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Burford CofE Primary School

Calculation policy

Year 4 and 5

Based on a Connections Model: Maths for Understanding

(Model →  Image  → Language →  Symbols) 

	YEAR 4

	Addition
	Subtraction
	Multiplication
	Division

	Pupils should be taught to:

· add and subtract numbers with up to 4 digits using the formal written methods of columnar addition and subtraction where appropriate

· estimate and use inverse operations to check answers to a calculation

· solve addition and subtraction two-step problems in contexts, deciding which operations and methods to use and why


	Pupils should be taught to:

· recall multiplication and division facts for multiplication tables up to 12 × 12

· use place value, known and derived facts to multiply and divide mentally, including: multiplying by 0 and 1; dividing by 1; multiplying together 3 numbers

· recognise and use factor pairs and commutativity in mental calculations

· multiply two-digit and three-digit numbers by a one-digit number using formal written layout

· solve problems involving multiplying and adding, including using the distributive law to multiply two-digit numbers by 1 digit, integer scaling problems and harder correspondence problems such as n objects are connected to m objects



	As Y3, continue with TU + HTU,  HTU + HTU, then extend to ThHTU + ThHTU.  
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Use dienes to ensure children are clear about the value of each digit and the importance of 0 as a place holder.

Continue to play regrouping games (e.g. race to 100)
Revise short column addition; using diennes and a calculation mat initially to revise regrouping into tens / hundreds as required.
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*See S@A Addition folder for photocopiable calculation mat and further explanation.
Move to short column method, ensuring children understand and can explain the process (Explain Everything – IPADS)
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“7 add 5 that equals 12. That’s 2 units and 1 ten to carry over.

80 add 70 equals 150 and the one ten to carry makes 160. That’s 6 tens and 100 to carry over. 500 add 400 equals 900 and the one hundred to carry makes 1000”

Approximate first, using the most significant digit and rounding.

Check using the inverse.

	HTU – TU, then HTU – HTU.
ThHTU –  ThHTU
THHTU – HTU
Continue with the Find the difference, encouraging children to use known number facts to be efficient 
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  754 – 86 = 668
Continue to play regrouping games (e.g. race to 100)

It is vital children understand that subtraction is NOT commutative (16 – 8 is not the same as 8 – 16)
Decomposition
Build on work started in Year 4. (Continue with Diennes and/or money as appropriate and calculation mat)
Begin with an expanded method (recording what is happening on calculation mat). Initially, no regrouping should be required. E.g.

     7536        7000     500     30      6
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   - 3214        3000     200     10      4  

                 4000     300      20     2=4322

Then introduce need to regroup, still using expanded method, supported by diennes and calculation mat. E.g.

        754         700     50        4
     -    86                    80        6

                       600     60        8  =668

        754         600   140      14

     -    86                    80        6

                       600     60        8  =668
“It’s tricky to take 6 from 4 and 80 from 50.  I need to rearrange the number.  I will exchange one ten from 50 which leaves 40 and makes 14 in the units. 40 to subtract 80 is tricky. I will exchange one hundred from 700 and make 140.  14 subtract 6 equals 8. 140 subtract 80 equals 60 and 600 subtract 0 equals 600.”          

Moving towards formal column method:


	Know table facts up to 12 x 12
Frequent rehearsal of tables facts using counting stick 
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Reinforcement of facts with tables games (see separate ideas booklet)

When working mentally, encourage ch to use facts they know (or can work out easily) to help them find the answer to problems.

e.g.  6 x4 = 24  so 60 x 4 = 240

Pupils to explain the effect of multiplying by 10 and 100.

 Pupils to make use of the distributive law to support mental calculation (with jottings):

 28x4 can be split up into
 25x4 add 3x4
 Or
30x4 subtract 2x4.
[image: image4.png]02 /v athsiefun.com dfitons ity 0 + B & X Definton of Ditrbutive Law

e

Distributive Law

The Distributive Law says that multiplying a number by a group of numbers added
together is the same as doing each multiplication separately

Example: 3 x (2 + 4) = 3x2 + 3x4

So the "3" can be "distributed" across the "2+4" into 3 times 2 and 3 times 4.

5 -

3x (2+4) 3x2 + 3x4

wf@‘g mof‘e «++ ° Commutative, Associative and Distributive Laws

more ...





Written Methods: HTU x U and TU x U
Solve TU x U using partitioning, building on work from Year 3.

E.g. Use unifix bricks / number rods  to model array

e.g. 14 x 3 
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Record in books:

14 x 3 = 42

10x3=30

  4x3-12

Use sticky notes to label sides (10  and  4 at top, and 3 at side – as grid method)

Move onto using this as alongside ‘grid’ method. 
346 x 9
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	Know division facts corresponding to tables up to 12 x 12
Reinforcement of facts with games  (see separate ideas booklet (Success@ Arithmetic)

Divide any integer up to 1000 by 10.

“900 ÷ 10 = 90 because the digits move one place to the right”

MOVING DIGITS  ITP


Model additive chunking (counting up in multiples) with number rods on a number line (See Success @ Arithmetic)

24 ÷ 3 = 

Q  - How many lots of 3 are there in 24?

Missing box 
x  3 = 24
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Ths can then be transferred onto empty number line.

Recap the finding of remainders on the number line:
21 ÷ 5

“What do I know? I know that 21 is not a multiple of 5, so there will be a remainder.”

21 ÷ 5 = 4r1
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(Jump size depends on knowledge and confidence of child. (See D)

This could also be shown as jumps of +5 along the number line resulting in 4 jumps and a remainder of 1)
Use problems in contexts that require the answer to be rounded up or down following the remainder.

Eg 35 children to sleep four to a tent. How many tents do we need?

Approximate first using known multiplication facts to help.

Know that fractions relate to division. ÷ 4 is the same as halve and halve again (Use fraction strips)
Recognise that division is non-commutative.
 

	Year 5

	Addition
	Subtraction
	Multiplication
	Division

	Pupils should be taught to:

· add and subtract whole numbers with more than 4 digits, including using formal written methods (columnar addition and subtraction)

· add and subtract numbers mentally with increasingly large numbers

· use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy

· solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why


	Pupils should be taught to:

· identify multiples and factors, including finding all factor pairs of a number, and common factors of 2 numbers

· know and use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers

· establish whether a number up to 100 is prime and recall prime numbers up to 19

· multiply numbers up to 4 digits by a one- or two-digit number using a formal written method, including long multiplication for two-digit numbers

· multiply and divide numbers mentally, drawing upon known facts

· divide numbers up to 4 digits by a one-digit number using the formal written method of short division and interpret remainders appropriately for the context

· multiply and divide whole numbers and those involving decimals by 10, 100 and 1,000

· recognise and use square numbers and cube numbers, and the notation for squared (²) and cubed (³)

· solve problems involving multiplication and division, including using their knowledge of factors and multiples, squares and cubes

· solve problems involving addition, subtraction, multiplication and division and a combination of these, including understanding the meaning of the equals sign

· solve problems involving multiplication and division, including scaling by simple fractions and problems involving simple rates



	Add with increasingly large numbers using the compact method.
Extend methods to include decimals to two decimal places.
Solve multi-step problems, in contexts   

Use rounding and inverse to check answers

	Subtract with increasingly large numbers using the compact method.
Extend methods to include decimals to two decimal places.

Solve multi-step problems, in contexts
Use rounding and inverse to check answers


	Th HTU , HTU , TU x TU and U 

28 x 27
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Addition to be done mentally or across followed by column addition 
Multiply in different contexts
£2.73 x 3

£2.73 x 3 = 273p x 3
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Followed by appropriate addition calculation.       

273p x 3 = 819p

             = £8.19
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Introduce short multiplication:
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Decision making
Children investigate statements and solve word problems using appropriate methods.
Children investigate alternative methods such as compensation strategies and doubling and halving and discuss when these might be most appropriate and efficient.

Examples:

24x99 could be done using the grid method, but could also be calculated by x100 and subtracting 24x1.
24 x25 could be done using the grid method, but could also be calculated by 24x100, halving to find x50 and halving again to find x 25.

 or using doubling and halving,

24 x25=12x50

           =6 x100


	Know division facts corresponding to tables up to 12 x 12 and be able to apply them. Use the relationship between multiplication and division.
Introduce additive chunking method for Th HTU by U division (with remainder)
“What do I know?
Set up partial multiple table with ‘useful facts’ using known facts and doubling / halving.

Record as:

96 ÷ 6 = 

1 (  6

 2 (  12 

 4 (  24

10 (  60

 5 ( 30
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Dividing up to 10,000 by 10/100.
Check with inverse operation.  Use of calculator.

Short division with ‘bus stop’ notation
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“483 divided by 7. 4 hundreds cannot be shared equally between 7, so exchange the 100s for 40 tens. I now have 48 tens which shared equally between 7 is 6 with a remainder of 6 tens. Exchange the 6 tens for 60 units, we now have 63 units.
63 divided equally between 7 equals 9. The answer is 69.”

Use Diennes or place value equipment to model.
Use the number line to find remainders and express the quotient as a fraction or decimal.
DIVISION WITH REMAINDERS PPT
(example given below)
17 ÷ 5

“What do I know? 17 is not a multiple of 5”.
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3  2 = 3.4 

    5

From knowledge of decimal/fraction equivalents or by converting  2  into  4.
                                                5        10
(OVERCOMING BARRIERS Level 4 to Level 5 – Questions.)

 Word problems, e.g. 200 people attended a concert. 1/5 of the people had complimentary tickets. The rest paid £7.50 each. How much money was collected from selling tickets? 
Partitioning method for HTU.

Work out 575 ÷ 25, explaining your method. 

How many 35p packets of stickers can I buy with £5?  Explain how you know. 

Coaches have 56 seats for passengers. How many coaches are needed to take 275 people on a trip? 
Work out whether or not 29 is a factor of 811.                                                                                   
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