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1
		Calculating using knowledge of structures (1)

Pre-assessment
6AS/MD-1 
6AS/MD-2 
 
	

	1.28 Common structures and the part-part-whole relationship
Teaching point 1: Mathematical relationships encountered at primary level are either additive or multiplicative; both of these can be observed within the structure of part–part–whole relationships
	

	1
	Pupils explain how a combination of different parts can be equivalent to the same whole and can represent this in an expression
	

	2
	Pupils identify structures within stories and use their knowledge of structures to create stories
	

	3
	Pupils identify the missing part using their knowledge of part whole relationships and structures
6AS/MD-1 Quantify additive and multiplicative relationships
	equivalent
 solution

	
1.28 Common structures and the part-part-whole relationship
Teaching point 2: Problems in many different contexts can be solved by adding together the parts to find the whole. Different strategies can be used to calculate the whole, but the structure of the problem remains the same.
	

	4
	Pupils interpret and represent a part-whole problem with 3 addends using a model
	

	5
	Pupils create stories to correctly match a structure presented in a model
	

	6
	Pupils use their knowledge of additive structures to solve problems
6AS/MD-1 Quantify additive and multiplicative relationships
	

	
1.28 Common structures and the part-part-whole relationship
Teaching point 3: 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. Different strategies can be used to calculate the missing part, but the structure of the problem remains the same
	

	7
	Pupils calculate the value of a missing part (1)
	

	8
	Pupils calculate the value of a missing part (2)
6AS/MD-1 Quantify additive and multiplicative relationships
	

	9
	Pupils correctly represent an equation in a part-whole model
6AS/MD-1 Quantify additive and multiplicative relationships
	

	


1.29 Using equivalence and the compensation category to calculate
Teaching point 1: If one addend is increased and the other is decreased by the same amount, the sum stays the same. (same sum)
	

	10
	Pupils explain how adjusting both addends affects the sum (2 digit numbers)
	

	11
	Pupils explain how adjusting both addends affects the sum (decimal fractions)
6AS/MD-2 Derive related calculations
	redistribution
decimal fraction
whole
part

	12
	Pupils use the ‘same sum’ rule to balance equations
	

	13
	Pupils use the ‘same sum’ rule to balance equations with an unknown
	

	
1.29 Using equivalence and the compensation category to calculate
Teaching point 2: If one addend is increased (or decreased) and the other is kept the same, the sum increases (or decreases) by the same amount.
	

	14
	Pupils explain how adjusting one addend affects the sum
	

	15
	Pupils solve addition calculations mentally by using known facts
6AS/MD-2 Derive related calculations
	

	16
	Pupils solve calculations with missing addends
	

	
1.29 Using equivalence and the compensation category to calculate
Teaching point 3: If the minuend and subtrahend are changed by the same amount, the difference stays the same. (same difference)
	

	17
	Pupils explain how adjusting both the minuend and subtrahend by the same amount affects the difference
	

	18
	Pupils explain how using the ‘same difference’ rule can make mental calculation easier (1)
	

	19
	Pupils explain how using the ‘same difference’ rule can make written calculation easier (2)
	

	20
	Pupils use the ‘same difference’ rule to balance equations
	

	
1.29 Using equivalence and the compensation category to calculate
Teaching point 4: If the minuend is increased (or decreased) and the subtrahend is kept the same, the difference increases (or decreases) by the same amount.
	

	21
	Pupils explain how increasing or decreasing the minuend affects the difference (1)
	

	22
	Pupils explain how increasing or decreasing the minuend affects the difference (2)
6AS/MD-2 Derive related calculations
	minuend 
subtrahend 
difference 

	23
	Pupils solve subtraction calculations mentally by using known facts
6AS/MD-2 Derive related calculations
	minuend 
subtrahend 
partition 

	24
	Pupils explain how adjusting the minuend can make mental calculation easier
	

	
1.29 Using equivalence and the compensation category to calculate
Teaching point 5: If the minuend is kept the same and the subtrahend is increased (or decreased), the difference decreases (or increases) by the same amount.
	

	25
	Pupils explain how adjusting the subtrahend affects the difference
	

	26
	Pupils explain how increasing or decreasing the subtrahend affects the difference
	

	27
	Pupils calculate the difference using their knowledge of an adjusted subtrahend (1)
	

	28
	Pupils calculate the difference using their knowledge of an adjusted subtrahend (2)
	




	
	
	

	There are no specific ready-to-progress criteria supported by this unit. 
[image: ]
	2
	
Multiples of 1,000
Pre-assessment 
6NPV-5

	1.26 Multiples of 1,000 up to 1,000,000
Teaching point 1: Understanding of numbers composed of hundred thousands, ten thousands and one thousands can be supported by making links to numbers composed of hundreds, tens and ones 
	

	1
	Pupils explain how ten thousand can be composed
	

	2
	Pupils explain how one hundred thousand can be composed
	

	3
	Pupils read and write numbers up to one million (1)
6NPV-5 Position 6-digit multiples of 1000 on marked and unmarked number lines
	

	4
	Pupils read and write numbers up to one million (2)
6NPV-5 Position 6-digit multiples of 1000 on marked and unmarked number lines
	

	
1.26 Multiples of 1,000 up to 1,000,000
Teaching point 2: Multiples of 1,000 up to 1,000,000 can be placed in the linear number system by drawing on knowledge of the place of numbers up to 1,000 in the linear number system.
	

	5
	Pupils identify and place the position of five-digit multiple of one thousand numbers, on a marked, but unlabelled number line
	

	6
	Pupils identify and place the position of six-digit multiple of one thousand numbers, on a marked, but unlabelled number line
6NPV-5 Position 6-digit multiples of 1000 on marked and unmarked number lines
	scaling 
multiple 

	7
	Pupils count forwards and backwards in steps of powers of 10, from any multiple of 1,000
	

	
1.26 Multiples of 1,000 up to 1,000,000
Teaching point 6: Known patterns can be used to divide 10,000 and 100,000 into two, four and five equal parts. These units are commonly used in graphing and measures.
	

	8
	Pupils explain that 10,000 is composed of 5,000s 2,500s and 2,000s
6NPV-5 Position 6-digit multiples of 1000 on marked and unmarked number lines
	

	9
	Pupils explain that 100,000 is composed of 50,000s 25,000s and 20,000s
	

	10
	Pupils read scales in graphing and measures contexts, by using their knowledge of the composition of 10,000 and 100,000
6NPV-5 Position 6-digit multiples of 1000 on marked and unmarked number lines
	multiple 
gridlines 




	6NPV-1 Page 282
6NPV-2 Page 286
6NPV-3 Page 289
6NPV-4 Page 294
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3
	
	Numbers up to 10,000,000
Pre-assessment 
6NPV-1
6NPV-4

1.30 Numbers up to 10,000,000
Teaching point 1: Patterns seen in other powers of ten can be extended to the unit 1,000,000.
	

	1
	Pupils use representations to identify and explain patterns in powers of 10
6NPV-1 Powers of 10 
	powers  of 10
million

	2
	Pupils compose seven or eight-digit numbers using common intervals
6NPV-4 Reading scales with 2, 4, 5 or 10 intervals
	composition 

	3
	Pupils use their knowledge of the composition of up to eight-digit numbers to solve problems
6NPV-4 Reading scales with 2, 4, 5 or 10 intervals
	million

	
1.30 Numbers up to 10,000,000
Teaching point 2: Seven-digit numbers can be written, read and ordered by identifying the number of millions, the number of thousands and the number of hundreds, tens and ones.
Pre-assessment 
6NPV-2
	

	4
	Pupils explain how to read numbers with up to seven digits efficiently
6NPV-2 Place value in numbers up t0 10,000,000
	million

	5
	Pupils recognise and create numbers that contain place-holding zeroes
6NPV-2 Place value in numbers up t0 10,000,000
	million
placeholder

	6
	Pupils determine the value of digits in numbers up to tens of millions
6NPV-2 Place value in numbers up to 10,000,000
	million 
value 

	7
	Pupils explain how to compare up to eight-digit numbers
6NPV-2 Place value in numbers up to 10,000,000
	compare
inequality 

	
1.30 Numbers up to 10,000,000
Teaching point 3: The digits in a number indicate its structure so it can be composed and decomposed 
	

	8
	Pupils use their knowledge of the composition of seven-digit numbers to solve problems
6NPV-2 Place value in numbers up to 10,000,000
	partition 

	9
	Pupils add and subtract mentally without bridging a boundary (only one and more than one digit changes)
	

	
1.30 Numbers up to 10,000,000
Pre-assessment 
6NPV-3
Teaching point 4: Knowledge of crossing thousands boundaries can be used to work to and across millions boundaries
	

	10
	Pupils add numbers whilst crossing the millions boundary
6NPV-3 Numbers up to 10,000,000 in the linear number system
	

	11
	Pupils subtract numbers whilst crossing the millions boundary (multiples of 100,000 and different powers of 10)
6NPV-3 Numbers up to 10,000,000 in the linear number system
	

	12
	Pupils explain how a seven-digit number can be composed and decomposed into parts
	

	13
	Pupils identify and explain a pattern in a counting sequence
	

	14
	Pupils identify numbers with up to seven digits on marked number lines
6NPV-3 Numbers up to 10,000,000 in the linear number system
	estimate 
midpoint

	15
	Pupils estimate the value and position of numbers on unmarked or partially marked number lines
6NPV-3 Numbers up to 10,000,000 in the linear number system
	estimate 
midpoint

	
1.30 Numbers up to 10,000,000
Teaching point 5: Sometimes numbers are rounded as approximations to eliminate an unnecessary level of detail; rounded numbers are also used to give an estimate or average. At other times, precise readings are useful.
	

	16
	Pupils explain why we round and how to round seven-digit numbers to the nearest million
6NPV-3 Numbers up to 10,000,000 in the linear number system
	

	17
	Pupils explain how to round seven-digit numbers to the nearest hundred thousand
6NPV-3 Numbers up to 10,000,000 in the linear number system
	round
midpoint
multiple 
critical

	18
	Pupils explain how to round up to seven-digit numbers to any power of 10 in context
6NPV-3 Numbers up to 10,000,000 in the linear number system
	round
critical

	
1.30 Numbers up to 10,000,000
Teaching point 6: Fluent calculation requires the flexibility to move between mental and written methods according to the specific numbers in a calculation.
	

	19
	Pupils identify and explain the most efficient way to solve a calculation
	

	20
	Pupils add and subtract numbers with up to seven digits using column addition and subtraction
Extending 3AS–3 Use columnar addition and subtraction for numbers with up to 4 digits,
	

	21
	Pupils explore and explain different written and mental strategies to solving addition and subtraction problems
Extending 3AS–3 Use columnar addition and subtraction for numbers with up to 4 digits
	

	22
	Pupils solve addition and subtraction problems and explain whether a mental or written strategy would be most efficient
	




	6G-1 Page 322
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	Draw, compose and decompose shapes
Pre-assessment 
6G-1

	1
	Use knowledge of shape properties to draw, sketch and identify shapes
6G-1 Draw compose and decompose shapes
	regular
irregular 

	2
	The same 3D shape can be composed from different 2D nets
	

	3
	When a 2D shape is decomposed and the parts rearranged, the area remains the same. The area of a compound shape is therefore equal to the total of the areas of the constituent parts
6G-1 Draw compose and decompose shapes
	compound shape
area

	
2.30 Multiplicative contexts: area and perimeter 2
Teaching point 1: The area of a parallelogram can be calculated by multiplying the base by the perpendicular height; all parallelograms with the same base and perpendicular height will have the same area. 
	

	4
	Any parallelogram can be decomposed and the parts rearranged to form a rectangular parallelogram
	

	
2.30 Multiplicative contexts: area and perimeter 2
Teaching point 2: The area of a triangle can be calculated by multiplying the base by the perpendicular height and then dividing by two.
	

	5
	Two congruent triangles can be composed to form a parallelogram
	

	
2.30 Multiplicative contexts: area and perimeter 2
Teaching point 3: Shapes with the same area can have different perimeters; shapes with the same perimeter can have different areas.
	

	6
	Shapes with the same area can have different perimeters. Shapes with the same perimeters can have different areas
6G-1 Draw compose and decompose shapes
	area
perimeter

	7
	We can use the relationship between area and side length, and perimeter and side length, to reason about measurements of shapes, including compound shapes
6G-1 Draw compose and decompose shapes
	area
perimeter
compound 
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	Multiplication and Division 
Pre-assessment 
6AS/MD-2

2.18 Using equivalence to calculate 
Teaching point 1: For multiplication, if there is a multiplicative increase to one factor and a corresponding decrease to the other factor, the product stays the same.
	

	1
	Pupils explain why the product stays the same when one factor is doubled and the other is halved
	

	2
	Pupils explain the effect on the product when scaling the factors by the same amount
	

	3
	Pupils use their knowledge of equivalence when scaling factors to solve problems
6AS/MD-2 Derive related calculations
	equivalent 
factor
product

	
2.18 Using equivalence to calculate 
Teaching point 2: For division, if there is a multiplicative change to the dividend and a corresponding change to the divisor, the quotient stays the same.
	

	4
	Pupils explain the effect on the quotient when scaling the dividend and divisor by 10
	

	5
	Pupils explain the effect on the quotient when scaling the dividend and divisor by the same amount
	

	
2.23 Multiplication strategies for larger numbers and long multiplication
Teaching point 3: Two two-digit numbers can be multiplied by partitioning one of the factors, calculating partial products and then adding these partial products. This method can be extended to multiplication of three-digit numbers by two-digit numbers.
	

	6
	Pupils explain how to multiply a three-digit by a two-digit number
	

	
2.23 Multiplication strategies for larger numbers and long multiplication
Pre-assessment 
5MD-3

Teaching point 4: 'Long multiplication' is an algorithm involving multiplication, then addition of partial products, which supports multiplication of two numbers with two or more digits.
	

	7
	Pupils explain how to accurately use the method of long multiplication to multiply two, two-digit numbers (no regrouping of ones to tens)
5MD–3 Multiply using a formal written method
	

	8
	Pupils explain how to accurately use the method of long multiplication (with regrouping of ones to tens)
5MD–3 Multiply using a formal written method
	


	9
	Pupils explain how to accurately use the method of long multiplication (with regrouping of ones to tens & tens to hundreds)
5MD–3 Multiply using a formal written method
	

	10
	Pupils explain how to accurately use the method of long multiplication to multiply a three-digit by a two-digit number
5MD–3 Multiply using a formal written method
	partial product
regroup

	11
	Pupils explain how to accurately use the method of long multiplication to multiply a four-digit by a two-digit number
5MD–3 Multiply using a formal written method
	partial product
regroup

	
2.23 Multiplication strategies for larger numbers and long multiplication
Teaching point 5: Multiplication where one of the factors is a composite number can be carried out by multiplying one factor and then the other factor.
	

	12
	Pupils explain how to use the associative law to multiply efficiently
	

	13
	Pupils explain when it is more efficient to use long multiplication or factorising to multiply by two-digit numbers
	

	
2.24 Division: dividing by two-digit numbers
Teaching point 1: Any two- or three-digit dividend can be divided by a two-digit divisor by skip counting in multiples of the divisor (quotient < 10); these calculations can be recorded using the short or long division algorithms. 
	

	14
	Pupils explain how to use accurately the methods of short and long division (two and three-digit number by multiples of 10)
	

	15
	Pupils explain how to use accurately the method of long division with and without remainders (two-digit by two-digit numbers)
	

	16
	Pupils use knowledge of long division to solve problems in a range of contexts (with and without remainders)
	

	
2.24 Division: dividing by two-digit numbers
Pre-assessment 
5MD-4

Teaching point 2: Any three- or four-digit dividend can be divided by a two-digit divisor using the short or long division algorithms (including quotient ≥ 10).
	

	17
	Pupils explain how to use a ratio chart to solve efficiently: short division
5MD–4 Divide using a formal written method
	

	18
	Pupils explain how to use a ratio chart to solve efficiently: long division
5MD–4 Divide using a formal written method
	

	19
	Pupils explain how to use a ratio chart to solve efficiently: long division (II)
	

	20
	Pupils explain how to use accurately the method of long division with and without remainders (three-digit by two-digit, four-digit by two-digit numbers)
5MD–4 Divide using a formal written method
	factor 
long division 
prime number
remainder 

	
2.24 Division: dividing by two-digit numbers
Teaching point 3: When there is a remainder, the result can be expressed as a whole-number quotient and a whole-number remainder, as a whole-number quotient and a proper-fraction remainder, or as a decimal-fraction quotient.
	

	21
	Pupils use long division with decimal remainders (1 decimal place)
	

	22
	Pupils use long division with fraction remainders
5MD–4 Divide using a formal written method
	remainder
fraction

	23
	Pupils use long division with decimal remainders (2 decimal places)
5MD–4 Divide using a formal written method
	remainder 
decimal 
equivalent 

	24
	Pupils use knowledge of the best way to interpret and represent remainders from a range of division contexts
5MD–4 Divide using a formal written method
	long division 
remainder

	
2.25 Using compensation to calculate
Teaching point 1: For multiplication, if there is a multiplicative change to one factor, the product changes by the same scale factor.
	

	25
	Pupils explain how and why a product changes when a factor changes multiplicatively
	

	26
	Pupils use their knowledge of multiplicative change to solve problems efficiently (multiplication)
	

	
2.25 Using compensation to calculate
Pre-assessment 
6AS/MD-2

Teaching point 2: For division, if there is a multiplicative change to the dividend and the divisor remains the same, the quotient changes by the same scale factor.
	

	27
	Pupils explain how and why a quotient changes when a dividend changes multiplicatively (increase or decrease)
6AS/MD-2 Derive related calculations
	quotient 
dividend 
multiplicatively 

	
2.25 Using compensation to calculate
Teaching point 3: For division, if there is a multiplicative increase to the divisor and the dividend remains the same, the quotient decreases by the same scale factor; if there is a multiplicative decrease to the divisor and the dividend remains the same, the quotient increases by the same scale factor.
	

	28
	Pupils explain how and why a quotient changes when a divisor changes multiplicatively
6AS/MD-2 Derive related calculations
	quotient 
dividend 
multiplicatively

	29
	Pupils identify and explain the relationship between divisors and quotients
	




	
	5
	

	
	
	

	There are no specific ready-to-progress criteria supported by this unit. 
[image: ]
	6

	Area, perimeter, position and direction
Pre-assessment 
6G-2
	2.30 Multiplicative contexts: area and perimeter 2
Teaching point 1: The area of a parallelogram can be calculated by multiplying the base by the perpendicular height; all parallelograms with the same base and perpendicular height will have the same area. 
	

	1
	Pupils explain how to calculate the area of a parallelogram
6G-2 Estimate the area of a triangle
	parallelogram
perpendicular

	
2.30 Multiplicative contexts: area and perimeter 2
Teaching point 2: The area of a triangle can be calculated by multiplying the base by the perpendicular height and then dividing by two.
	

	2
	Pupils explain how to calculate the area of a triangle
6G-2 Estimate the area of a triangle 
	parallelogram
base
perpendicular 

	
2.30 Multiplicative contexts: area and perimeter 2
Teaching point 3: Shapes with the same area can have different perimeters; shapes with the same perimeter can have different areas.
	

	3
	Pupils explain why shapes can have the same perimeters but different areas
	

	4
	Pupils explain why shapes can have the same areas but different perimeters
	

	
2.30 Multiplicative contexts: area and perimeter 2
Teaching point 4: When a shape has been transformed by a scale factor, the perimeter is also transformed by the same scale factor.
	

	5
	Pupils describe the relationship between scale factors and side lengths of two shapes
6G-2 Estimate the area of a triangle
	

	6
	Pupils describe the relationship between scale factors and perimeters of two shapes
	

	7
	Pupils describe positions on the full coordinate grid (all four quadrants)
6G-2 Estimate the area of a triangle
	coordinates 
quadrant 
axis/axes 

	8
	Pupils draw and translate simple shapes on the coordinate plane and reflect them in the axes
6G-2 Estimate the area of a triangle
	translate 
reflect 
axes 




	

6F-1 Page 312
6F-2 Page 316
6F-3 Page 319 
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	Fractions and Percentages 
Pre-assessment 
6F-1

3.7 Finding equivalent fractions and simplifying fractions
Teaching point 3: Fractions can be simplified by dividing both the numerator and denominator by a common factor.
	

	1
	Pupils explain how to write a fraction in its simplest form
6F-1 Simplify fractions
	equivalent 
common factor 

	2
	Pupils reason and apply their knowledge of how to write a fraction in its simplest form
6F-1 Simplify fractions
	equivalent 
simplify
common factor

	3
	Pupils use their knowledge of how to write a fraction in its simplest form when solving addition and subtraction problems (1)
	

	4
	Pupils use their knowledge of how to write a fraction in its simplest form when solving addition and subtraction problems (2)
6F-1 Simplify fractions
	simplify
common factor
simplest form

	5
	Pupils use their knowledge of how to write a fraction in its simplest form when solving multiplication problems
	

	
3.8 Common denomination: more adding and subtracting 
Pre-assessment 
6F-2

Teaching point 1: In order to add related fractions, first convert one fraction so that both share the same denominator (a ‘common denominator’).
	

	6
	Pupils explain, using an image, how to add related fractions (unit fractions)
6F-2 Express fractions in a common denomination
6F-6 Add and subtract fractions 
	common denominator 

	7
	Pupils explain what is meant by ‘related fractions’
	

	8
	Pupils explain, without using an image, how to add related fractions
6F-2 Express fractions in a common denomination
6F-6 Add and subtract fractions
	related fractions 
common denominator

	9
	Pupils use their knowledge of adding related fractions to solve problems in a range of contexts
	

	
3.8 Common denomination: more adding and subtracting 
Teaching point 2: To subtract related fractions, first convert one fraction so that both share a common denominator.
	

	10
	Pupils explain, with and without using an image, how to subtract related fractions (unit fractions)
6F-2 Express fractions in a common denomination
6F-6 Add and subtract fractions
	related fractions 
common denominator

	11
	Pupils use their knowledge of adding and subtracting related fractions to solve problems in a range of contexts
	

	
3.8 Common denomination: more adding and subtracting 
Teaching point 3: The common denominator method can be extended to adding and subtracting non unit related fractions.
	

	12
	Pupils explain, with and without using an image, how to add and subtract related fractions (non-unit fractions)
	

	13
	Pupils explain, with and without using an image, how to add and subtract related fractions (non-unit fractions that bridge the whole)
6F-2 Express fractions in a common denomination
6F-6 Add and subtract fractions
	

	
3.8 Common denomination: more adding and subtracting 
Teaching point 4: To add and subtract non-related fractions, the product of the two denominators provides a common denominator.
	

	14
	Pupils use their fraction sense to fraction addition, subtraction and comparison
	

	15
	Pupils explain how to add or subtract non-related fractions with different denominators
6F-2 Express fractions in a common denomination
6F-6 Add and subtract fractions
	related fractions 
common denominator
common multiple
non-related fractions

	16
	Pupils use their knowledge of adding or subtracting non-related fractions with different denominators to solve problems in a range of contexts (non related fractions)
	

	
3.8 Common denomination: more adding and subtracting 
Pre-assessment 
6F-3

Teaching point 5: Converting to common denominators is one of several methods that can be used to compare fractions.
	

	17
	Pupils explain how to compare pairs of non-related fractions (converting to common denominators)
6F-2 Express fractions in a common denomination
	portion 
common denominator 
related fractions

	18
	Pupils explain how to compare pairs of non-related fractions (using fraction sense)
6F-3 Compare fractions with different denominators
	magnitude 

	19
	Pupils explain how to compare pairs of non-related fractions (using common numerators)
6F-3 Compare fractions with different denominators
	common numerator 

	20
	Pupils explain which method for comparing non-related fractions is most efficient
6F-3 Compare fractions with different denominators
	common denominator
magnitude
efficient 

	
3.9 Multiplying fractions and dividing fractions by a whole number 
Pre-assessment 
6F-5

Teaching point 1: When a fraction is multiplied by a proper fraction, it makes it smaller. To multiply two fractions, multiply the numerators and multiply the denominators. 
	

	21
	Pupils explain how to multiply two unit fractions
6F-5 Multiply simple pairs of proper fractions
	commutative 

	22
	Pupils explain how to multiply two non-unit fractions
6F-5 Multiply simple pairs of proper fractions
	represent 

	

3.9 Multiplying fractions and dividing fractions by a whole number 
Pre-assessment 
6F-7

Teaching point 2: When a fraction is divided by a whole number, it makes it smaller. To divide a fraction by a whole number, convert it to an equivalent multiplication.
	

	23
	Pupils explain how to divide a unit fraction by a whole number
6F-7 Divide proper fractions by whole numbers 
	represent 
dividend 

	24
	Pupils explain how to divide a non-unit fraction by a whole number
6F-7 Divide proper fractions by whole numbers
	represent 


	
3.9 Multiplying fractions and dividing fractions by a whole number 
Teaching point 3: A more efficient method can be used to divide a fraction by a whole number when the whole number is a factor of the numerator.
	

	25
	Pupils explain when and how to divide efficiently a fraction by a whole number
	

	
3.10 Linking fractions, decimals and percentages 
Teaching point 4: ‘Percent’ means number of parts per hundred. A percentage can be an operator on a quantity, indicating the proportion of a quantity being considered.
	

	26
	Pupils explain what percent means
6F-8 Calculation of percentages
	

	


3.10 Linking fractions, decimals and percentages 
Pre-assessment 
6F-8

Teaching point 5: Percentages have fraction and decimal equivalents.
	

	27
	Pupils explain how to represent a percentage in different ways
6F-8 Calculation of percentages
	percent
percentage 

	28
	Pupils explain how to convert percentages to decimals and fractions (with a denominator of 100)
6F-8 Calculation of percentages 
	percent
percentage

	29
	Pupils explain how to convert a percentage to a fraction (without denominator of 100)
6F-8 Calculation of percentages
	percent
percentage
convert

	30
	Pupils use their knowledge of fraction-decimal-percentage conversions to solve conversion problems in a range of contexts
	

	
3.10 Linking fractions, decimals and percentages 
Teaching point 6: If the value of a whole is known, a percentage of that number or amount can be calculated.
	

	31
	Pupils use their knowledge of calculating 50%, 10% and 1% of a number to solve problems in a range of contexts
6F-8 Calculation of percentages
	percentage


	32
	Pupils use their knowledge of calculating common percentages of a number to solve problems in a range of contexts
	

	33
	Pupils use their knowledge of calculating any percentage of a number to solve problems in a range of contexts
6F-8 Calculation of percentages
	percentage
efficient 

	34
	Pupils explain how to solve problems where the percentage part and the size of the part is known and the whole is unknown
	

	35
	Pupils explain how to solve problems where the known percentage part and the size of the part changes the whole
6F-8 Calculation of percentages
	percentage
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Statistics

This topic is part of the national curriculum but is not included in the DfE 2020 guidance or the NCETM Mastery PD Materials. There are no NCETM classroom slides to download for this unit. We hope that teachers/schools will plan to cover this material from their own existing high-quality resources and using the information and suggestions below.

Opportunities to address this topic in other Year 6 units in the curriculum prioritisation materials
· Unit 3 Numbers up to 10,000,000
· Unit 6 Draw, compose and decompose shapes
· Unit 7 Fractions and percentages
· Unit 13 Mean average.

The interpretation of data can be threaded into other units where pupils apply their understanding of number.

Cross-curricular opportunities to address this topic
· Science and history can present opportunities to display and interpret data in response to a hypothesis such as ‘The heavier the object, the faster it falls’; ‘Most pupils at Healthy Primary School walk to school’; ‘The most common job in Sheffield in the 1930s was a steelworker’
· Use the data presented in a line graph to answer questions such as: ‘How many more …’ ‘How many fewer…’.



	
	                  
                  KS2 tests
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9
	Ratio and Proportion
Pre-assessment 
6AS/MD-3

	2.27 Scale factors, ratio and proportional reasoning 
Teaching point 1: Multiplication and division can be used to calculate unknown values in correspondence (cardinal comparison) problems. 
	

	1
	Pupils describe the relationship between two factors (in a ratio context)
6AS/MD-3 Solve problems involving ratio relationships
	ratio
for every

	2
	Pupils explain how to use multiplication and division to calculate unknown values (two variables)
6AS/MD-3 Solve problems involving ratio relationships
	many to many

	3
	Pupils explain how to use multiplication and division to calculate unknown values (three variables)
	

	4
	Pupils explain how to use a ratio grid to calculate unknown values
6AS/MD-3 Solve problems involving ratio relationships
	variable 
ratio
for every

	
2.27 Scale factors, ratio and proportional reasoning 
Teaching point 2: Multiplication and understanding of correspondence can be used to calculate the number of possible combinations of items.
	

	5
	Pupils explain how to use multiplication to solve correspondence problems
	

	
2.27 Scale factors, ratio and proportional reasoning 
Teaching point 3: Scaling can be used to make and interpret maps.
	

	6
	Pupils explain how and why scaling is used to make and interpret maps
6AS/MD-3 Solve problems involving ratio relationships
	scale
scaling 
double number line

	7
	Pupils will use their knowledge of multiplication and division to solve scaling problems in a range of contexts
6AS/MD-3 Solve problems involving ratio relationships
	scale
scaling 
double number line

	
2.27 Scale factors, ratio and proportional reasoning 
Teaching point 4: There is a proportional relationship between the dimensions of similar shapes; if the scale factor and the dimensions of one of the shapes is known, the dimensions of the similar shape can be calculated; if the dimensions of both of the shapes are known, the scale factor can be calculated.
	

	8
	Pupils identify and describe the relationship between two shapes using scale factors (squares)
	

	9
	Pupils identify and describe the relationship between two shapes using scale factors and ratios (regular polygons)
	

	10
	Pupils identify and describe the relationship between two shapes using scale factors and ratios (irregular polygons)
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10
	
	Calculating using knowledge of structures (2)

1.29 Using equivalence and the compensation property to calculate 
Teaching point 6: The value of the expressions on each side of an equals symbol must be the same; addition and subtraction are inverse operations. We can use this knowledge to balance equations and solve problems.
	

	1
	Pupils explain how to balance equations with addition expressions
	

	2
	Pupils explain how to balance equations with subtraction expressions
	

	3
	Pupils explain how to balance equations with addition or subtraction expressions
6AS/MD-2 Derive related calculations
	perimeter, expression, area

	4
	Pupils explain how to balance equations with addition and subtraction expressions
6AS/MD-2 Derive related calculations
	equation, expression

	5
	Pupils use their knowledge of balancing equations to solve problems
6AS/MD-2 Derive related calculations
	expression
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Solving problems with two unknowns
Pre-assessment 
6AS/MD-4


	1.31 Problems with two unknowns
Teaching point 1: 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.
	

	1
	Pupils compare the structure of problems with one or two unknowns
6AS/MD-4 Solve problems with two unknowns
	difference

	2
	Pupils compare the structure of problems with two unknowns
	

	
1.31 Problems with two unknowns
Teaching point 2: Model drawing can be used to expose the structure of problems with two unknowns.
	

	3
	Pupils represent the structure of contextual problems with two unknowns
	

	4
	Pupils represent a problem with two unknowns using a bar model
6AS/MD-4 Solve problems with two unknowns
	

	
1.31 Problems with two unknowns
Teaching point 3: 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’).
	

	5
	Pupils explain why sometimes there is only one solution to a sum and difference problem
6AS/MD-4 Solve problems with two unknowns
	sum
difference

	6
	Pupils explain why sometimes there is only one solution to a sum and multiple problem
6AS/MD-4 Solve problems with two unknowns
	efficient 

	7
	Pupils explain the values a part-whole model could represent
	

	
1.31 Problems with two unknowns
Teaching point 4: Other problems with two unknowns have only one solution.
	

	8
	Pupils use a bar model to visualise how to solve a problem with two unknowns
6AS/MD-4 Solve problems with two unknowns
	represent

	9
	Pupils use diagrams to explain how to solve a spatial problem
	

	10
	Pupils explain how to represent an equation with a bar model
6AS/MD-4 Solve problems with two unknowns
	

	11
	Pupils solve problems with two unknowns in a range of contexts
6AS/MD-4 Solve problems with two unknowns
	

	
1.31 Problems with two unknowns

Teaching point 5: Some problems with two unknowns can’t easily be solved using model drawing but can be solved by a ‘trial-and-improvement’ approach; these problems may have one solution, several solutions or an infinite number of solutions.
	

	12
	Pupils systematically solve problems with two unknowns using ‘trial and improvement’ (one and several solutions)
	

	13
	Pupils explain how I know I have found all possible solutions to problems with two unknowns
	

	14
	Pupils explain how to balance an equation with two unknowns
	

	15
	Pupils systematically solve problems with two unknowns using ‘trial and improvement’ (one, several and infinite solutions)
6AS/MD-4 Solve problems with two unknowns
	precise 
infinite 
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	There are no specific ready-to-progress criteria supported by this unit. 
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Order of operations
Pre-assessment 
6AS/MD-5

	2.22 Combining multiplication with addition and subtraction
Teaching point 1: Multiplication can be combined with addition and subtraction; when there are no brackets, multiplication is completed before addition or subtraction; when there are brackets, the calculation within the brackets is completed first.
	

	1
	Pupils explain how addition and subtraction can help to solve multiplication problems efficiently (I)
	

	2
	Pupils explain how addition and subtraction can help to solve multiplication problems efficiently (II)
6AS/MD-5 Calculations involving the 4 operations 
	efficient 
equation
brackets 
order of operations

	
2.22 Combining multiplication with addition and subtraction
Teaching point 2: When adding or subtracting multiplication expressions that have a common factor, the distributive law can be applied.
	

	3
	Pupils explain how the distributive law applies to multiplication expressions with a common factor (addition)
	

	4
	Pupils use their knowledge of the distributive law to solve equations including multiplication, addition and subtraction
6AS/MD-5 Calculations involving the 4 operations
	brackets 
order of operations

	
2.28 Combining division with addition and subtraction 
Teaching point 1: Division can be combined with addition and subtraction; when there are no brackets, division is completed before addition or subtraction; when there are brackets, the calculation within the brackets is completed first.
	

	5
	Pupils explain how addition and subtraction can help to solve division problems efficiently
6AS/MD-5 Calculations involving the 4 operations
	brackets 
order of operations

	2.28 Combining division with addition and subtraction 
Teaching point 2: When adding or subtracting division expressions that have a common divisor, the distributive law can be applied.
	

	6
	Pupils explain how the distributive law applies to division expressions with a common divisor (addition)
	

	7
	Pupils explain how the distributive law applies to division expressions with a common divisor (subtraction)
	

	8
	Pupils use their knowledge of the distributive law to solve equations including division, addition and subtraction
	





	There are no specific ready-to-progress criteria supported by this unit. 
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	Mean average
Pre-assessment 
6P-1

	2.26 Mean average and equal shares 
Teaching point 1: The mean is the size of each part when a quantity is shared equally.
	

	1
	Pupils explain the relationship between the mean and sharing equally
6P- 1 Calculate and interpret mean as an average 
	mean average 
set of data

	
2.26 Mean average and equal shares 
Teaching point 2: The mean is defined as the sum of all the numbers in a set of data divided by the number of numbers/values that make up the set of data. If we know the mean of a set of data and the number of numbers/values in that set, we can calculate the total of the set. The mean of a set changes if the total value of the set changes or if the number of numbers/values in the set changes.
	

	2
	Pupils explain how to calculate the mean of a set of data
6P- 1 Calculate and interpret mean as an average
	mean average 
set of data

	3
	Pupils explain how the mean changes when the total quantity or number of values changes
6P- 1 Calculate and interpret mean as an average
	mean average 
set of data

	4
	Pupils explain how to calculate the mean when one of the values in the data set is zero or missing
	

	
2.26 Mean average and equal shares 
Teaching point 3: The mean can be used to compare data.
	

	5
	Pupils explain how to use the mean to make comparisons between two sets of information
6P- 1 Calculate and interpret mean as an average
	

	
2.26 Mean average and equal shares 
Teaching point 4: The mean is not always an appropriate representation of a set
of data.
	

	6
	Pupils explain when the mean is not an appropriate representation of a set of data
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Slides available that are comprehensively linked to associated pedagogical guidance in the NCETM Primary Mastery Professional Development materials. There are also links to the ready-to-progress criteria detailed in the DfE Primary Mathematics Guidance 2020.
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Geometry topics are not covered by the NCETM Primary Mastery Professional Development materials. Therefore, some slides for this unit have been additionally created to provide the high-level overview to address each learning outcome. However, they do not provide the level of detail seen in other units, so teachers will need to supplement slides with other high-quality materials available to them. You should also refer to the national curriculum to ensure coverage. There are also links to the ready-to-progress criteria detailed in the DfE Primary Mathematics Guidance 2020.
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This unit is part of the National Curriculum but is not included in the DfE 2020 guidance or the NCETM Mastery PD Materials. There are no NCETM classroom slides to download for this unit. Teachers will plan to cover this material from existing high-quality resources, such as National Oak Academy
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Content in these units is covered through the Mastering Number Programme which supports pupils’ fluency in basic facts and number relationships. In KS1, pupils will develop good number sense improving their fluency and flexibility with number. At KS2, pupils develop automaticity in multiplication and division facts through regular practice, including their knowledge and understanding of multiplicative concepts. 

image2.png




image4.png
Oak
National
Academy




image5.png
Mastering Number




image3.png
NATIONAL CENIRE
neE TEACHING

CXCELLENCE
MATHEMATICS





image1.png
@ |NCETM





