find the angle


	 REF SimultaneousEquations \h 
 \* MERGEFORMAT Simultaneous Equations
	5 hours

	Support
	· Solve linear equations.

· Construct linear graphs.

	Core
	· Solve simultaneous equations using algebraic elimination.
· Solve simultaneous equations using a graphical method

	Extension
	· Solve simultaneous equations that need rearranging before one of the core methods can be used.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Solution of simple simultaneous equations.

	A class set of Graphic Calculators
	Other
Use graphical calculators to solve simultaneous equations graphically.  Use omnigraph for non-standard formulae, i.e.      2x – y = 4, etc.
	


	 REF QuadraticAndCubicEquations \h 
 \* MERGEFORMAT Quadratic and Cubic Equations
	4 hours

	Support
	· Solve a quadratic equation set equal to zero, by factorisation

	Core
	· Use factorisation to simplify algebraic fractions containing quadratic equations, and lead to a solution where the fraction is set equal to some number.

· Solve a quadratic equation set equal to zero, using the difference of two squares.

· Use the graph of quadratic and cubic functions to solve their equations.

· Identify the maximum or minimum point of a quadratic function by studying its graph.

	Extension
	· Solve a quadratic equation set equal to zero, using the quadratic formula.

	Activities
	Resources
	ICT
	Notes

	
	A class set of Graphic Calculators
	Other
Graphical Calculators, Omnigraph. 


	i) Encourage students to use terms like ‘minimum point’, ‘maximum point’ and ‘quadratic function’.

ii) Emphasise that inaccurate graphs could lead to incorrect solutions


	 REF Inequalities \h 
 \* MERGEFORMAT Inequalities
	3 hours

	Support
	· Solve linear inequalities through listing possible integer values or representation of the solution set on a number line

	Core
	· Use regions on a graph to solve inequality problems in two variables.

	Extension
	· Solve inequalities where greater algebraic manipulation is required

	Activities
	Resources
	ICT
	Notes

	
	
	Other
Inequalities can be represented on Omnigraph – customise carefully so that you know which type of shading is happening! 

MUM
	


	 REF Similarity \h 
 \* MERGEFORMAT Similarity
	2 hours

	Support
	· Divide a quantity into a given ratio of two or three parts

	Core
	· Use proportion to calculate angles and lengths in similar polygons.

	Extension
	· Calculate the area or volume of an enlarged similar polygon or prism problem.

	Activities
	Resources
	ICT
	Notes

	Mental starters should involve...

Division of a quantity using simple ratios of two or three parts.
	
	
	


At the end of the ‘Level 6 to B’ course, students will be able to:
· Make estimates by first rounding to one significant figure.
· Solve numerical problems involving multiplication and division with numbers of any size, using a calculator efficiently and appropriately if required.
· Understand the effects of multiplying and dividing by numbers between 0 and 1.
· Understand and use the equivalences between fractions, decimals and percentages, and calculate using ratios in appropriate situations.
· Understand and use proportional changes.
· Find and describe in symbols the next term or the nth term of a number sequence.
· Expand and simplify two expressions of the form (x + n).
· Solve simple polynomial equations by trial and improvement, and represent inequalities using a number line.
· Formulate and solve linear equations with whole number coefficients.
· Manipulate simple algebraic formulae, equations and expressions.
· Use algebraic and graphical methods to solve simultaneous linear equations in two variables.
· Solve problems using angle and symmetry properties of polygons, and properties of intersecting and parallel lines.
· Understand and apply Pythagoras’ Theorem when solving problems in two-dimensions.
· Find areas and circumferences of circles.
· Calculate lengths, areas and volumes in plane shapes and right prisms.
· Enlarge shapes by a positive whole number or fractional scale factor.
· Appreciate the imprecision of measurement and recognise that a measurement given to the nearest whole number may be inaccurate by up to one half in either direction.
· Understand and use compound measures such as speed.
· Construct and interpret frequency diagrams.
· Determine the modal class and estimate the mean, median and range of a set of grouped data, selecting the statistic most appropriate to their line of enquiry.
· Use measures of average and range to compare distributions and make inferences.
· Draw a line of best fit on a scatter diagram by inspection.
· Understand relative frequency as an estimate of probability and use this to compare outcomes of experiments.
KS4 Scheme of Work:  Level 6 to B 
1/45


