	Year 6  – Algebra  (Approximately 2 weeks)

	Objectives from Progression Document
	use simple formulae such as for angles and areas, and speed
generate and describe linear number sequences 
express missing number problems algebraically 
find pairs of numbers that satisfy an equation with two unknowns 
enumerate possibilities of combinations of two variables

	Vocabulary
	linear number sequence,  substitute, variables, symbol, known values

	Key fact(s)
	To know that algebra is used when the exact number(s) in a calculation is not known. 
To know that letters and symbols are used to represent unknown values or values that can change. 

	Number facts for fluency
	All multiplication and division facts up to 12 x 12 and derive others beyond known facts, including simplifying ratios, e.g. 24 : 48 simplifies to 1:2 with a common factor of 24 = (24 x 1 and 24 x 2)

	DfE Ready to Progress Guidance Pages
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/897806/Maths_guidance_KS_1_and_2.pdf 
	6AS/MD-4 Solve problems with two unknowns pages 39 - 43


	NCETM Ready to Progress Exemplification
https://www.ncetm.org.uk/classroom-resources/exemplification-of-ready-to-progress-criteria/ 
	6AS/MD-4 Solve problems with two unknowns

	Problem Solving and Reasoning Skills Objectives
	generate sequences and start to understand the idea of an expression, such as 2n, 2n+1 and n2
express generalisations algebraically
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	Pre-assessment:
	Year 5 algebra: recognise simple formula; describe simple linear number sequences in words





	Sequence of Learning

	
White Rose Small Steps
	Differentiation / Scaffolds 
I do, we do, you do 
GDS
	Key Questions 
	Sentence Stems
	Problem-solving links
	Comments

	1-step function machines 

LO:To work out and use the operation performed on a number to get a second number
	
	How does the function machine work? 
What is the difference between an input and an output? 
If you know the input and function, how can you work out the output? 
If you know the output and function, how can you work out the input? 
What is the inverse of ___? 
Does your rule work for all the sets of numbers?

	If the input is ___, the output is ___.
If I know the output, I need to… 
If the input is ___ and the output is ___, then the function is ___. 
	Doplication (maths.org)
 (finding a rule)

Break it Up! (maths.org) 
(finding a rule)

Two and Two (maths.org)
A cryptarithm – good for deepening place value understanding too
	Children may carry out the function on the output when working out the missing input, rather than using the inverse operation. 
Children may find a function that works for some of the numbers given, but not all.

	2-step function machines 

LO:To work out and use the operations performed on a number to get a second number
	
	Which function should you apply first? 
What happens if you do not follow the functions in the correct order? 
What is the inverse of ___? 
When given the output, which function should you do first? 
What is the input if the output is ___? 
What is the missing function if the input is ___, the output is ___ and one of the functions is ___? 
Does it always matter what order you apply the functions?

	First, I am going to ___, then I am going to ___.
If the input is ___, then the output is ___.
The inverse of ___ then ___ is ___ then ___.
	
	Children may not follow the order of the functions, and it is important to explore the effect this can have. 
When finding the input, children may do the inverse of the first function first.

	Form expressions

LO: To write and use expressions involving an unknown
	
	What could x represent? 
How can you represent this expression using a bar model? 
How else can you write a + a? 
What is the same and what is different about the expressions x + 5 and 5x? 
If the input is p, what is the output? 
If m is the input, what is the output after the first operation? What is the output after the second operation?

	___ more than ___x can be written as…
If I have ___x and I add/subtract ___x, then I have ___x altogether.
	
	Children may assume that certain letters always represent specific numbers, for example a means 1, b means 2, c means 3 and so on. 
Children may not see a × 3 and 3a as the same thing.




	Substitution

LO: To calculate the value for an algebraic expression by substituting a given value for an unknown
	
	If 1 cube is worth ___, what are 3 cubes worth? 
What does 4x mean? If you know the value of x, how can you work out the value of 4x? 
What does “substitute” mean? 
How can you represent the expression as a bar model? Which parts of the bar model can you replace with a number? What is the total value of the bar model? 
Which part of the expression can you work out first? What is the total value of the expression?

	If ___ is worth ___, then ___ is worth ___.
To work out the value of ___, I need to replace the letter with the number and then calculate ___.
	
	If a = 3, children may see 2a as 23 rather than 2 × 3 = 6. 
Children may misinterpret expressions such as 2a + 3 means 5a.

	Formulae 

LO:To write and use formulae for simple patterns and problems
	
	What is a formula? 
What formulae do you know? 
How is a formula similar to/different from an expression? 
What is the formula for ___? 
If the formula is t = 3s + 1 and you know that s = ___, how can you work out t? 
Which letter(s) do you know the value of? Which letter(s) can you work out?

	In the formula ___, the letter ___ represents ___ and the letter ___ represents ___.
To work out ___ when I know ___, I substitute ___ into the formula.
	
	Children may mix up the variables in a formula, for example using w = 7d to represent the formula for the number of days in a given number of weeks.

	Form equations 

LO:To form equations to represent finding solutions to simple problems
	
	If ‘a’ is a number, how do you write “3 times the value of a”? 
How do you write “4 more than the number x”? 
If 4 more than the number x is equal to 26, how can you write this as an equation? 
Is an equation the same as or different from a formula? 
What is the difference between an equation and an expression? 
Can you write the equation a different way? 
Is an equation or an expression? How do you know?

	The equation means that the expression is equal to ___.
___ more/less than ___ is equal to ___.
___ can be written as the equation ___ = ___. 
	
	Children may look to work out the value rather than represent the information as an equation. 
Children may make errors using algebraic notation.




	Solve 1-step equations 

LO:To solve simple one-step equations
	
	What does the expression 3x mean? 
If you know 3 times the value of a number, how can you use this to work out the number? 
How can you represent the problem as a bar model? 
How can you represent the problem as an equation? 
What is the inverse of ___? 
What does the bar model show? What can you use it to work out? 
How can you draw a function machine to represent the equation? How does the function machine help you to solve the equation?

	The inverse of ___ is ___.
If ___ has been added to a number to give ___, then to work out the number I need to ___ from ___. 
	Plenty of Pens (maths.org)
Expressing missing number problems

Different Deductions (maths.org)
Expressing missing number problems

	Children may not use the inverse operation to solve an equation. 
Children may think that the values of letters are permanently fixed. For example, having solved an equation for x, they may apply this value for x to a different equation.

	Solve 2-step equations 

LO:To write and solve two-step equations
	
	If you know 3 more than 2x, how can you work out 2x? 
If you know 5 less than 2x, how can you work out 2x? 
How can you represent the problem with a bar model? Which part(s) of the bar model do you already know? Which part(s) can you work out? 
How can you represent the problem with an equation? What is the first step you need to take to solve the equation? 
How can you represent the equation using a function machine?

	If ___x + ___ = ___, then ___x ___ = ___, so ___x = ___.
The first step in solving the equation is to ___.
The second step in solving the equation is to ___. 
	
	When “working backwards” to solve equations, children may do the inverse operations in the wrong order. 

	Find pairs of values (6AS/MD 4) 

LO:To find pairs of values to satisfy two unknowns in an expression
	
	What two numbers could add together to make ___? 
What could the values of x and y be in the equation ___? 
Why are there several possible answers for this question? 
Have you found all the possible pairs of values? How do you know? 
In the equation ___, if x = ___, what must the value of y be? If x is a different value, does y also change? 
How can you draw a bar model to represent the equation ___?

	In the equation ___x + ___y = ___, if x = ___then y = ___.
If the product of p and q is ___, then p could be ___ and q could be ___. 
	Price Match (maths.org) 
Finding pairs of values
	Children may not consider zero as a possible value for one of the unknowns. 
Children may need support to work systematically to find all possible solutions.

	Solve problems with two unknowns 

LO:To find pairs of unknown values to solve a problem
	
	How can you represent this information as a pair of equations? 
How can you represent this information with a bar model? 
What information does the bar model show? What else can you work out? 
How can you draw a bar model to represent the problem? Which parts can you label straight away? What else can you work out? 
Is there more than one possible solution?

	If ___ lots of x is worth ___, then ___x = ___ ÷ ___ = ___.
If I know the value of ___, I can find the value of ___ by substituting ___ into the equation. 
	
	Children may use trial and error rather than a bar model approach. 
Children may think that there are several possible solutions, as in the last step.

	



	Post-assessment:
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