	Year  6  –  Addition, Subtraction, Multiplication and Division     

	(Approximately  5 weeks)

	Objectives from Progression Document
	use estimation to check answers 
determine an appropriate degree of accuracy
perform mental calculations, including with mixed operations and large numbers
use their knowledge of the order of operations to carry out calculations involving the four operations 
identify common factors 
identify common multiples 
identify prime numbers 
multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal written method of long multiplication
divide numbers up to 4-digits by a two-digit whole number using the formal written method of short division where appropriate 
divide numbers up to 4 digits by a two-digit whole number using the formal written method of long division
perform mental calculations with mixed operations 
perform mental calculations with large numbers 
use knowledge of the order of operations to carry out calculations 
multiply and divide numbers by 10, 100 and 1000 where the answers are up to three decimal places
solve multi-step problems involving addition, subtraction, multiplication and division 
interpret remainders as whole number remainders, fractions, or by rounding, as appropriate for the context
solve problems of relative sizes using integer multiplication and division facts to find missing values 

	Vocabulary
	order of operations, common factors, common multiples

	Key fact(s)
	To know that a factor is a number that divides into another number exactly and without leaving a remainder
To know that a common factor is a number that can be divided into two different numbers, without leaving a remainder
To know that a common multiple is a multiple that is shared by two or more numbers


	Number facts for fluency
	Revision of multiplication and division facts up to 12 x 12 and derive others beyond known facts

	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-1 Quantify additive and multiplicative relationships pages 29 - 32
6AS/MD-2 Derive related calculations pages 33 - 35


	NCETM Ready to Progress Exemplification
https://www.ncetm.org.uk/classroom-resources/exemplification-of-ready-to-progress-criteria/ 
	6AS/MD-1 Quantify additive and multiplicative relationships 
6AS/MD-2 Derive related calculations

	Problem Solving and Reasoning Skills Objectives
	give mathematical justifications and proof, using logical arguments
solve problems by breaking down complex problems into simpler steps or tasks
estimate and give solutions to an appropriate degree of accuracy 
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	Pre-assessment:
	Year 5 addition and subtraction – add and subtract whole numbers with more than 4 digits 
Year 5 multiplication and division – identify multiples and factors; square, cubed and prime numbers 



	Sequence of Learning

	
White Rose Small Steps
	Learning Intention
	Key Questions 
	Sentence Stems
	Problem-solving links
	Comments

	Add and subtract integers
	To use the column method to add and subtract integers
	What is the greatest digit you can have in a place value column?
How do you exchange when adding?
How do you exchange when subtracting? Which columns are affected by the exchange? 
How do you know whether to add or subtract the numbers?
How can you check your answer to the calculation?

	In column addition/ subtraction, we start with the ____ place value column. 
The ____ is in the____ column. It represents ____. 

	
	Children may try to use formal methods when mental strategies would be more appropriate, for example adding 999 is more easily done by adding 1,000 and then subtracting 1.


	Common factors
	To use common factors in problem-solving contexts
	What are the factors of ____? 
What factors do____ and ____ have in common? 
How can you easily tell if 2/5/10 is a factor of a number? 
If you know one factor of a number, how can you use it to find another factor of the number? 
Is 1 a factor of all numbers?
How can you work systematically to find all the factors of a number?

	____ is a factor of all numbers.
The largest factor of a number is always ____. 
____ is a factor of ____ because it is in the ____ times-table.

	Factor Lines (maths.org) (multiples and factors)
	Children may forget 1 and the number itself when listing factors.


	Common multiples
	To use common multiples  in problem-solving contexts
	How do you find the multiples of a number? What multiples do ____ and ____ have in common?
What is the difference between a multiple and a factor? 
Can a number be both a factor and a multiple of another number? 
How can you tell if a number is a multiple of 2/5/10? 
When do numbers have common multiples that are less than their product?

	The first multiple of a number is always ____
___ is a multiple of ___because __ ×___ = ___
____  is a common multiple of ___and ____ 

	
	Children may confuse the ideas of factors and multiples.


	Rules of divisibility 
	To identify patterns of divisibility within multiplication tables. 
	How does the ones digit help you to decide if a number is divisible by 2, 5 or 10? 
How can you use the rule for divisibility by 2 to find out if a number is divisible by 4/8?
What two other numbers must a number be divisible by if the number is divisible by 6/12? 
How can you tell if a 2-digit number is divisible by 11? 
Which divisibility rules are based on the sum of the digits of a number?

	If a number is divisible by ____  and ___  , then the number must also be divisible by ____.
If the sum of the digits is divisible by ____ , then the number is divisible by ____.
A number is divisible by ____ if its ones digit is ____.

	
	Children may over-generalise rules, for example incorrectly applying the digit-sum rule for 3 and 9 or the final-digit rule for 5 to other numbers. 
Children may need support in understanding the combining of rules such as “a number is divisible by 12 if it is divisible by both 3 and 4”


	Primes to 100
	To reason and solve problems with prime numbers
	What is a prime number? 
What is a composite number?
How many factors does a prime number have? 
Why is 1 not a prime number? 
How can you find the prime factors of a number? 
Are the multiples of prime numbers also prime?

	The factors of ____ are ____.
The prime factors of are ___.
____ is prime because it has exactly ___ factors.
___ is a composite number because___=___ ×___. 

	
	A common misconception is that 1 is a prime number.



	Squares and Cubes
	To solve problems with square and cube numbers
	How do you square a number? 
How do you cube a number? 
Are the squares of even/odd numbers even or odd?
Are the cubes of even/odd numbers even or odd? 
Can a number be both a square number and a cube number?
How can you use a square number to help find a cube number?

	To square a number, you multiply the number by ____.
To cube a number, you multiply the number by____ and then by ___ again.
I know___ is a square/cube number because...

	
	Consider splitting this into two parts.

Children may confuse the idea of squaring/cubing with multiplying by 2/3. 
Children may not realise that 1 is both a square number and a cube number.


	Multiply up to a 4-digit number by a 2-digit number
	To use a formal written method to multiply a 4-digit number by a 2-digit number
	How do you set out a long multiplication?
Which number do you multiply by first?
What is important to remember when you begin to multiply by the tens digit?
When do you need to make an exchange? How do you do this?
What happens if there is an exchange needed in the last step of the calculation?

	To multiply by a 2-digit number, first multiply by the _____, then multiply by the ____ and then find the ____.
Multiplying by ____ is the same as multiplying by____ and then multiplying the answer by ____.

	So It's Times! (maths.org) 
Divide numbers up to 4 digits by a two-digit whole number - aimed at higher attainers.
	Children may omit the zero needed in the second line of a long multiplication.


	Solve problems with multiplication 
	To use formal written methods to solve multiplication problems 
	What is the quickest way of multiplying whole numbers by 10/100/1,000?
What number is 99 close to? How does this help you to multiply by 99? 
If you double a number and then double it again, what is the overall effect on the original number?
What factor pairs have a product of ____? How does this help you to multiply by ____? Which factor pair is easiest to use?

	To multiply by ___, I can multiply  by  ___and add/ subtract___ to/from the product.
 ___ =___ ×___  , so to multiply by ___ I can multiply by ___ and then multiply the product by ___.

	Orange Drink (maths.org) Proportion in a real context. Systematic.
	Children may need support to identify the most efficient method, for example × 100 subtract × 1 may be better than × 90 add × 9.


	Short division 
	To use the short division strategy
	How many groups of 4 ______ are there in 40/400/4,000? 
How many groups of 4 ______ are there in 80/800/8,000? 
What do you do with any remaining ones at the end of a division? 
If you cannot make a group in a column, what do you do? 
What does the remainder mean in this question?
	____ thousands divided by ____ is equal to ____ thousands with a remainder of ____. 
The remainder is ____ exchanged into ____ hundreds. 
____ hundreds divided by ____  is equal to ____ hundreds with a remainder of ____. 
The remainder is exchanged into ____ tens.
	
	Children need to be confident with their times-tables “both ways”, i.e. knowing division facts as well as multiplication facts. 
Children may not recognise sharing and/or grouping division problems when presented in words. 
Numbers with placeholders (e.g. 80,320) may cause difficulty for children. 
Children may not be able to interpret the remainder.

	Division using factors
	To simplify dividing a number by a 2-digit number by using factors to divide
	What does the word “factor” mean? 
What are the factors of the number you are dividing by? 
What numbers do you find it easy to divide by? 
How can you check your answer? 
Which factor are you going to divide by first/second? Why?
	Dividing by 4 is the same as dividing by ____ and ____ again. 
The factor pairs of____ are ____. 
To divide by ____, I can first divide by ____ and then divide the answer by ____.  
____ = ____ × ____, so to divide by ____ I can divide by ____ and then divide the answer by____. 
	
	Children may partition the number they are dividing by into tens and ones instead of using factors. 
Children may factorise the number they are dividing by incorrectly. 
Children may need support identifying the most efficient pair of factors to use. 
Children may identify 1 and the number itself as a pair of factors and should recognise that this does not simplify the calculation.

	Introduction to Long division 
	To begin to use long division as a strategy to divide
	How can you use multiples to divide by a 2-digit number? 
Why do we subtract as we go along? 
What does the arrow represent in the long division? 
Can this division be done using factors instead? Why or why not? 
What is the first step when performing a long division?
	____ hundreds divided by ____ is equal to ____ hundreds with a remainder of ____.   
The remainder is exchanged into ____  tens. 
____ tens divided by ____ is equal to ____  with a remainder of ____. 
The remainder is exchanged into ____ ones. 
	
	Children may need support in setting out the long divisions, for example by providing the questions on pre-prepared squared grids with the questions already formatted. 
When dividing by prime numbers or large numbers, children may need support in working out the multiples of the number they are dividing by.

	Long division with remainders 
	To use long division to divide numbers with remainders
	Why do we subtract as we go along? 
In a long division, what happens after the subtractions if you cannot divide exactly? 
What is the first step when performing a long division?
	____ hundreds divided by ____  is equal to ____ hundreds with a remainder of ____.
The remainder is exchanged for ____ tens. 
____ cannot be divided by ____ , so there is a ____ of ____. 
	
	Children may need support in setting out the long divisions, for example by providing the questions on pre-prepared squared grids with the questions already formatted. 
When dividing by prime numbers or large numbers, children may need support in working out the multiples of the number they are dividing by.

	Solve problems with division 
	To use long division to solve word problems
	What is the most useful way of partitioning the number? 
Would you use short division or long division? Why? 
If you double a number and then double it again, what is the overall effect on the original number? 
What factor pairs have a product of ____? How does this help you to divide by ____? Which factor pair is easiest to use?
	I will partition the number into ____ and ____ because both ____ and ____ are divisible by ____. 
____ = ____ x ____, so to divide by ____ I can divide by ____ and then divide the quotient by ____. 
	
	Children may try to use formal methods when alternative strategies would be more appropriate. 
Children may try to apply strategies that work for multiplication to division situations where they do not work.  
Interpreting remainders in a given context can be challenging for children.

	[bookmark: _GoBack]Solve multi step problems 
	To solve problems in real-life contexts 
	What can you work out first? 
Is this step an addition, a subtraction, a multiplication or a division? How can you tell? 
Could you draw a diagram to represent the problem? 
Can you work out the answer to this part of the problem mentally or do you need another method? 
What can you do next?
	First, I need to work out…
The calculation I need to do is…
Next, I need to work out…
Things to look out for…
 The calculation I need to do is…
	
	In longer problems, children may find the number of words overwhelming and need encouragement to split the problem down into smaller parts. 
Children may need support to set out solutions with several parts clearly.

	Order of operations
	To use brackets to make a calculation clearer; to know and use BIDMAS
	Does it make a difference if you perform the operations in a different order? 
What do brackets in a calculation mean? What would happen if you did not use the brackets? 
Which operation has greater priority, addition or multiplication? 
How many pairs of operations do you know that have equal priority? 
How do you find the square of a number?
	____ has greater priority than ____   so the first part of the calculation I need to do is ____. 
	[image: ]
	If children have heard acronyms such as BIDMAS or BODMAS, they may mistakenly think that addition should be done before subtraction and incorrectly work out, for example, 10 – 3 + 4 as 10 – 7 = 3.  
Similarly, children may not be aware that multiplication and division are of equal priority.

	Mental calculations and estimation

	To use mental methods for efficient calculation
	Should you round the number to the nearest 10/100/1,000? Why? 
Are any of the numbers multiples of powers of 10? How does this help you to add/subtract/multiply/divide the numbers? 
What number is (for example) 99 close to? How does this help with the calculation? What adjustment do you need to make? 
How would partitioning/reordering the number(s) help? 
Why are estimates to the answers of calculations useful?
	The previous multiple of ____ is ____.
The next multiple of ____ is____.  
____ rounded to the nearest ____ is____.   
	Four Go (maths.org) (estimation)

	Children may try to use formal methods when alternative strategies would be more appropriate. 
Children may not round numbers to an appropriate degree of accuracy. For example, 4-digit numbers should usually be rounded to the nearest 1,000 and not to the nearest 100 or nearest 10.

	Reason from known facts 
	To reason using known and related facts
	What is an inverse operation? 
How can you use an inverse operation to find related facts? 
What is the same and what is different about the numbers in the given calculation and the numbers in the calculation you want to work out? 
How will the answer change if you increase/decrease/ multiply/divide one/both of the numbers by ____?
	If I add/subtract ____ to/from one of the numbers in the calculation, then the answer will change by ____. 
If I multiply/divide ____ one of the numbers in the calculation by  ____, then the answer will change by____. 
	
	Children may try to calculate the answers instead of looking at the relationships between the calculations and using reasoning. 
Children may over-generalise and try to use multiplication strategies that do not work for other operations. 
Children may need support to see the connections between the given fact and the adjusted calculation.

	



	Post-assessment:
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