Unit plan 2 example 'Clouding the picture'

	ALGEBRA 1

Higher
	Equations, formulae and Identities
	Length:
2 weeks

	
	This unit gives pupils the opportunity to manipulate algebraic equations systematically. By working on equivalence, pupils are able to develop strategies that ‘get equations into a form that is easy to solve’. Substituting into equations and solving equations informs pupils’ strategies for sketching linear graphs, written both explicitly and implicitly. Finally, pupils sketch pairs of linear graphs and explore the significance of the point of intersection. This leads onto solving simultaneous equations graphically.
	

	Learning objectives (We are learning to...)
–
Construct and solve linear equations with integer coefficients (with and without brackets, negative signs anywhere in the equation, positive or negative solution) using an appropriate method

–
Represent problems and synthesise information in algebraic or graphical form; move from one form to another to gain a different perspective on the problem

–
Understand that the form y = mx + c represents a straight line and that m is the gradient and c is the value of the y-intercept. Investigate the gradients of parallel lines and lines perpendicular to these lines

–
Generate points and plot graphs of linear functions (y given implicitly in terms of x), for example, ay + bx = 0, y + bx + c = 0, on paper and using ICT; given values of m and c, find the gradient of lines for equations of the form y = mx + c
–
Solve a pair of simultaneous linear equations by linking a graphical representation of an equation or pair of equations to the algebraic solution
	Grade

Key to grade C



Key to grade C
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	Learning outcomes (What I'm looking for…)
–
to be able to recognise when two equations are equivalent

–
to be able to generate equivalent equations

–
to be able to explain why two equations are equivalent

–
to have strategies to solve equations such as 75 + 2t = 100 – 2t
–
to be able to draw a linear graph from an equation given explicitly, such as y = 2x – 1, or implicitly, such as x + 2y = 8

–
to be able to generate the equation of a line through a given point

–
to be able to solve a pair of simultaneous equations graphically

	Prior knowledge and skills:
–
to be able to read and plot coordinates in four quadrants                –
to be able to simplify algebraic expressions and equations

–
to be able to substitute values into a linear equation
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	ALGEBRA 1 Teaching content and approaches
	Resources

	Phase A: Equivalent equations
The aim of this phase is for pupils to recognise and generate equivalent equations so they are not daunted by equations that look difficult. Instead, they generate an equivalent equation that is easier to solve.

Starter or first lesson – give pairs of pupils a set of equations to sort into those that they can easily solve and those that are more difficult. Store the results of this sort to refer to later when pupils are asked to consider which equations are equivalent and therefore can be solved more easily than they thought.

‘Clouding the picture’ is a rich activity that engages pairs of pupils in manipulating algebraic equations in a systematic way. It is important to start with equations involving two variables, such as 2x + y = 5, so that pupils work with equivalent equations rather than rushing to a solution. Start the task by asking what is the same and what is different about two equivalent equations such as 2x + y = 5 and 2x + y + 1 = 6. Pairs produce diagrams that illustrate links between equations by organising branches and generalising what is happening along each branch.
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Draw out the purpose of the activity, which is that they can see how to generate equivalent forms that help them to solve an equation. Finally, repeat for an equation in one variable and ask which forms are easy to solve and which are hard. Refer back to the starter task.
	Equations to sort for starter activity

Slide presentation ‘Clouding the picture’
‘Clouding the picture’ worksheet

‘Clouding the picture’ cards

A3 paper + marker pens

Exercise 5A

Key Stage 3 test 2005 level 6 paper 1: 75 + 2t = 100 – 2t

	
	Notes

	
	‘Looks different but means the same’ is an important idea here. Work on the meaning of equivalence and ways of convincing and checking that this is true.

Produce a poster to display later for revision purposes.


	ALGEBRA 1 Teaching content and approaches
	Resources

	Phase B: Linear relationships
Before starting this phase of the unit review substituting into equations and formulae. Pairs to use mini-whiteboards in the starter activity. Ask questions such as, ‘In the equation y = 2x + 1, if x = 3 what is the value of y?’

The rich activity involves classifying cards showing the different ways of representing linear relationships, e.g. a table of values, words, algebraic equation, coordinate graph.

Provide pairs or threes with cards to sort freely, then take feedback. If at least some feedback does not include ‘equivalence’, i.e. cards that show the same linear relationship, then guide the discussion in that direction.

Pupils continue to work on linear relationships, using textbook exercises. Pupils work in pairs, one using the textbook and giving an instruction, such as:

–
draw a graph of y = 2x – 3.

–
find an equation that could go through the point (0, 3).

The other pupil uses a square grid whiteboard to draw the graph, then both check it with the textbook solution. Both sketch the correct graph in their exercise books, adding:

–
an equation of the line they have drawn;
–
several equivalent equations that would also represent the line they have drawn.

Encourage pairs to deal with equations written implicitly, as well as explicitly, and reflect on what caused problems and why. For a few examples, each pair should note what the equation could mean in a real-life application.
	Mini-whiteboards

Linear relationship cards for paired classifying

Graph or squared paper

Omnigraph

Exercise 10B questions 1–4 only

Laminated square grid mini-whiteboards

	
	Notes

	
	Think about how many cards to give at once. This is a good way of supporting and stretching.

Produce a poster to display later for revision.

Note ‘top tips' on sketching lines from pupils' reflections after textbook exercise.


	ALGEBRA 1 Teaching content and approaches
	Resources

	Phase C: Simultaneous equations
Build on from phase B by asking each pupil to draw a line going through a given point. Collect the equations of all the lines that are generated and check whether any are equivalent. Sketch two different lines on an omnigraph and ask:

–
What is special about the point of intersection?

–
Is this the only point that is on both lines and has exactly the same coordinates?

–
What does this mean? Can anyone give a real-life interpretation?

Repeat for another pair of equations. Try to input a pair of equivalent equations; ask pupils to predict what will happen and to explain why.

Use textbook exercise to turn this task around – given two equations, sketch them and find the approximate coordinates of the point of intersection. Reinforce that all points on a line are solutions to one equation and the point where two linear graphs intersect must be the solution to both equations.

Do not teach the algebraic method of solving equations at this stage as this will be covered in the autumn term of Year 11. Where possible, apply to real-life situations, e.g. comparing mobile phone tariffs.  


	Omnigraph

Exercise 10E (paired work)

Graph paper

	
	Notes

	
	It helps to let pupils chart the coordinates along a line, so that they begin to appreciate that there is an infinite number of points on a line but there is only one single point of intersection of two non-parallel straight lines.

Possible extension: 'Which lines will not have a solution?'


Mathematics planning toolkit: Key Stage 4
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