[image: image1.png]


Ribbleton Avenue Infant School
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Written Calculations Policy.
Academic Year  - 2020/21
Policy outlines.

This calculation policy should be used to support children to develop a deep understanding of number and calculation. This policy has been designed to teach children through the use of concrete, pictorial and abstract representations. 
· Concrete representation— a pupil is first introduced to an idea or skill by acting it out with real objects. This is a ‘hands on’ component using real objects and is a foundation for conceptual understanding. 

· Pictorial representation – a pupil has sufficiently understood the ‘hands on’ experiences performed and can now relate them to representations, such as a diagram or picture of the problem. 

· Abstract representation—a pupil is now capable of representing problems by using mathematical notation, for example 10 + 2 = 12.
The progression of each area of calculation is in line with the programme of study of the 2014 National curriculum and Early Years Foundation Stage Framework. 
Children are expected to be taught each calculation for their year group, initially relying on teacher input to aid/scaffold the selection of the correct calculation to solve a given mathematical problem to gaining in independence as the year progress. It is expected by the end of Year Two children are confident in selecting the correct written method to solve a mathematical problem and complete the calculation without support.
	Reception.
	Key Skills for addition
	Read and order numbers 1-20  Count to 20 and above                                                                                                            Say one more than a given number                                                                                                                                           Count on in ones from a given number                                                                                                                                      Using quantities and objects, they add and subtract two single-digit numbers and count on or back to find the answer.

	
	Concrete (Manipulatives)
	Pictorial
	Abstract (Use of Jottings to support)

	
	Adding items in two groups together

Children should:                                                                     Have access to a range of counters, number lines, number cards, Multilink cubes,                                                   Number tracks  etc                                                        
 Be shown numbers in a range of contexts

 Begin to count on from the larger number

Begin to record own number sentences
Stages:

· Identify the value of a digit as a set

· Combine two sets of objects together

· Add numerals to sets

· Use jottings
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At the end of the year move towards more written methods.
Using jottings i.e. 
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	Year Specific Vocabulary.
	add, more, make, and, total, altogether, addition, number sentence, one more than, most, count on, equals, number track

	Year One
	Key Skills for addition
	Recall number bonds to 10 and 20 and addition facts within 20.                                                                                                Add two single-digit numbers by counting on.                                                                                                                                 Add three single-digit numbers spotting doubles or pairs to 10.                                                                                                     Add 10 to any given 2-digit number.                                                                                                                                                          Use number facts to add single-digit numbers to two-digit numbers (e.g. use 4 + 3 to calculate 24 + 3).                                        Add numbers together by putting the larger number first.

	
	Concrete (Manipulative)
	Pictorial
	Abstract (Use of Jottings to support)

	
	Adding with numbers up to 20                            Children should:                                                           Have access to a range of equipment ( Multilink cubes, Number tracks,                                                                                         Number lines [marked and unmarked]                         Base 10 Place value counters                                       Place value (arrow) cards                                                Ten frames                                                              Hundred squares                                                               Be shown numbers in a range of contexts.        Stages:
· Combining two parts to make a whole.

· Joining two amounts and recounting all objects.

· Add one digit to 2 digit numbers (first with objects)

· Introduce jottings.

· Using addition to bridge tens – children to start addition with the largest number first.
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	Be able to read and write number sentences using the + and = signs.
3 + 4 =



 Addition - Interpret number sentences including missing number problems e.g. 3 + ? = 8.


	
	Year Specific Vocabulary.
	Number bonds, number line  Add, More, Plus, Make, Sum, Total, Altogether, Inverse, Double, Equals, Is the same as (including equals sign), Difference between, How many more to make..?, 

	Year Two
	Key Skills for addition
	Locate any 2-digit number on a landmarked line and use this to compare numbers; record comparisons using greater than and less than symbols (e.g. 56 > 39).  Identify any number on a 1-100 grid; understand that each number is some ones added to a multiple of ten (e.g. 54 is( 50 and 4 more).  Add two single digit numbers (e.g. 8 + 7) by counting up; add two 2-digit numbers which total less than 100 by counting( on in tens and ones (e.g. 54 + 37 as 50 + 30 + 7).  Know securely number pairs for all numbers up to and including 12.(  Count in steps on 2, 5 and 10 from 0.(  Know different ones patterns when not crossing a ten (4 + 3 = 7, 14 + 3 = 17, 24 + 3 = 27).(  Begin to recognise ones patterns when crossing a ten (e.g. 5 + 6 = 11).(  Know pairs with a total of 20 and multiples of 10 to 100.(  Count on in ones and tens from any given 2-digit number.(  Add two or three single-digit numbers.(  Add a single-digit number to any 2-digit number using number facts, including bridging multiples of 10.(  Add 10 and multiples of 10 to any 2-digit number (not crossing 100).(  Add any pairs of 2-digit numbers.(  Know that adding can be done in any order.(  Solve problems with addition using concrete objects, and/or pictorial representations involving numbers, quantities and( measures, applying written and mental methods.

	
	Concrete (Manipulatives)
	Pictorial
	Abstract (Use of Jottings to support)

	
	Multilink cubes                                                        Number tracks                                                                Bead strings                                                               Number lines [marked and unmarked]                         Base 10 Place value counters                                       Place value (arrow) cards                                                Ten frames                                                              Hundred squares                                                             Bar model 
Be shown numbers in a range of contexts.

Stages: 
Addition using 10s

Addition using known number facts

Addition using 2 digit number and 1’s

Addition using 2 2digit numbers

Addition using 3 1 digit numbers
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Jottings with sticks and dots.

	Adding with 2-digit numbers.

Develop mental fluency with place value and addition using 2-digit numbers before moving to formal methods. 

Add 2-digit numbers and multiples of ten, 2 digit numbers and ones, two 2-digit numbers first practically using mathematical equipment (Base Ten, 100 squares, place value cards) before beginning to use formal written methods.

20 + 30 = 50

70 = 50 + 20

40 + □ = 60


	
	Year Specific Vocabulary.
	add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, sum, tens, ones, partition, addition, column, tens boundary.


	Reception.
	Key Skills for Subtraction
	Say one less than a given number  Count back in ones from 10 then 20  Solve one-step problems involving subtraction, using concrete objects (bead strings,  objects, cubes) and pictures, and missing number problems  Recognise the – and = signs, and use these to read and write simple subtractions.

	
	Concrete (Manipulative)
	Pictorial
	Abstract (Use of Jottings to support)

	
	Subtract one-digit numbers
Children should:  Have access to a range of counters, number lines, number cards etc

Be shown numbers in a range of contexts

Stages:
· Remove a given amount from a set

· Count objects that are ‘left’
· To complete a number sentence with operation signs using objects.

· To create own number sentence using objects to answer.
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	To recognise the - and = symbols

 Begin to count back from the larger number

To begin to record their own number sentences
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	Year Specific Vocabulary.
	take away, how many left, how many have gone, one less than, equals, less, fewer


	Year One.
	Key Skills for Subtraction
	Say one less than a given number.  Count back in ones to from 100 and from any single-digit or 2-digit numbers.  Count back in tens from any 2-digit number.  Know number bonds to 10, also know what is left if objects are taken from 10, e.g. 10 fingers, fold down 4, leaving 6 standing.  Solve one-step problems involving subtraction, using concrete objects (objects, cubes) and pictures, and missing number problems, Recognise the – and = signs, and use these to read and write simple subtractions

	
	Concrete (Manipulative)
	Pictorial
	Abstract (Use of Jottings to support)

	
	Subtract from numbers up to 20.                                  Children consolidate understanding of subtraction practically using multilink cubes, etc. and in real life contexts. They are introduced to more formal recording using number lines, then using empty numbers lines.                                                                       Model subtraction practically and using number tracks, number lines and 100 squares and practically. Find the difference between - this is to be done practically using the language ‘find the distance between’ and ‘how many more than?’

Stages:
· Subtract by taking away physical objects.

· Subtract by crossing out. (Single digits/single digit from a two digit number)

· Subtraction with missing digit

· Exchange using diennes
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	7—4 = 3

Using jottings



	
	Year Specific Vocabulary.
	equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how many left, how much less is…

	Year Two
	Key Skills for Subtraction
	Recognise that addition and subtraction are inverse operations and understand that  10 – 4 = 6 as well as 6 + 4 = 10. Count back in ones or tens to take away, e.g. 27 – 3 = or 54 – 20 =.  Begin to count up to find a difference between two numbers with a small gap (42 – 38). Know when to count on and when to count back..  Recall and use subtraction facts to 20 fluently.  Derive and use related fact to 100.  Subtract using concrete objects, pictorial representations, 100 squares, Base Ten. Mentally, including a 2-digit number and ones, a 2-digit numbers and tens, and two 2-digit numbers.  Use inverse to check calculations.

	
	Concrete (Manipulative)
	Pictorial
	Abstract (Use of Jottings to support)

	
	Subtract with 2-digit numbers

Use practical equipment such as Base Ten to model subtraction. Subtract first on a on a numbered number line, then on an empty number line, by counting back, aiming to develop mental subtraction skills.
Children should also learn how to count on in order to find the difference. They should be given opportunities to explore when to count on and when to count back.
Stages: - regroup a ten into ten ones

Partitioning to subtract without regrouping

Make a ten (Progression should be

crossing one ten, crossing

more than one ten, crossing the hundreds.)
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	20—4 = 16


	
	Year Specific Vocabulary.
	equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how many left, how much less is… difference, count on, strategy, partition, tens, ones


	Reception
	Key Skills for Multiplication 
	They solve problems, including doubling, halving and sharing.

	
	Concrete (Manipulative)
	Pictorial
	Abstract (Use of Jottings to support)

	
	Multiplication taught through doubling using concrete objects and pictorial representations
Children can investigate putting items into resources such as egg boxes, ice cube trays and cake tins into ‘lots of.’
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	Move towards written methods with teacher support

Repeated addition: Double 3
3 +3 =


Linking to dots (from jottings) children to demonstrate given number and repeat.


	
	Year Specific Vocabulary.
	doubling, groups, lots of, altogether, same again.


	Year One
	Key Skills for Multiplication
	Count in multiples of 2, 5 and 10                                                                                                                  Solve simple one-step problems involving multiplication and division, calculating the answer using concrete objects, pictorial representations and arrays with the support of the teacher.

	
	Concrete (Manipulative)
	Pictorial
	Abstract (Use of Jottings to support)

	
	Multiply with concrete objects and arrays to find ‘sets of’ to find the answers to ‘? Lots of’.
Use hoops and multilink cubes to demonstrate lots of, groups of.

Stages:
· Physically putting objects into groups

· Repeated addition of objects

· Repeated addition along a number line

· arrays


	
	Answering word problems linked to number sentences with symbols.
i.e.    

2 x 3 =



	
	Year Specific Vocabulary.
	groups of, lots of, times, array, altogether, multiply, count


	Year Two
	Key Skills for Multiplication
	Recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, including recognising odd and even numbers .                                                                                                                                                    Calculate mathematical statements for multiplication and division within the multiplication tables and write them using the multiplication (×), division (÷) and equals (=) signs.

Show that multiplication of 2 numbers can be done in any order (commutative) and division of 1 number by another cannot.

Solve problems involving multiplication and division, using materials, arrays, repeated addition, mental methods, and multiplication and division facts, including problems in contexts.

	
	Concrete (Manipulative)
	Pictorial
	Abstract (Use of Jottings to support)

	
	Multiplication using arrays and repeated addition.                                                     Repeated addition along a number line. Making equal jumps along a number line to workout multiplication facts.                        Learn double facts to 20.                                 Begin to double multiples of 5 to 100
Stages: 
· illustrations of groups/lots of with objectives
· Repeated addition on a number line

· Repeated addition on a number line to workout how many lots of 

· Arrays (commutive)

· Number sentences with symbols and jottings.
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	Year Specific Vocabulary.
	groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, column, row, sets of, equal groups, times as big as, once, twice, three times...

	Reception
	Key Skills for Division
	They solve problems, including doubling, halving and sharing.

	
	Concrete (Manipulative)
	Pictorial
	Abstract (Use of Jottings to support)

	
	Halve and share small numbers of groups
Children to halve a number and share equally between 2, e.g. can you share the sweets between Stacey and Stan 

To share objects into equal groups and count how many items there are in each group, e.g. count 6 counters and pretending they are spots, share them equally between the ladybird wings. 

Making use of everyday situations – sharing fruit out at snack time etc. In the role play area – sharing objects in a practical way e.g. sharing out cutlery and crockery items for setting a table.
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	Move towards part written methods( use of (pictorial templates) with teacher support

Can you share 6 apples with Tom, Katie and Ibrahim?

Halve 4




	
	Year Specific Vocabulary.
	Halve, share, share equally, one each, two each, three each. Threes... tens, equal groups of, left, left over


	Year One
	Key Skills for Division
	Solve simple one-step problems involving multiplication and division, calculating the answer using concrete objects, pictorial representations and arrays with the support of the teacher.

	
	Concrete (Manipulatives)
	Pictorial
	Abstract (Use of Jottings to support)

	
	Group and share small quantities using objects, diagrams, and pictorial representations.                                            Be taught to understand the difference between grouping and sharing                                                           Be able to count in multiples of 2’s, 5’s 10’s

Stages: 

· Objects shared by given amount of groups

· Identify groups in a question and share by given amount (using objects)

· Share via jottings (start with given groups/diagrams first moving to independent sharing.
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I have 10 cubes, can you share them equally in
2groups?

= @ 9 7 ®

® B | QU0





	Word problems – 

12 shared between 3 is 4
Moving to use of symbols – 

12 ÷ 3 = 4


	
	Year Specific Vocabulary.
	share, share equally, one each, two each…, group, groups of, lots of, array

	Year Two
	Key Skills for Division
	Count in steps of 2, 3, and 5 from 0, Recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, including recognising odd and even numbers.                                                                                                                                          Calculate mathematical statements for multiplication and division within the multiplication tables and write them using the x, ÷ and = signs.                                                                                                                                                                                          Show that multiplication of two numbers can be done in any order (commutative) and division of one number by another cannot.                                                                                                                                                                                                                Solve problems involving division, using materials, arrays, mental methods, and division facts, including problems in contexts.

	
	Concrete (Manipulatives)
	Pictorial
	Abstract (Use of Jottings to support)

	
	Group and share using the ÷ and = signs.
Use a range of object, arrays, pictorial representation and grouping.

Use a number line – group from 0 in equal jumps to find how many _ in _?

Stages: 
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Division with arrays

Link division to multiplication by creating an
array and thinking about the number
sentences that can be created.

Eg15:3=5 5x3=15

156523 3x5=15

Draw an array and use lines to split the array
into groups to make multiplication and division
sentences

Find the inverse of multiplication and
division sentences by creating eight linking

number sentences. 7 x4 = 28
ax7-28
28+

28+

Division with
remainders.

Divide objects between groups and

see how much is left over

Jump forward in equal jumps on a number line
then see how many more you need to jump to
find a remainder.

9 7

Complete written divisions and show the
remainder using r

29 + 8 = 3REMAINDER 5

T 1
®

2]
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Division as grouping

Use cubes, counters, objects or place value
counters to aid understanding.

24 divided into groups of 6 = 4
96 +3=32

Continue to use bar modelling to aid solving
division problems.

20

20+5=?
5x?=20

How many groups of 6 in 247

24:6=4

Division with arrays

Link di
array and thinking about the number
sentences that can be created.

ion to multiplication by creating an

Draw an array and use lines to split the array
into groups to make multiplication and division
sentences

Find the inverse of multiplication and
division sentences by creating eight linking

number sentences. 7 x4 = 28

ax7-28

8=4x7
Eg15:3=5 5x3-15 4=28+7
155523 3x5=15 72844
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	How many groups of 6 in 24? 

24 ÷ 6 = 4
Find the inverse of multiplication and division sentences by creating eight linking number sentences.
2 x 5 = 10     5 x 2 = 10

10 ÷ 2 = 5    10 ÷ 5 = 2

10 = 5 x 2     10 = 2 x 5

2 = 10 ÷ 5     5 = 10 ÷ 2

	
	Year Specific Vocabulary.
	share, share equally, one each, two each…, group, equal groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over








+





_ + _ + _ + _ = _


_  x _  = _
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 3 x 3  = 
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Put 13 in your head, count back 4. What


number are you at?


Hannah has12 sweets and her sister has 5.


How many more does Hannah have than her


sister.?








