	Knowledge Progression- Multiplication and Division
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	Counting & unitising 

I know that counting up in 2’s is more efficient than counting up in ones. 

I know that counting up in groups of 10 is more efficient than counting up in smaller groups. 

I know that counting up in groups of five is more efficient than  counting up in smaller groups. 

Structures: multiplication representing equal groups. 

I know that objects can be grouped into equal or unequal groups. 

I know that when describing equally grouped objects, the number of groups and the size of the groups must both be defined. 

I know that equal groups can be represented with a repeated addition  expression. 

I know that multiplication expressions can be written for cases where the groups each contain zero items, and for cases where the groups each contain one item. 
Times tabes: groups of 2 and commutativity

I know that for equally grouped objects, the number of groups is a factor, the group size is a factor, and the overall number of objects is the product; this can be represented with a multiplication equation. 

I know that counting in multiples of two can be used to find the product when the group size is two. 

I know that counting in multiples of two can be represented by the two times table. 

I know that adjacent multiples of two have a difference of two. 

I know that facts from the two times table can be used to solve problems about groups of two.  

I know that factor pairs can be written in either order, with the product remaining the same (commutativity)

Times tables: groups of 10 and of 5, and factors of 0 and 1

I know that counting in multiples of ten can be represented by the ten times table. 

I know that adjacent multiples of ten have a difference of ten. 

I know that facts from the ten times tables can be used to solve problems about groups of ten. 

I know that counting in multiples of five can be represented by the five times table. 

I know that adjactent multiples of give have a difference of five. 

I know that facts from the five times table can be used to solve problems about groups of five. 

I know that skip counting and grouping can be used to explore the relationship between the five times table and the ten times table. 

I know that when zero is a factor, the product is zero.

I know that when one is a factor, the product is equal to the other factor (if there are only two factors). 

Commutativity: doubling and halving

I know that the same multiplication equation can have two different grouping interpretations. Problems about two/five/ten equal groups can be solved using facts from the two/five/ten times table (commutativity)

I know that if two is a factor, knowledge of doubling facts can be used to find the product; problems about doubling can be solved using facts from the two times table. 
I know that products in the ten times t able are double the products in the five times table; products in the five times table are half of the products in the ten times table. 
Structures: quotitive and partitive division

I know that objects can be grouped equally, sometimes with a remainder. 

I know that division equations can be used to represent ‘grouping’ problems, where the total quantity (dividend) and the group sixe (divisor) are known; the number of groups (quotient) can be calculated by skip counting in the divisor (quotitive division). 

I know that division equations can be used to represent ‘sharing’ problems, where the total quantity (dividend) and the group size (divisor) are known; the size of the shares (quotient) can be calculated by skip counting in the divisor. (partitive division). 

I know strategies for finding the quotient, that are more efficient than skip counting, including using known multiplication facts and, when the divisor is two, using known halving facts. 

I know that when the dividend is zero, the quotient is zero. 

I know that when the dividend is equal to the divisor, the quotient is one; when the divisor is equal to one, the quotient is equal to the dividend.
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	Times tables: 2, 4 and 8, and the relationship between them

I know that counting in multiples of four can be represented by the four times table. 

I know that adjacent multiples of four have a difference of four. 

I know that facts from the four times table can be used to solve multiplication and dvision problems with different structures. 

I know that products in the four times table are double the products in the two times table

I know that products in the two times table are half of the products in the four times table. 

I know that counting in multiples of eight can be represented by the eight times table. 

I know that adjacent multiples of eight have a difference of eight. 

I know that facts from the eight times table can be used to solve multiplication and division problems with different structures. 

I know that products in the eight times table are double the products in the four times table. 

I know that products in the four times table are half of the products in the eight times table. 

I know that products that are in the two, four and eight times tables share the same factors. 

I know that divisibility rules can be used to find out whether a given number is divisible (to give a whole number) by two, four or eight. 

Times tables: 3,6 and 9, and the relationship between them

I know that counting in multiples of three can be represented by the three times table. 

I know that adjacent multiples of three have a difference of three. 

I know that facts from the three times table can be used to solve multiplication and division problems with different structures. 

I know that counting in multiples of six can be represented by the six times table. 

I know that adjacent multiples of six have a difference of six. 
I know that facts from the six times table can be used to solve multiplication and division problems with different structures. 

I know that products in the six times table are double in the products are double the products in the three times table. 

I know that products in the three times table are half of the products in the six times table. 

I know that counting in multiples of nine can be represented by the nine times table. 

I know that adjacent multiples of nine have a difference of nine. 

I know that facts from the nine times table can be used to solve multiplication and division problems with different structures. 

I know that products in the nine times table are triple the products in the three times table. 

I know that products that are in the three, six and nine times tables share the same factors. 

I know that divisibility rules can be used to find out whether a given number is divisible (to give a whole number) by three, six or nine. 

Times tables: 7 and patterns within/across times tables

I know that counting in multiples of seven can be represented by the seven times table. 

I know that adjacent multiples of seven have a difference of seven. 

I know that facts from the seven times table can be used to solve multiplication and division problems with different structures. 

I know that when both factors are odd numbers, the product is an odd number.

I know that when one factor is an odd number and the other is an even number, the product is an even number. 

I know that when both factors are even numbers, the product is an even number. 

I know that when both factors have the same value, the product is called a square number. 

I know that square numbers can be represented by objects arranged in square arrays. 

I know that divisibility rules can be used to find out whether a given number us divisible (to give a whole number) by particular divisors. 
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	Connecting multiplication and division, and the distributive law

I know that multiplication is commutative and that division is not. 

I know that multiplication is distributive

I know that multiplication facts can be derived from related known facts by partitioning one of the factors, and this can be interpreted as partitioning the number of groups

I know that two-part problems that involve addition/subtraction of products with a common factor can be efficiently solved by applying the distributive law. 

I know that the distributive law can be used to derive multiplication facts beyond known times tables. 

Times tables: 11 and 12

I know that the distributive law can be used to build up the 11 times table by partitioning 11 into 10 and 1. 

I know that adjacent multiples of 11 have a difference of 11. 

I know that the distributive law can be used to build up the 12 times table by partitioning 12 into 10 and 2. Adjacent multiples of 12 have a difference of 12. 

I know that products in the 12 times table are double the products in the six times table. 

I know that products in the six times table are half of the products in the 12 times table.

I know that divisibility rules can be used to find out whether a given number is divisible (to give a whole number) by 11 or 12. 

Division with remainders

I know that objects can be divided into equal groups, sometimes with a remainder. 

I know that objects can be shared equally, sometimes with a remainder. 

I know that a remainder can be represented as part of a division equation. 

I know that if the dividend is a multiple of the divisor, there is no remainder. 

I know that if the dividend is not a multiple of the divisor, there is a remainder. 

I know that the remainder is always less than the divisor.

I know that when solving contextual problems involving remainders, the answer to a division calculation must be interpreted carefully to determine how to make sense of the remainder.

Calculation: multiplying and dividing by 10 or 100.  

I know that finding 10 times as many is the same as multiplying by 10 (for positive numbers).

I know that to multiply a whole number by 10, place a zero after the final digit of that number. 

I know that to divide a multiple of 10 by 10, remove the final zero digit (in the ones place) from that number. 

I know that finding 100 times as many is the same as multiplying by 1—(for positive numbers). 

I know that to multiply a whole number of 100, place two zeros after the final digit of that number. 

I know that to divide a multiple of 100 by 100, remove the final two zero digits (in the tens and ones places) from that number. 

Multiplying a number by 100 is equivalent to multiplying by 10, and then multiplying the product by 10. Dividing a multiple of 100 by 100 is equivalent to dividing by 10, and the dividing the quotient by 10. 

I know that if one factor is made 10 times the size, the product will be 10 times the size. 

I know that if the dividend is made 10 times the size, the quotient will be 10 times the size. 

I know that if one factor is made 100 times the size, the product will be 100 times the size. 

I know that if the dividend is made 100 times the size, the quotient will be 100 times the size. 
Multiplication: partitioning leading to short multiplication

I know that the distributive law can be applied to multiply any two-digit number by a single-digit number, by partitioning the two-digit number into tens and ones, multiplying the parts by the single-digit number, then adding the partial products. 

I know that any two-digit number can  be multiplied by a single-digit number using an algorithm called ‘short multiplication’.

I know that the digits of the factors 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 the product in any column is ten or greater, we must ‘regroup’

I know that the distributive law can be applied to multiply any three-digit number by a single-digit number, by partitioning the three-digit number into hundreds, tens and ones, multiplying the parts by the sing-digit number, then adding the partial products.  

I know that any three-digit number can be multiplied by a single-digit number using the short multiplication algorithm. 

Division: partitioning leading to short division. 

I know that any two-digit number can be divided by a single-digit number, by partitioning the two-digit number into tens and ones, dividing the parts by the single-digit number, then  adding the two partial quotients. 

I know that if dividing the tens gives a remainder of one or more tens, we must exchange the remaining tens for ones before dividing the resulting ones value by the single-digit number. 

I know that any two-digit number can be divided by a single-digit number using an algorithm called ‘short division’

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

I know that if there is a remainder in the tens column, we must ‘exchange’.

I know that any three-digit number can be divided by a single-digit number, by partitioning the two-digit number into hundreds, tens and ones, dividing the parts by a single digit number, then adding the partial quotients. 

I know that if dividing the hundreds gives a remainder of  one or more hundreds, we must exchange the remaining hundreds for tens before diving the resulting tens value by the single-digit number. 

I know that any two-digit number can be divided by a single-digit number using an algorithm called ‘short divising’ 

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

I know that if there is a remainder in the tens column, we must ‘exchange’. 

I know that any three-digit number can be divided by a single-digit number, by partitioning the two-digit number into hundreds, tens and ones, dividing the parts by the single-digit number, then adding the partial quotients. 

I know that if dividing the hundreds gives a remainder of one or more hundreds, we must exchange the remaining hundreds for tens before dividing the resulting tens value by the single-digit number. 

I know that if dividing the hundreds gives a remainder of one or more hundreds, we must exchange the remaining hundreds for tens before dividing the resulting tens value by the single-digit number. 

I know that any three-digit number can be dividing by a single-digit number using the short-division algorithm. 
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	Using equivalence to calculate

I know that for multiplication, if there is a multiplicative increase to one factor and a corresponding decrease to the other factor, the product stays the same. 

I know that for division, if there is a multiplicative change to the dividend and a corresponding change to the divisor, the quotient stays the same. 

Multiplication with three factors and volume

I know that volume is the amount of space that something occupies 

I know that volume is measured in cubic units, such as cubic centimetres (cm squared) and cubic metres (m cubed). 

I know that the volume of a cuboid can be calculated by multiplying the length, width and height. 

I know that both the commutative law and the associative law can be applied when multiplying three or more numbers. 

I know that the choice of which order to multiply in can be made according to the simplest calculation. 

Factors, multiples, prime numbers and composite numbers

Factors are positive methods can be used to find all factors of a number. 

I know that factors come in pairs

I know that all positive integers have an even number of factors apart from square numbers, which have an odd number of factors.

I know that numbers with more than two factors are called composite numbers. 

I know that prime numbers are positive integer that have exactly two factors. 

I know that a common factor is a factor that is shared by two or more numbers. 

I know that a prime factor is a factor that is also a prime number. 

I know that a multiple of a number is the product of that number and an integer. 

I know that a common multiple is a multiple that is shared by two or more numbers. 

I know that the factor pairs of 100 can be used to support efficient calculation
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Combining multiplication  with addition and subtraction

I know that multiplication can be combined with addition and subtraction. 

I know that when there are no brackets, multiplication is completed before addition or subtraction. 

I know that when there are brackets, the calculation within the brackets is completed first. 

I know that when adding or subtracting multiplication expressions that have a common factor, the distributive law can be applied.
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	Multiplication strategies for larger numbers and long multiplication

I know that when multiplying two numbers that are multiples of 10, 100 or 1,000, multiply the number of tens, hundreds or thousands and then adjust the product using place value. 

I know that when multiplying two numbers where one number is a multiple of 10,100 or 1,000, use short multiplication and adjust the product using place value. 

I know that two two-digit numbers can be multiplied by portioning one of the factors, calculating partial products and then adding these partial products. 

I know that this method can be extended to multiplication of three-digit numbers by two-digit numbers.

I know that Long multiplication is an algorithm involving multiplication, then addition of partial products, which supports multiplication of two numbers with two or more digits. 

I know that multiplication where one of the factors is a composite number can be carried out by multiplying one factor and then the other factor. 

Combining division with addition and subtraction

I know that division can be combined with addition and subtraction.

I know that when there are no brackets, division is completed before addition or subtraction. 

I know that when there are brackets, the calculation within the brackets is completed first. 

I know that when adding or subtracting division expressions that have a common divisor, the distributive law can be applied.



