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Introduction

In order to help you plan effectively for the implementation of the new specification we have produced sample schemes of work and lesson plans for Mathematics B. These support materials are designed for guidance only and play a secondary role to the specification.  
Each sample scheme of work and lesson plan is provided in Word format.  You should use it as a foundation to build upon, and amend or add to the content to suit your teaching style and learners’ needs.

This booklet provides examples of how to structure the teaching of this Stage; the teaching hours are suggestions only.

The specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this support material booklet should be read in conjunction with the specification. If clarification on a particular point is sought then that clarification should be sought in the specification itself.
	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	2 hours
	Topic
	HSN1 -  Percentages

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Using a multiplier to calculate percentage increase and decrease.
	· Present a percentage increase and decrease on the board. See which methods are used. Lead class to using a multiplier.

· Using cards or whiteboards, repeatedly give a percentage change and ask for the multiplier.

· Revisit some of the earlier examples using this more efficient method.
	Jigsaws from:

· Tarsia
http://www.mmlsoft.com/index.php?option=com_content&task=view&id=4&Itemid=5
· Jigsaws
http://www.mrbartonmaths.com/jigsaw.htm
and
http://www.emaths.co.uk/tarsia.htm

	Calculate the original amount when given the transformed amount after a percentage change.
	· Using whiteboards, give the percentage change and the final amount. Ask for the original amount. Ask how you would solve this ....  . 

· Draw the method as a flowchart on the whiteboards. Look at methods on the whiteboards. Discuss methods.

· Use “Unjumble” or “Fill in the blanks” to demonstrate the method.

· Set a variety of problems to solve. 
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/number/percentageshirev1.shtml 

Improving Learning in Mathematics lesson N7:

http://tlp.excellencegateway.org.uk/pdf/mat_imp_02.pdf 


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	1 hour
	Topic
	HSN2 - Repeated proportional or percentage changes

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Solving problems with repeated proportional or percentage change.
	· Look at different repeated proportional or percentage increase problems. Ask the students to find an efficient way to calculate them. Finally repeat with decrease. Additionally, you could use an “Unjumble” or “Fill in the blanks” activity to show the method.

· Set a variety of problems to solve.
	· Use of a spreadsheet is possible here.

· Jigsaws (see HSN1)

· BBC Bitesize

http://www.bbc.co.uk/schools/gcsebitesize/maths/number/percentageshirev2.shtml 


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	2 hours
	Topic
	HSA5 - Graphs of quadratics, simple cubics and reciprocals

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Recognise graphs of quadratics, simple cubic functions, and reciprocal functions.
	· Group activity: Give each group two quadratic graphs (one y = x2... the other     y = -x2...), a cubic graph and a reciprocal graph to draw. Compare graphs with other groups.

· Card sort. Pair activity. On cards put a number of functions and their graphs and ask the pairs to match up the cards. 
· Using whiteboards sketch graphs of given functions.

· Short consolidation exercise.

· Homework: Produce a poster to show the shapes of graphs.
	· Graphing software could be used here.

· BBC Bitesize

http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/furthergraphhirev1.shtml 

(NB – this includes graphs of circles)

	Sketch graphs arising from real situations and use and interpret them.
	· Individual activity: give students (i) graphs to plot from a description and (ii) a sheet of pre-drawn graphs and ask for interpretation of those graphs. After some time the students are invited to explain their answers to the class.
	· Examination papers from previous specifications are useful.
	


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	3 hours
	Topic
	HSS1 – Probability tree diagrams

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Draw a tree diagram to show possible outcomes.
	· (Revisit factor trees and their uses.)
· Demonstrate how to draw a tree diagram horizontally to show outcomes, or issue sheet of tree diagrams and ask what they show.

· Draw a tree diagram for two dice showing all outcomes. Appreciate the limitations of tree diagrams.

· Mixed problems using tree diagrams to find the outcomes.
	· A speed-up sheet of pre-drawn tree diagrams might help.
	

	Draw tree diagrams to find the probability of independent events.
	· Look at sample space diagrams and generate probabilities for combined events from two dice. 

· Demonstrate how to insert probabilities on the tree diagram for two dice and to calculate simple probabilities involving multiplication only.

· A card sort is possible here with pre-drawn tree diagrams matching to specific events.

· Mixed problems to solve. 
	· A speed-up sheet of pre-drawn tree diagrams might help.

· Jigsaws (see HSN1)


	

	Drawing tree diagrams for independent events when there is more than one outcome required.
	· Use previous tree diagrams and discuss how to find the probability of events with more than one possibility.

· Discuss in groups when to multiply and when to add.

· Group activity: card sort, where some cards have events and other cards calculations; the groups match the two. Using blank cards here is powerful as the groups have to complete some cards.

· Mixed problems for individual use.
	· BBC Bitesize

http://www.bbc.co.uk/schools/gcsebitesize/maths/data/probabilityhirev1.shtml 

(Includes conditional probabilities, which are HGS1)


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	2 hours
	Topic
	HSG2 & HSG3 − 3-D coordinates; midpoints of line segments; Pythagoras’ theorem and coordinates

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Using 3-D coordinates and finding the coordinates of the midpoint of a line segment AB given points A and B in 2-D.
	· Set a short plotting exercise to plot and join three points to make a triangle as a revision of 2-D coordinates. Introduce 3-D coordinates and give them some shapes plotted in 3-D to write down the coordinates of some of the points on those shapes and the midpoints of some of the line segments.

· Issue a sheet with pairs of points and ask them to find the midpoints. Supply a grid for them to use if they wish. See if there is a pattern. Alternatively, you can give the answers to these midpoints jumbled up and they have to select the correct answer for each pair of points. Establish how to find the midpoint without plotting the grids.

· Consolidation exercise.
	

	Use Pythagoras’ theorem to find the length of a line segment AB given the points A and B in 2-D.
	· Draw line segments on grids and measure the lengths. Appreciate that these are approximate lengths. Look at one pair. Draw more lines to form right-angled triangles. Ask how to work out the two sides – difference in y and difference in x. Calculate the accurate length using Pythagoras’ theorem. Students complete the other pairs.

· Give students a sheet with pairs of points to find the length and the answers separately, with some extra distractors. Match the points with the correct answers.
	· Jigsaws (see HSN1) 

· BBC Bitesize

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/linesegmentsrev1.shtml
This is good revision of Pythagoras’ Theorem.   


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	2 hours
	Topic
	HSA6 – Solving linear inequalities in two variables

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Plot lines on a grid and shade the correct region. Use the convention for distinguishing ≤  and ≥  from < and >.
	· It is essential to be able to draw correct lines, so start with a blank grid and give students equations of lines to draw, eg    x = 3, y = -2, y = x + 3 etc.
· Issue grids with lines drawn on them and request that the regions are shaded. Ask how they decided. Alternatively issue grids with a line drawn and allow the students to calculate values of the function at various points, they will then see which region satisfies the inequality.
· As plenary give them three inequalities to draw on three grids.
	
	Where a line is included in the region, it will be solid; where it is not included, it will be dashed.

	Draw two or more regions on a single grid. Indicate the intersection of all the regions.
	· Demonstrate the difficulty of shading the required regions, so we shade the unwanted regions instead.

· Consolidation exercise to shade the intersection of inequalities. (Could include applications where the inequalities have to be written.)
	· Pre-drawn grids would be an advantage.

· BBC Bitesize:
http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/inequalitiesrev4.shtml



	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	3 hours
	Topic
	HSG6 – Construct enlargements using any scale factor, including positive fractional and negative scale factors; identify scale factors.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Construct enlargements with positive scale factors.
	· Demonstrate how to draw enlargements with scale factors ½ and 3 using a centre. Alternatively, issue a sheet with the enlargements done and ask for an explanation of the method.

· Consolidation exercise. 
	· BBC Bitesize:
http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/transformationshirev1.shtml
· Demonstration:

www.emaths.co.uk/powerpoint/shapespace/MCCenlargement.ppt


	Construct enlargements with negative scale factors.
	· Demonstrate how to draw enlargements with scale factors -½ and -3 using a centre. Alternatively, issue a sheet with the enlargements done and ask for an explanation of the method.

· Consolidation exercise.

· Plenary: set an enlargement, scale factor -1, any centre and then ask for a description of an alternative equivalent transformation.
	
	

	Identify the centre and scale factors of enlargements.
	· Ask them to look back at previous work. How can you find the centre and scale factor?

· Demonstrate how to find the centre and scale factor of an enlargement.

· Issue sheet with enlargements copied on and the students find the centre and work out the scale factor. 
	
	· Although centre is not mentioned in the specification it is included here for completeness.


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	4 hours
	Topic
	HSS2 – Draw and interpret cumulative frequency tables and diagrams and box plots for grouped data. Find the median, quartiles and interquartile range.

HSS3 – Compare distributions and make inferences, using the shapes of the distributions and measures of average and spread, including median and quartiles.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Draw cumulative frequency tables and diagrams.
	· Display a table of results on the board, use whiteboards and ask the students to write how many were less than … . Repeat if necessary.

· Define cumulative frequency and draw a cumulative frequency table for this example.

· Demonstrate how to plot a diagram. 

· Consolidation exercise or a card matching exercise, where there are cumulative frequency diagrams on some cards and example data or tables on others.
	· Pre-drawn grids will make it easier to check the work.

· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/data/representingdata3hirev1.shtml


	Interpret a cumulative frequency diagram.
	· Discuss how to find the median and quartiles of the original data.
· Demonstrate how to use the diagram to find the median and quartiles.

· Give an exercise to draw a table and diagram, and to find the median and quartiles.
	
	

	Draw and interpret box plots.
	· Demonstrate how to draw box plots.

· Give examples to draw box plots and to interpret them, or put a number of cumulative frequency diagrams and their associated box plots on a sheet in the wrong order and ask the students to match them up. These could be done on cards.
	
	

	Compare distributions and make inferences, using the shapes of the distributions and measures of average and spread, including median and quartiles.
	· Group activity: give each group a set of tables and diagrams and ask them to summarise their inferences about the data. Have a feedback session towards the end of the lesson.

· Homework: similar exercise with more data to interpret. Try to include a variety of representations.
	· You will find past examination questions a good source of inspiration for these sheets of data. You can make the questions open-ended and add more information of your own.
	


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	4 hours
	Topic
	HSA4 – Set up two linear simultaneous equations. Find the exact solution of two linear simultaneous equations in two unknowns by eliminating a variable; interpret the equations as lines and their common solution as the point of intersection.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Solve simultaneous equations graphically and interpret the equations as lines and their common solution as the point of intersection.
	· Working in pairs, solve examples by plotting the equations as lines.

· Ask where the solution is going to lie.
· Give them a sheet of grids with two lines on each grid and ask for the simultaneous equations solved by the intersection of the two lines.

· Consolidation exercise.
	· If you have a graph plotting program on your network you can do this on computers.
	

	Solve two simultaneous equations by adding or subtracting them.
	· Consider a lot of pairs of equations and ask the students to add the equations and subtract them. Record what they notice.

· Summarise the students comments and draw conclusions about how to decide when to add and when to subtract.
	BBC Bitesize:

· http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/simultaneoushirev1.shtml

	· You can show the method of substitution in place of this one.

	Solve two simultaneous equations where one or both equations have to be multiplied.
	· On a sheet put many equations, some of which are equivalent. Ask the students to group the equivalent equations.

· Consider pairs of equations where one of the equations has to be multiplied. Ask the students to try to add or subtract them. What do they notice? What can we do?

· Draw out the method from them.

· Consolidation exercise.
	
	

	Set up two linear simultaneous equations from a problem.
	· Issue a sheet of problems and, in pairs, ask them to write the situations as equations.

· Solve them; probably some of them can be solved for homework.
	· Jigsaws (see HSN1)


	


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	3 hours
	Topic
	HSA2 – Manipulate algebraic expressions by expanding the product of two linear expressions, simplifying the result. Factorise quadratic expressions, including the difference of two squares.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Expand the product of two linear expressions, simplifying the result. Include the difference of two squares. 
	· Express the product of two linear expressions as the area of a rectangle. Divide the rectangle into four and invite the students to work out a simplified expression for the entire area of the rectangle.

· Repeat with other brackets and include the difference of two squares.

· Consolidation exercise.
	· A sheet with rectangles divided into four parts will speed the work up.
· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/symbolsrev5.shtml

	· You can demonstrate FOIL or another method if you wish.

	Factorise quadratic expressions, including the difference of two squares.
	· Paired work: Use the results from the previous lesson, show the simplified expressions on the board and ask for the original factors. Encourage the students to see the patterns and devise a method to factorise quadratic expressions.

· Card matching exercise (in pairs): some cards have two brackets and others have expanded expressions. Match the cards up. Ensure that there are some extra distractors.
	· A sheet with rectangles divided into four parts will speed the work up. 
	· Encourage the students to try out their ideas.

	Factorise harder quadratic expressions, including when the coefficient of x2 is greater than 1 and when it is negative.
	· Give the students individual work on harder expressions to factorise. It could be a card matching activity. In that case put a lot of quadratic expansions on some cards and some of them factorised on other cards and leave some cards blank. The students have to match up some of the cards and then work out the missing factors themselves. You could put one bracket on some cards and leave the second bracket blank.
	· Jigsaws (see HSN1)

· BBC Bitesize

http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/factorisingrev1.shtml
http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/factorisinghirev1.shtml



	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	2 hours
	Topic
	HSN3 – Use standard index form expressed in conventional notation and on a calculator display. Convert between ordinary and standard index form representations. Calculate with standard index form.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Convert between ordinary numbers and standard index form.
	· Display numbers in standard index form on the board. In pairs, ask students to convert them to ordinary form and deduce a method for converting between the two forms.

· This is ideal for a card matching activity; in pairs match up two sets of cards, one has ordinary numbers and the other has standard index form numbers and again include some blank cards to complete.

· There are a lot of jigsaws available.

· Consolidation exercise.
	· Jigsaws (see HSN1)
	· This conversion can be done on calculators, however it is likely that in the examination this may be set on the non-calculator section.

	Calculate with standard index form and write the answer in standard index form.
	· Students work in pairs to calculate answers to problems presented on a sheet.

· You can have some cards with the answers on and students pick a card as they get an answer. It is a self-checking procedure.

· You can use a card matching activity; put the problems and the solutions on cards. 

· Consolidation exercise on converting between ordinary numbers and standard index form, and calculating with standard index form.
	· Past examination papers from the old specification will give you some inspiration. Cut and paste some old questions and extend them for classroom use.

Space provides useful data:

· http://en.wikipedia.org/wiki/Planet
Earth timeline

· http://en.wikipedia.org/wiki/Timeline_of_early_prehistory
Atoms:

· http://en.wikipedia.org/wiki/Atom
	· It is a good idea to estimate the answers as well.


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	2 hours
	Topic
	HSN4 – Check the order of magnitude of compound calculations using estimation methods, without the use of a calculator.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Estimate answers to calculations by rounding each number to one significant figure.
	· Start with a simple exercise in rounding to one significant figure.

· A card matching activity tends to be easy for this topic, but it will help some students. Put some calculations on cards and the final estimates on other cards and then have some blank cards. In pairs students match the calculation with the final estimate and on a blank card they write the estimate calculation used.

· A sheet of estimations with some blanks on crucial numbers so the students have to (copy and) fill in the blanks.

· In pairs, students work through a sheet of calculations and estimate the answers.

· Homework: consolidation exercise.
	BBC Bitesize:
· http://www.bbc.co.uk/schools/gcsebitesize/maths/number/roundestimaterev1.shtml

	· It is good practice to get students to check all their calculations in each unit.

	Checking answers to calculations, including those in standard index form, by checking the order of magnitude.
	· Estimate answers to calculations in standard index form, using the laws of indices on the powers of ten. Check the estimate with the answer on your calculator.

· You can use the resources from the last block of HSN3:
· You can have some cards with the answers on and students pick a card as they get an answer. It is a self-checking procedure.

· You can use a card matching activity; put the problems and solutions on cards.
· Homework: Mixed exercise, estimate the answer and check it with the answer on your calculator.
	· Use the standard index form resources from HSN3.
	


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	2 hours
	Topic
	HSA2 – Simplify algebraic expressions by taking out common factors. Simplify rational expressions.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Take out a common factor with a single bracket.
	· Give the students some single brackets to multiply out. Then ask them to discuss, in pairs, how they would do the opposite process to factorise the answer.

· Card matching activity. Cards with expressions to be factorised and the answers, as well as a few extra as distractors. 

· “Fill in the blanks” sheet of partially factorised expressions with some blanks.

· There are a lot of jigsaws available.

· Consolidation sheet of expressions to factorise.
	· Jigsaws (see HSN1)


	

	Simplify rational expressions.
	· Give both parts of the rational expression separately to the students first, then put them together and let students discover how the factors cancel.

· You can use “Unjumble” or “Fill in the blanks” here, so produce a sheet of solutions with either blanks to be filled in or the stages mixed up which students have to order.
· A card matching activity. Cards with expressions to be factorised and the answers to those, as well as a few extra as distractors.

· There are a lot of jigsaws available. 

· Homework: A mixed exercise.
	· Jigsaws (see HSN1)

· Past examination papers are a very useful source of ideas.

· http://www.purplemath.com/modules/rtnldefs2.htm
· http://www.ehow.co.uk/video_4738959_simplifying-rational-expressions.html?cr=1

	


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	2 hours
	Topic
	HSG5 – Understand similarity of triangles and other plane figures and use this to make geometrical inferences.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Understand the term “similar” and apply it to triangles.
	· Give students a sheet of triangles and they have to find out which ones are similar. Check with each other. Feedback to the class.

· Look at simple cases of similarity where the scale factor is an integer.
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/congruencysimilarityrev1.shtml


	Make geometrical inferences from similar figures.
	· Look at cases of similar triangles where the scale factor is not an integer. Calculate the scale factor by division.

· Look at similarity in other plane shapes.

· Issue a sheet with similar plane shapes and the answers at the bottom of the sheet. Students work out the answers and select the correct answer for each question from the bottom of the page. 
	· PowerPoint presentation:

http://www.btinternet.com/~mathsanswers/Similar_Triangles.ppt#256,1,SimilarTriangles
· Images for questions:

http://images.google.co.uk/images?hl=en&q=similar+triangles&um=1&ie=UTF-8&ei=q2QeS8z-FInUjAfcucGmCw&sa=X&oi=image_result_group&ct=title&resnum=4&ved=0CBkQsAQwAw



	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	3 hours
	Topic
	HSA7 – Understand that the form y = mx + c represents a straight line and that m is the gradient of the line and c is the value of the y-intercept. Write the equation of a straight line in the form y = mx + c. Understand the gradients of parallel lines.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Understand gradient and work out the gradients of straight lines.
	· Use students’ experience to identify the meaning of gradient and define the term; include positive, negative and zero gradients.

· Draw some straight lines and work out the gradient and the y-intercept. Put these values in a table which is needed for the next lesson.
	· A pre-printed table and a sheet with lines drawn will speed up the lesson and leave time for conjectures about the relationships. 
	

	Understand that the form               y = mx + c represents a straight line and that m is the gradient of the line and c is the value of the y-intercept. Write the equation of a straight line in the form y = mx + c.
	· Look at the work from the previous lesson. In pairs, try to establish a relationship between the equation of the straight line and the gradient and the y-intercept.

· Using whiteboards, give the students some equations of straight lines and ask for the gradient and y-intercept, and give the gradient and y-intercept and ask for the equation of the lines.

· On whiteboards they can be asked to sketch the graph of ….

· Consolidation work. 


	· BBC Bitesize:
http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/graphsrev2.shtml


	Understand the gradients of parallel lines.
	· Ask the students to draw lines on a single grid. Give them equations with the same x coefficient, ie equations of parallel lines but do not tell them. What do they notice? Establish when two lines are parallel.

· Using whiteboards, ask for equations of lines parallel to given lines, include lines such as x + y = 5.

· Card matching exercise where there are equations of lines on some cards and “gradient = ….” and “y-intercept = …” on other cards. Working in groups, the students have to match up cards.

· Mixed exercise.
	
	


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	2 hours
	Topic
	HSG8 – Fully describe combinations of transformations (rotation, reflection, translation, enlargement) using a single transformation.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Revise rotation, reflection, translation and enlargement. Describe single transformations given an object and an image.
	· Start with a single object; ask each student to do a rotation, reflection, translation and enlargement on it. Determine the information required for each transformation. Deal with any problems that arise.
· Give out a grid with many objects on it and ask for a description of the single transformation that maps A onto B. Continue for as long as necessary. Use whiteboards if preferred. 
	· BBC Bitesize:
http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/transformationsrev1.shtml
and

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/transformationshirev1.shtml
· A sheet with one large grid and the same shape after transformations eg lots of the same right-angled triangle and some enlargements.

	Combine transformations and describe the effect using a single transformation.
	· Set the task to combine transformations on a single grid and then describe the single transformation that maps one onto the other. Use exercise books or graph paper.

· Homework: mixed exercise.
	· Past examination papers are very useful as a source of ideas.
	


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	2 hours
	Topic
	HSA2 – Solve quadratic equations of the form ax2 + bx + c = 0 by factorisation.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Review of factorisation of expressions of the form                    ax2 + bx + c
	· In pairs, look at three quadratic expressions where at least one has a coefficient of x2 which is not 1. Try to find a method which will work in the cases when a is not 1.

· Use whiteboards and write an expression on the board or use PowerPoint.

· Card matching activity.

· Jigsaws.

· Sheet of expressions to work through.
	· Jigsaws (see HSN1)

· BBC Bitesize:
http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/factorisinghirev1.shtml

	· Encourage them to try out their ideas.

	Solve quadratic equations of the form ax2 + bx + c = 0 by factorisation.
	· Look at xy = 0. What are the solutions? Establish that either x or y or both can be 0 but one of them must be.

· “Fill in the blanks” or “Unjumble” activity.

· Use whiteboards and write an expression on the board or use PowerPoint.

· Card matching activity; include some blanks so that by checking the blank cards you have a good idea if they have understood the activity.

· Jigsaws.

· Mixed exercise to try to factorise and then write down the solutions.
	· Jigsaws (see HSN1)

· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/quadequationshirev1.shtml

	


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	4 hours
	Topic
	HSG1 – Understand and construct geometrical proofs using circle theorems: Understand that the tangent at any point on a circle is perpendicular to the radius at that point; understand that tangents from an external point are equal in length; understand that the angle subtended by an arc at the centre of the circle is twice the angle subtended at any point on the circumference; understand that the angle subtended at the circumference by a diameter is a right angle; understand that angles in the same segment in a circle are equal; understand that opposite angles in a cyclic quadrilateral sum to 180°; understand the alternate segment theorem.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Understand that the tangent at any point on a circle is perpendicular to the radius at that point and understand that tangents from an external point are equal in length.
	· In pairs, draw a circle and draw a tangent. Measure the angle between the radius and the tangent. Draw two tangents from an external point to the circle. Measure the lengths. Collect results from the class and make inferences about these two properties.

· A proof could be attempted as an “Unjumble” exercise.

· Consolidation exercise. 
	· BBC Bitesize:
· http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/circles2hirev8.shtml

	· Graphing software is available which will speed up the process, such as Geometer’s Sketchpad and Cabri.

	The angle subtended at the centre is twice the angle subtended at the circumference. Angles subtended at the circumference by a diameter are right angles.
	· In pairs draw some circles of different radii and on each mark two points. Draw angles subtended at the circumference and at the centre. Measure these angles. Write results on the board at the front of the class. Make an inference about these two angles.

· On the board draw a circle and a diameter. Make the angle subtended at the circumference. Request the size of the angle.

· A proof could be attempted as an “Unjumble” exercise.

· Consolidation exercise.
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/circles2hirev3.shtml

	

	Understand that angles in the same segment in a circle are equal. Understand that opposite angles in a cyclic quadrilateral sum to 180°.
	· In pairs draw some circles of different radii and on each mark two points. Draw two angles subtended at the circumference in the same segment. Measure these angles and make an inference about their size.

· In pairs draw two further circles and draw a quadrilateral inside each one. Measure all the angles. What is their sum? Make a conjecture about the angle sum.

· A proof could be attempted as an “Unjumble” exercise.

· Consolidation exercise.
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/circles2hirev4.shtml  

	

	Understand the alternate segment theorem and solve problems.
	· In pairs draw some circles of different radii and on each mark three points. On one point draw a tangent in both directions and then from that point form a triangle inside the circle. Can you find two angles that are equal?

· A proof could be attempted as an “Unjumble” exercise.

· Mixed exercise including the other properties studied in this unit.
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/circles2hirev10.shtml
· Old examination papers can be cut and pasted to form worksheets.
	


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	 hours
	Topic
	HSA1 – Solve harder linear equations including those with fractional coefficients.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Solve linear equations involving brackets.
	· Give out three equations with brackets ensuring that at least one involves a double negative or a negative followed by a positive. Try to ensure that two have the same answer so it is odd one out for checking.

· Method could be emphasised with an “Unjumble” activity. A full solution is handed out but in the wrong order to be “unjumbled”.
· A sheet with partially completed solutions and the students fill in the blanks. 

· A sheet with solutions which contain errors so it is “Spot the error”.

· Consolidation exercise.
	· BBC Bitesize:
http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/equationsrev4.shtml

	

	Solve linear equations with fractions.
	· Give out three equations with fractions. Try to ensure that two have the same answer so it is odd one out for checking.

· Method could be emphasised with an “Unjumble” activity. A full solution is handed out but in the wrong order to be “unjumbled”.

· A sheet with partially completed solutions and the students fill in the blanks. 

· A sheet with solutions which contain errors so it is “Spot the error”.

· Consolidation exercise.
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/equationshirev1.shtml

	· It is common to put all terms over a common denominator and then to multiply through by this term so removing fractions from the equation. Be aware that there are other methods.

	Forming equations, including equations with brackets and fractions.
	· Start with two problems to solve and give them time to attempt a solution. Allow a student to give the class their solution. Discuss.

· Mixed exercise.
	· You can get ideas from past examination papers for forming equations.
	


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	4 hours
	Topic
	HSG4 – Understand, recall and use trigonometrical ratios in right-angled triangles in 2-D.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Labelling sides and understanding that sides are in the same ratio for similar triangles.
	· Using whiteboards ask the students to copy a right-angled triangle with an angle marked and label the sides O, A and H. Repeat if necessary.

· Draw three or four right-angled triangles in their exercise books with the same angles but different sizes. For one particular angle in each triangle measure and calculate (O ÷ H). What do you notice? Repeat for (A ÷ H).

· Establish that each ratio has the same value for the same angle. You could draw a right-angled triangle on the board and ask how we could use this fact to calculate one of the sides. 

· Prove that each ratio has the same value for the same angle by using similar triangles. You could do an “Unjumble” activity here. 
	· BBC Bitesize:

(this is useful for the whole block)

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/trigonometryrev1.shtml

	

	Defining the sine and cosine trigonometrical ratios and using them to solve triangles.
	· Define the sine and cosine ratios as discovered in the previous lesson.

· Using calculators ask for the sine and cosine values for some angles. (Whiteboards may be used.)

· Look at three triangles to solve. Issue a sheet which is either (i) an “Unjumble” activity where students are given the stages, but they have to write the stages in order; or (ii) the stages of the solution are written out with either blanks or errors in and students have to fill in the blanks or correct the errors.

· Short consolidation exercise.
	
	

	Defining the tan trigonometrical ratio and learning how to select the correct one. Solving triangles.
	· Use the triangles drawn in lesson 1 and work out (O ÷ A). This should be identical for the same angle.

· Define the tan ratio and using calculators ask for the tan values for some angles (whiteboards may be used).
· Look at three triangles to solve. Issue a sheet which is either (i) an “Unjumble” activity so that the students are given the stages but they have to write the stages in order, or (ii) the stages of the solution are written out with either blanks or errors in and they have to fill in the blanks or correct the errors.

· Now give them three triangles to solve, one needing sin, one needing cos and the other needing tan. How do we choose? Discuss. Solve these triangles.

· Short mixed exercise.
· Homework: short mixed exercise and produce a memory card to learn these three ratios and how to use them.
	
	· SOHCAHTOA?

	Calculating angles.
	· Show three triangles with two sides known and an angle that is to be found. Ensure that there is one for sin, one for cos and one for tan. Estimate the answers first. Use the memory card to choose the appropriate ratio and solve. (Alternatively you could use an “Unjumble”, “Fill in the blanks” or “Spot the errors” sheet.)

· Mixed exercise.
	
	


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	2 hours
	Topic
	HSG7 – Understand and use the effect of enlargement on the area and volume of shapes and solids.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Investigate the effect of enlargement on the area of shapes and the surface area of solids.
	· Draw a rectangle with lengths given. Ask for enlargements of scale factors 2, 3, and 4 to be drawn. Calculate the area of these rectangles. Investigate the effect of enlargement on the area of these rectangles. You can continue to gather more evidence using the surface area of cuboids for instance.
· Summarise the effect of enlargement on area.
· “Fill in the blanks” problem where solutions are printed on a sheet with blanks in places, particularly the area scale factor, and students have to fill in the blanks.
· Mixed exercise to include, at the end, one or two inverse problems.
	· For area and volume scale factors notes:

http://www.cimt.plymouth.ac.uk/projects/mepres/book8/bk8i19/bk8_19i3.htm 



	Investigate the effect of enlargement on the volume of solids.
	· Draw a cuboid with lengths given. Ask for enlargements of scale factors 2, 3, and 4 to be drawn. Calculate the volume of these cuboids. Investigate the effect of enlargement on the volume of these cuboids. 
· Summarise the effect of enlargement on volume.
· “Fill in the blanks” problem where solutions are printed on a sheet with blanks in places, particularly the volume scale factor, and students have to fill in the blanks.
· Mixed exercise to include, at the end, one or two inverse problems.
	
	


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	2 hours
	Topic
	HSA3 – Rearrange formulae, including cases where the subject appears twice, or where a power of the subject appears.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Rearrange formulae in cases where the subject appears twice.
	· Take three or four varied examples and use:

· “Unjumble” where the stages of each are 
given, but in the wrong order and the 
students have to rearrange the order.

· “Fill in the blanks” where the solutions to 
some examples have been printed out with 
parts missing for students to fill in. 

· “Spot the errors” where the solutions to 
some examples have been printed out with 
errors in and the students have to find and 
correct the errors. These activities show the 
students how to structure their answers.

· Consolidation exercise.
	
	

	Rearrange formulae in cases where a power of the subject appears.
	· Take three or four varied examples and use:

· “Unjumble” where the stages of each are 
given, but in the wrong order and the 
students have to rearrange the order.

· “Fill in the blanks” where the solutions to 
some examples have been printed out with 
parts missing for students to fill in. 

· “Spot the errors” where the solutions to 
some examples have been printed out with 
errors in and the students have to find and 
correct the errors. These activities show the 
students how to structure their answers.

· Consolidation exercise.
	
	


	GCSE Mathematics B J567: Higher Silver Stage

	Suggested teaching time
	3 hours
	Topic
	HSS4 – Calculate an appropriate moving average. Identify seasonality and trends in time series, from tables or diagrams.

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Identify seasonality and trends in time series. Draw a time series graph.
	· Show on the board, or on a sheet, a table with some time series information (four seasons is probably easiest). Ask for interpretation. How easy is it to see trends? Draw a graph. Is this better?

· Summarise the problems when interpreting a time series table or graph.
	· OCR endorsed text books will have some examples for you to use.
	· It may be tempting to draw a line of best fit. Allow this at first.

	Calculate an appropriate moving average and show this on a graph.
	· Use the example from the previous lesson. Calculate the average for the first “year”. Move the average on one cell. Complete the moving averages for the table. Plot these moving averages on the graph from the previous lesson. Join up.

· Interpret the graph. Discuss the advantages and disadvantages of this method. 
	
	

	Consolidation and using moving averages to extrapolate information.
	· Give another example. Include a part question to ask them to extend the moving average “line” to extrapolate information to find an estimate for the next reading.

· Consolidation exercise.
	
	


Definitions
Card sort :  Cards with expressions, statements or pictures on them are sorted into groups with a common property, eg properties of shapes, or into order. Blank cards can be used to complete missing responses.

Card match :  Cards with expressions, statements or pictures on them are paired up, eg one will have a question and the other the answer. Blank cards are often used for students to complete as a check, eg if a student has completed all the blank cards correctly it usually means they have completed the task correctly as the other cards have to be paired correctly in the first place. Sometimes there are extra cards that have no ‘partner’.

Unjumble : These are cards containing all the stages of a solution which have to be placed in the correct order. They are used to replace the example which most teachers give students. Students are active so they tend to learn more from this activity than they would listening to a teacher. The cards can be stuck in their book.

Fill the blanks : A solution is written out and in certain places there are blanks in place of words or expressions. The students fill in the blanks. This helps with the structure of the solution. 

Spot the errors : A solution is written out and in certain places there are errors. The students find the errors and corrects them. This helps with understanding the theory. 
Jigsaw : There is a program whose short name is Tarsia which prints out polygonal jigsaws and domino cards. These activities take some time and are usually very useful for revision or they can replace a complete exercise. They make good displays.

Whiteboards : These allow the teacher to see student responses easily and to see who is right and who is wrong. Each board needs a wiper and dry wipe pen. They replace the question and answer sessions and allow students to think on their own.
GCSE Mathematics B J567: Higher Silver Stage
Standard form (1st of 3 lessons)
OCR recognises that the teaching of this qualification above will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.

Learning Objectives for the Lesson

	Objective 1
	To understand positive powers of 10

	Objective 2
	To write large numbers in standard form

	Objective 3
	To understand how to use a calculator to perform calculations involving powers of 10


Recap of Previous Experience and Prior Knowledge

The first activity is designed to check that students understand millions, billions, powers of ten and are able to multiply decimals by powers of 10.
Content

	Time
	Content

	5 minutes
	In pairs, order each of these sets of numbers: 

A 2 million, 2 × 107, 200 thousand, 20 × 103
B 345 million, 3.45 billion, 34500000, 345 × 104, 34.5 × 105 , 3.45 × 107 

	10 minutes
	Discuss with the class the methods they have used for putting the numbers in order. Most will write all the numbers in ordinary form, some may write the numbers in millions. After discussion, agree order for each set.

Then brainstorm writing 28000000 in as many different forms as possible – start off with eg 28 × 106. 

Identify 2·8 × 107 as being in standard form. (Stress that 2.8 is a number between 1 and 10, and 107 is a power of 10 written in index form.)

Present various numbers written in standard form and change in to ordinary form 

eg 4·2 × 10³ = 4·2 × 1000 = 4200.

Then work through writing different numbers in standard form. 

eg 3000 = 3 × 1000 = 3 × 10³
     5400 = 5·4 × 1000 = 5·4 × 10³ (Include numbers with some trailing figures other than 0 as otherwise students may simply start ‘counting the zeroes’)

	10 -15 minutes
	Students practise written questions converting between standard and ordinary form.

	10 minutes
	To introduce calculations with numbers in standard form, present a problem with numbers in standard form. 

For example UK data.

Population 

Land area 

England

5·1 × 107
1·3 × 105 km²
Northern Ireland 

1·8 × 106
1·4 × 104 km²
Scotland

5·1 × 106
7·8 × 104 km²
Wales

3·0 × 106
2·1 × 104 km²
Discuss the data.

eg Which country has the largest area? How can you tell this easily?

How many times bigger is the population of England than the population of Scotland?  How can you tell this easily?

How many times bigger is the area of Wales than the area of Northern Ireland. 

Which country is the least densely populated?  Lead in to population density. Demonstrate using a calculator for the division 5·1 × 107
                                                                           1·3 × 105 

 (Check that students do not press the ‘× key’ before the power of 10.)

Practise other calculations with students – addition, subtraction, multiplication

	15 minutes
	Students practise calculations. 


Consolidation

	Time
	Content

	5 minutes
	Pair the following numbers   A 3·2 × 103     B 32000        C 3200   

 D (8 × 10²) ( (4 ×10²)   E 32     F 3·2 × 105     G 3·2 × 104     H  6·4 × 105
                                                                                                      2 × 104
All students should be able to pair A with C, B with G.  The other two pairings, E and H, D and F are more challenging but offer students an opportunity to demonstrate a good understanding of standard form.  

	
	Objectives for lesson 2: 

To understand negative powers of 10

To write numbers less  than 1 in standard form

To understand how to use a calculator to perform calculations involving negative powers of 10.

	
	Objectives for lesson 3 

To perform calculations involving numbers written in standard form, without the use of a calculator.

To estimate answers to calculations involving numbers written in standard form.

To be able to solve problems involving numbers in standard form.


Published Resources

OCR offers centres a wealth of quality published support for new specifications with a fantastic choice of ‘Official Publisher Partner’ and ‘Approved Publication’ resources, all endorsed by OCR.

Publisher partners

We work in close collaboration with our three publisher partners Hodder Education, Heinemann and Oxford University Press to ensure you have access to quality materials, written by experts, when you need it.  The publisher partnerships are not exclusive (see Approved Publications below).All OCR endorsed resources undergo our thorough quality assurance process to ensure they cover the specification.
Hodder Education is the publisher partner for OCR GCSE Mathematics B.
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Hodder Education is producing the following resources for OCR GCSE Mathematics B for first teaching in September 2010.
OCR Mathematics for GCSE Specification B – Student Book 1 Foundation Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118506, Published: 25/06/2010

OCR Mathematics for GCSE Specification B – Student Book 2 Foundation Silver & Gold and Higher Initial & Bronze

ISBN:  9781444118513, Published: 25/06/2010

OCR Mathematics for GCSE Specification B – Student Book 3 Higher Silver & Gold

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118520, Published: 25/06/2010

OCR Mathematics for GCSE Specification B – Teacher and Assessment Pack 1 Foundation Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118568, Published: 27/08/2010

OCR Mathematics for GCSE Specification B – Teacher and Assessment Pack 2 Foundation Silver & Gold and Higher Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118575, Published: 27/08/2010

OCR Mathematics for GCSE Specification B – Teacher and Assessment Pack 3 Higher Silver & Gold

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118582, Published: 27/08/2010

OCR Mathematics for GCSE Specification B – Homework Book 1 Foundation Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118537, Published: 24/09/2010

OCR Mathematics for GCSE Specification B – Homework Book 2 Foundation Silver & Gold and Higher Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118544, Published: 24/09/2010

OCR Mathematics for GCSE Specification B – Homework Book 3 Higher Silver & Gold

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118551, Published: 24/09/2010

Dynamic Learning

The unique online assessment allows you to track learners' progress, highlighting routes to achieve success.  The reports not only identify students' areas of strength and weakness, but provide links to print and digital resources that will help them improve their knowledge and skills.
Approved publications

OCR still endorses other publisher materials, which undergo a thorough quality assurance process to achieve endorsement.   By offering a choice of endorsed materials, centres can be assured of quality support for all OCR qualifications.
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