	Knowledge Progression- Addition and Subtraction

	1/2
	Additive structures: introduction to aggregation and partitioning

I know that combining two or more parts to make a whole is called aggregation.

I know that the + symbol can be used to represent aggregation. 

I know that the equals symbol = can be used to show equivalence between the whole and the sum of the parts. 

I know that each addend represents a part, and these are combined to form the whole/sum. 

I know that we can find the value of the whole by adding the parts. 

I know that we can represent problems with missing parts using an addition equation with a missing addend. 

I know that breaking a whole down into two or more parts is called partitioning. 
I know the subtraction symbol – can be used to represent partitioning. 

Additive structures: introduction to augmentation and reduction. 

I know that an addition context described by a ‘first…then….now…’ story is an example of reduction. (We can link the story to a numerical representation- each number represents something in the story.)

I know that given any two parts of the story, we can work out the third part. 

I know that given any two numbers in the equation, we can find the third one. 

I know that addition and subtraction are inverse operations. 

Addition and subtraction: strategies within 10

I know that addition is commutative: when the order of the addends is changed, the sum remains the same. 

I know that ten can be partitioned into pairs of numbers that sum to ten. 

I can recall these pairs of numbers to support calculation. 

I know that adding one gives one more.

I know that subtracting one gives one less. 

I know that consecutive numbers have a difference of one.

I know that we can use this to solve subtraction equations where the subtrahend is one less than the minuend. 

I know that adding two to an odd numbers gives the next odd number. 

I know that adding two to an even number gives the next even number. 

I know that subtracting two from an odd number gives the previous odd number.
I know that subtracting two from an even number gives the previous even number. 

I know that consecutive odd/consecutive even numbers have a difference of two. 

I know that we can use this to solve subtraction equations where the subtrahend is two less than the minuend. 

I know that when zero is added to a number, the number remains unchanged. 

I know that when zero is subtracted from a number, the number remains unchanged. 

I know that subtracting a number from itself gives a difference of zero. 

I know that doubling a whole number always gives an even number and can be used to add two equal addends. 

I know that halving is the inverse of doubling and can be used to subtract a number from its double. 

I know that memorized doubles/halves can be used to calculate near-doubles/halves. 

I know that addition and subtraction facts for the pairs of five and three, and six and three, can be related to known facts and strategies. 

Addition and subtraction: bridging 10

I know that addition of three addends can be described as aggregation story with three parts.

I know that addition of three addends can be described by an augmentation story with a ‘first…then…then…now’ structure.

I know that the order in which addends (parts) are added or grouped does not change the sum (associative and commutative laws). 

I know that when we are adding three numbers, we choose the most efficient order in which to add them, including identifying two addends that make ten (combining). 

I know that we can add two numbers which bridge the tens boundary by using a ‘make ten’ strategy. 

I know that we can subtract across the tens boundary by subtracting through ten or subtracting from ten. 

Subtraction as a difference

I know that difference compares the number of objects in one set with the number of objects in another set; or the difference between two measures. 

I know that difference is one of the structures of subtraction. 

I know that consecutive whole number have a difference of one; consecutive odd/even numbers have a difference of two. 

Addition and subtraction: two-digit and single-digit numbers. 

I know that knowledge of the number line, and quantity values of numbers, can be applied to add/subtract one to/from a given two-digit number. 

I know that known facts for the numbers within ten can be applied to addition/subtraction. 

I know that knowledge of numbers which sum to ten can be applied to the addition of a single-digit number and two-digit number that sum to a multiple of ten, or subtraction of a single-digit number from a multiple of ten. 

I know that known strategies for addition or subtraction bridging ten can be applied to addition or subtraction bridging a multiple of ten. 

Addition and subtraction: two-digit numbers and multiples of ten. 

I know that when finding ten more or ten less than any two-digit number, the ones digit does not change. 

I know that when ten is added or subtracted to/from a two-digit number, the tens digit changes and the ones digit stays the same. 

I know that knowledge of number facts within ten can be applied to adding or subtracting multiples of ten to/from a two-digit number. 

I know that two-digit numbers can  be partitioned in different ways. 

Addition: two-digit and two-digit numbers. 

I know that known strategies can be combined to add two multiples of ten to two single-digit numbers. 

I know that two two-digit numbers can be added by partitioning one or both of them into tens and ones. 

Subtraction: two-digit and two-digit numbers

I know that known strategies can be used to subtract a multiple of ten and a single-digit number from a two-digit number. 

I know that a two-digit number can be subtracted from a two-digit number by partitioning the subtrahend into tens and ones. 
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	Algorithms: column addition

I know that any numbers can be added to together using an algorithm called column addition. 

I know that the digits of the addends must be aligned correctly before the algorithm is applied. 

I know that in column addition, the digits of the addends are added working from the least significant digit (on the right) to the most significant digit (on the left). 

I know that if any column sums to ten or greater, we must ‘regroup’. 

I know that the numbers within each column should be added in the most efficient order. 

Algorithms: column subtraction

I know that one number can be subtracted from another using an algorithm called ‘column subtraction’.

I know that the digits of the minuend and subtrahend must be aligned correctly. 

I know that the algorithm is applied working from the least significant digit (on the right) to the most significant digit (on the left). 

I know that if there is an insufficient number of any unit to subtract from in a given column, we must exchange from the column to the left. 
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	I know that calculation approaches learnt for three-digit numbers can be applied to four-digit numbers 

(See Y3 knowledge progression and adapt for 4 digit numbers)
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	Common structures and the part-part whole relationship

I know that mathematical relationships encountered at primary level are either additive or multiplicative. 

I know that both of these can be observed within the structure of part-part whole.

I know that problems in many different contexts can solved by adding together the parts to find the whole. 

I know that different strategies can be used to calculate the whole, but the structure of the problem remains the same. 

I know that if the value of the whole is known, along with the values of all but one of the parts, the value of the missing part can be calculated. 

I know that different strategies can be used to calculate the missing part, but the structure of the problem remains the same.

I know that problems in many different contexts have the missing part structure. 

Using equivalence and the compensation property to calculate. 

I know that if one addend is increased and the other is decreased by the same amount, the sum stays the same. 

I know that if one added is increased (or decreased) and the other is kept the same, the sum increases (or decreases) by the same amount. 

I know that if the minuend and subtrahend are changed by the same amount, the difference stays the same. 

I know that if the minuend is increased (or decreased) and the subtrahend is kept the same, the difference increases (or decreases) by the same amount. 

I know that if the minuend is kept the same and the subtrahend is increased (or decreased) the difference decreases (or increases) by the same amount. 

I know that the value of the expressions on each side of an equals symbol must be the same; addition and subtraction are inverse operations. 

I know that we can used this knowledge to balance equations and solve problems.
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	Problems with two unknowns

I know that problems with two unknowns can have one solution or more than one solution (or no solution). A relationship between the two unknowns can be described in different ways, including additively and multiplicatively. 

I know that model drawing can be used to expose the structure of problems with two unknowns. 

I know that a problem with two unknowns has only one solution if the sum of the two unknowns and the difference between them is given (sum-and-difference problems) or if the sum of the two unknowns and a multiplicative relationship between them is given (sum-and-multiple problems). 

I know that other problems with two unknowns have only one solution. 

I know that some problems with two unknowns can’t easily be solved using model drawing but can be solved by a trial and improvement approach. 

I know that these problems may have one solution, several solutions or an infinite number of solutions. 
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