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	1.17 Composition and calculation: 100 and bridging 100 Explore the additive and multiplicative composition of 100; draw on known strategies and number facts to calculate across the 100 boundary.
· Teaching point 1: There are ten tens in 100; there are 100 ones in 100. 100 can also be composed multiplicatively from 50, 25 or 20, units that are commonly used in graphing and measures.
· Teaching point 2: Known addition facts can be used to calculate complements to 100.
· Teaching point 3: Known strategies for addition and subtraction across the tens boundary can be combined with unitising to count and calculate across the hundreds boundary in multiples of ten.
· Teaching point 4: Knowledge of two-digit numbers can be extended to count and calculate across the hundreds boundary from/to any two-digit number in ones or tens.

	1.18 Composition and calculation: three-digit numbers Explore the composition of three-digit numbers; use place-value and partitioning knowledge to support additive calculation, and extend known additive strategies to three-digit numbers.
· Teaching point 1: Three-digit numbers can be composed additively from hundreds, tens and ones; this structure can be used to support additive calculation.
· Teaching point 2: Each number on the 0 to 1,000 number line has a unique position.
· Teaching point 3: The smallest three-digit number is 100, and the largest three-digit number is 999; the relative size of two three-digit numbers can be determined by examining the hundreds digits, then the tens digits, and then the ones digits, as necessary.
· Teaching point 4: Three-digit multiples of ten can be expressed multiplicatively and additively, in terms of tens or hundreds.
· Teaching point 5: Known facts and strategies for addition and subtraction within and across ten, and within and across 100, can be used to support additive calculation within 1,000.
· Teaching point 6: Familiar counting sequences can be extended up to 1,000.

	1.19 Securing mental strategies: calculation up to 999 Build on segments 1.15 and 1.16 to equip children with useful calculation strategies for bridging hundreds boundaries, and three-digit numbers; continue to use the partitioning structure to facilitate calculation.
· Teaching point 1: Known partitioning strategies for adding two-digit numbers within 100 can be extended to the mental addition of two-digit numbers that bridge 100, and addition of three-digit numbers.
· Teaching point 2: Transforming addition calculations into equivalent calculations can support efficient mental strategies.
· Teaching point 3: Subtraction calculations can be solved using a ‘finding the difference’ strategy; this can be thought of as ‘adding on’ to find a missing part.
· Teaching point 4: The order of addition and subtraction steps in a multi-step calculation can be chosen or manipulated such as to simplify the arithmetic.

	Multiplication & Division The conceptual foundations for multiplication and division are introduced in Year 2, to and you may wish to review the key concepts of unitising, repeated addition, and equal grouping in segments 2.2-2.6 before starting the Year 3 Spine 2 segment.  
Segment 2.7-2.9 focus on developing conceptual understanding of the times tables. Is also crucial, and regular practice should be undertaken outside the main maths lesson to achieve this. Spine two segments have been distributed throughout the year, to allow children to achieve fluency in each set of times table facts before moving on, and to prepare for the next set of times tables by practising skip counting in the relevant multiples. Note that, for each set up, corresponding division facts and calculations are embedded within each segment.


	2.7 Times tables: 2, 4 and 8, and the relationship between them Build up the four/eight times table; using different structures/interpretations of multiplication and division, solve problems related to these tables; explore connections between the two, four and eight times tables.
· Teaching point 1: Counting in multiples of four can be represented by the four times table. Adjacent multiples of four have a difference of four. Facts from the four times table can be used to solve multiplication and division problems with different structures.
· Teaching point 2: Products in the four times table are double the products in the two times table; products in the two times table are half of the products in the four times table.
· Teaching point 3: Counting in multiples of eight can be represented by the eight times table. Adjacent multiples of eight have a difference of eight. Facts from the eight times table can be used to solve multiplication and division problems with different structures.
· Teaching point 4: Products in the eight times table are double the products in the four times table; products in the four times table are half of the products in the eight times table. Products that are in the two, four and eight times tables share the same factors.
· Teaching point 5: Divisibility rules can be used to find out whether a given number is divisible (to give a whole number) by two, four or eight.

	Number, addition and subtraction

	1.20 Algorithms: column addition Introduce children to the column algorithm for addition calculations, applying the algorithm to a variety of aggregation and augmentation contexts for two-digit and three-digit numbers; explore regrouping (column total is ten or greater) in detail.
· Teaching point 1: Any numbers can be added together using an algorithm called ‘column addition’.
· Teaching point 2: The digits of the addends must be aligned correctly before the algorithm is applied.
· Teaching point 3: 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).
· Teaching point 4: If any column sums to ten or greater, we must ‘regroup’.
· Teaching point 5: The numbers within each column should be added in the most efficient order.

	Multiplication & Division 

	2.8 Times tables 3, 6 and 9, and the relationship between them	 Build up the three/six/nine times table; using different structures/interpretations of multiplication and division, solve problems related to these tables; explore connections between the three, six and nine times tables.
· Teaching point 1: Counting in multiples of three can be represented by the three times table. Adjacent multiples of three have a difference of three. Facts from the three times table can be used to solve multiplication and division problems with different structures.
· Teaching point 2: Counting in multiples of six can be represented by the six times table. Adjacent multiples of six have a difference of six. Facts from the six times table can be used to solve multiplication and division problems with different structures.
· Teaching point 3: Products in the six times table are double the products in the three times table; products in the three times table are half of the products in the six times table.
· Teaching point 4: Counting in multiples of nine can be represented by the nine times table. Adjacent multiples of nine have a difference of nine. Facts from the nine times table can be used to solve multiplication and division problems with different structures.
· Teaching point 5: Products in the nine times table are triple the products in the three times table. Products that are in the three, six and nine times tables share the same factors.
· Teaching point 6: Divisibility rules can be used to find out whether a given number is divisible (to give a whole number) by three, six or nine.




	Number, addition and subtraction It is suggested that there is a gap in the teaching of one, after column addition (segment 1.20) and before column subtraction (segment 1.21), to minimise the chance of children confusing the two algorithms.

	1.21  Algorithms: column subtraction Introduce children to the column algorithm for subtraction calculations, applying the algorithm to a variety of partitioning, reduction and difference contexts for two-digit and three-digit numbers; explore exchange (insufficient quantity to subtract from in a column) in detail.
· Teaching point 1: One number can be subtracted from another using an algorithm called ‘column subtraction’; the digits of the minuend and subtrahend must be aligned correctly; the algorithm is applied working from the least significant digit (on the right) to the most significant digit (on the left).
· Teaching point 2: 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.

	Fractions  Continue to develop back to you or fluency in times tables, in separate sessions, alongside the teaching and learning of these Spine 3 segments (3.1-3.4).

	3.1 Preparing for fractions: the part-whole relationship	 Identify parts and wholes of areas, lengths and sets. Identify equal and unequal parts; make judgements about the relative size of a part to a whole. Find the whole when the size of a part and number of equal parts is known.
· Teaching point 1: Any element of a whole is a part; if a whole is defined, then a part of this whole can be defined.
· Teaching point 2: A whole can be divided into equal parts or unequal parts.
· Teaching point 3: The relative size of parts can be compared.
· Teaching point 4: If one of the equal parts and the number of equal parts are known, these can be used to construct the whole.

	3.2 Unit fractions: identifying, representing and comparing Learn to name and write unit fractions. Recognise and show unit fractions of areas, lengths and quantities. Relate numerators and denominators to parts and wholes; explore how the greater the denominators, the smaller the unit fraction.
· Teaching point 1: A whole can be divided into any number of equal parts.
· Teaching point 2: Fraction notation can be used to describe an equal part of the whole. One equal part of a whole is called a unit fraction. Each unit fraction has a name.
· Teaching point 3: Fractional notation can be applied to represent one part of a whole in different contexts.
· Teaching point 4: Equal parts do not need to look the same.
· Teaching point 5: Unit fractions can be compared and ordered by looking at the denominator. The greater the denominator, the smaller the fraction.
· Teaching point 6: If the size of a unit fraction is known, the size of the whole can be worked out by repeated addition of that unit fraction.

	3.3 Non-unit fractions identifying, representing and comparing Learn to name and write non-unit fractions, recognising them as multiples of unit fractions. Learn that fractions are numbers that can be positioned on a number line. Compare and order fractions with the same denominator or same numerator.
Non-unit fractions
· Teaching point 1: All non-unit fractions are made up of more than one of the same unit fraction.
· Teaching point 2: Non-unit fractions are written using the same convention as unit fractions. A non-unit fraction has a numerator greater than one.
· Teaching point 3: When the numerator and the denominator in a fraction are the same, the fraction is equivalent to one whole.
Fractions as numbers
· Teaching point 4: All unit and non-unit fractions are numbers that can be placed on a number line.
· Teaching point 5: Repeated addition of a unit fraction results in a non-unit fraction.
· Teaching point 6: When the numerator and the denominator are the same, the value of the fraction is one.
· 
Comparing fractions
· Teaching point 7: Non-unit fractions with the same denominator can be compared. If the denominators are the same, then the greater the numerator, the greater the fraction.
· Teaching point 8: Non-unit fractions with the same numerator can be compared. If the numerators are the same, then the greater the denominator, the smaller the fraction.

	3.4  Adding and subtracting within one whole Learn to name and write unit fractions. Recognise and show unit fractions of areas, lengths and quantities. Relate numerators and denominators to parts and wholes; explore how the greater the denominators, the smaller the unit fraction.
· Teaching point 1: When adding fractions with the same denominators, just add the numerators.
· Teaching point 2: When subtracting fractions with the same denominators, just subtract the numerators.
· Teaching point 3: Addition and subtraction of fractions are the inverse of each other, just as they are for whole numbers.
· Teaching point 4: To subtract from one whole, first convert the whole to a fraction where the denominator and numerator are the same

	Multiplication & Division Segment 2.9 the sequence at the end of the year so the children have plenty of opportunity to build in individual times tables before reviewing patterns across times tables.

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2.9 Times tables: 7 and patterns within/across times tables Build up the seven times table and solve associated multiplication and division problems; explore times table patterns including generalising about the product in terms of odd/even factors, reviewing divisibility rules, and exploring square numbers.
· Teaching point 1: Counting in multiples of seven can be represented by the seven times table. Adjacent multiples of seven have a difference of seven. Facts from the seven times table can be used to solve multiplication and division problems with different structures.
· Teaching point 2: When both factors are odd numbers, the product is an odd number; when one factor is an odd number and the other is an even number, the product is an even number; when both factors are even numbers, the product is an even number.
· Teaching point 3: When both factors have the same value, the product is called a square number; square numbers can be represented by objects arranged in square arrays.
· Teaching point 4: Divisibility rules can be used to find out whether a given number is divisible (to give a whole number) by particular divisors
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