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This document outlines the progression in calculation from Foundation to Year 7.
This document is a guide to the methods taught across Mawnan School. Please feel free to ask your child’s teacher, Mr. Brittle or Mr. Brook if you have any questions relating to these methods.

“The overall aim is that when children leave Mawnan School they:

· have a secure knowledge of number facts and a good understanding of the four operations

· are able to use this knowledge and understanding to carry out calculations mentally and to apply general strategies when using single-digit and two-digit numbers and particular strategies to special cases involving bigger numbers

· make use of diagrams and informal notes to help record steps and partial answers when using mental methods that generate more information than can be kept in their heads

· have an efficient, reliable, compact written method of calculation for each operation, which they can apply with confidence when undertaking calculations that they cannot carry out mentally

· use a calculator effectively, using their mental skills to monitor the process, check the steps involved and decide whether the numbers displayed make sense.

It is crucial that mental methods of calculation are taught to children and not confined to starter activities in lessons.”

Primary National Strategy – Primary Framework for literacy and mathematics

DCFS 09-2006

	Foundation
	Year 1
	Year 2
	Year 3

	Renewed framework objectives:


	Renewed framework objectives:

· Use vocabulary related to addition and symbols to describe and record addition number sentences

· Relate addition to counting on

· Recognise that addition can be done in any order

· Use practical and informal written methods to support addition of a 1-digit number or a multiple of 10 to a 1-digit or a 2-digit number


	Renewed framework objectives:

· Use practical and informal written methods to add 2-digit numbers

· Add  mentally a one-digit number or a multiple of 10 to or from any two-digit number; use practical and informal written methods to add  two-digit numbers

· Use the symbols [image: image1.png]


and   [image: image2.png]


 to record and interpret number sentences involving additions; calculate the value of an unknown in a number sentence (e.g. [image: image3.png]


+2 [image: image4.png]


6,) 

· Understand that addition is the inverse of subtraction and vice versa; use this to derive and record related addition and subtraction number sentences


	Renewed framework objectives:

· Add  mentally combinations of one-digit and two-digit numbers 

· Develop and use written methods to record, support or explain addition of two-digit and three-digit numbers

· Use knowledge of rounding, number operations and inverses to estimate and check calculations



	
	+ = signs and missing numbers

3 + 4 = (                   ( = 3 + 4

3 + ( = 7                   7 = ( + 4

( + 4 = 7                   7 = 3 + (
( + ( = 7                  7 = ( + (

3+4=7

4+3=7

?+4=7

Promoting covering up of operations and numbers.

Number lines (numbered)

   7 + 4
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Recording by - drawing jumps on prepared lines 
                     

· constructing own lines

( Teacher model number lines with missing numbers)

(Teachers model jottings appropriate for larger numbers)


	+ = signs and missing numbers

Continue using a range of equations as in Year 1 but with appropriate, larger numbers.

Extend to 

14 + 5 = 10 + (
and adding three numbers

32 + (  + ( = 100   35 = 1 + ( + 5

Partition into tens and ones and recombine

12 + 23 = 10 + 2 + 20 + 3

             = 30 + 5

             = 35

refine to partitioning the second number only:

23 + 12 = 23 + 10 + 2

             = 33 + 2

             = 35
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Add 9 or 11 by adding 10 and adjusting by 1
35 + 9 = 44
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Year two partitioning flowers
[image: image8.png]



	+ = signs and missing numbers

Continue using a range of equations as in Year 1 and 2 but with appropriate, larger numbers.
Partition into tens and ones and recombine

Partition both numbers and recombine.  Refine to partitioning the second number only e.g.

36 + 53 = 53 + 30 + 6

             = 83 + 6

             = 89
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Add a near multiple of 10 to a two-digit number

Continue as in Year 2 but with appropriate numbers

 e.g. 35 + 19 is the same as 35 + 20 – 1.

pencil and paper procedures
83 + 42 = 125

                                         G&T
 80 + 3                               83                      83                          

 +40 + 2                          + 42                  +  42                           

 120 + 5 =125                  120                        5                         

                                            5                     120

                                        125                     125

	ICT RESOURCES:

· Counting on and back

· Twenty cards

· Decimal number line

· Beadsticks

· Function block

· Number facts

· Numberline

· Number spinner

· Place value

· Thermometer

· 100 square

· ITP




	Year 4
	Year 5
	Year 6
	Year 7

	Renewed framework objectives:

· Add mentally pairs of two-digit whole numbers (e.g. 47 [image: image10.png]


58, 91 - 35) 

· Refine and use efficient written methods to add two-digit and three-digit whole numbers and    [image: image11.png]


.p 

· Use a calculator to carry out one-step and two-step calculations involving addition  operations; recognise negative numbers in the display, correct mistaken entries and interpret the display correctly in the context of money 

· Use knowledge of rounding, number operations and inverses to estimate and check calculations


	Renewed framework objectives:

· Extend mental-methods for whole-number calculations, for example to add a two-digit to  a one-digit number (e.g. 12 + 9)
· Use efficient written methods to add  whole numbers and decimals with up to two places 

· Use a calculator to solve problems, including those involving decimals; interpret the display correctly in the context of measurement or money

· Use knowledge of rounding, number operations and inverses to estimate and check calculations


	Renewed framework objectives:

· Calculate mentally with integers and decimals: U.t [image: image12.png]


U.t, 

· Use efficient written methods to add  integers and decimals
· Use a calculator to solve problems involving multi-step calculations

· Use knowledge of rounding, number operations and inverses to estimate and check calculations


	Renewed framework objectives:

· Consolidate rapid recall of number facts, including positive integer complements to 100

· Consolidate and extend mental methods of calculation to include decimals, fractions and percentages, accompanied where appropriate by suitable jottings

· Know how to use the laws of arithmetic and inverse operations

· Know and use order of operations, including brackets 

· Use standard column procedures to add integers and decimals of any size, including a mixture of large and small numbers with differing numbers of decimal places

· Use bracket keys and the memory of a calculator to carry out calculations with more than one step; use the sign change key  

· Use knowledge of rounding, number operations and inverses to estimate and check calculations

· Break a complex calculation into simpler steps, choosing and using appropriate and efficient operations, methods and resources, including ICT.


	+ = signs and missing numbers

Continue using a range of equations as in Year 1 and 2 but with appropriate numbers. 

Partition into tens and ones and recombine
Either partition both numbers and recombine or partition the second number only e.g.

55 + 37 = 55 + 30 + 7

             = 85 + 7

             = 92
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Add  the nearest multiple of 10, then adjust
Continue as in Year 2 and 3 but with appropriate numbers e.g. 63 + 29 is the same as 63 + 30 - 1 
Pencil and paper procedures

358 + 73 = 431

either                      or
   300+50+8                                    358                        

+         70+3                                      73                        

 300+120+11 = 431                          11            

                                                       120

                                                       300

                                                       431

Extend to decimals in the context of money (vertically)

£ 2.50 + £ 1.75 = £ 4.25

   £ 2.50

+ £ 1.75
  £  4.25

         1

(Revert to expanded methods if the children experience any difficulty.)
	+ = signs and missing numbers
Continue using a range of equations as in Year 1 and 2 but with appropriate numbers.

Partition into hundreds, tens and ones and recombine

Either partition both numbers and recombine or partition the second number only e.g.

358 + 73 = 358 + 70 + 3

                = 428 + 3

                = 431
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Add or subtract the nearest multiple of 10 or 100, then adjust

Continue as in Year 2, 3 and 4 but with appropriate numbers e.g. 458 + 79 = is the same as 458 + 80 - 1     

Pencil and paper procedures

Leading to formal method, showing numbers carried underneath for  G&T children.

   358

 +  73
   431

    11

Extend to numbers with at least four digits

                       3587 + 675 = 4262

   3587

 +  675

   4262

    111

Revert to expanded methods if the children experience any difficulty.

Extend to decimals (same number of decimals places) and adding several numbers (with different numbers of digits).

Model negative numbers using a number line. 
	+ = signs and missing numbers

Continue using a range of equations as in Year 1 and 2 but with appropriate numbers.

Partition into hundreds, tens, ones and decimal fractions and recombine

Either partition both numbers and recombine or partition the second number only e.g.

35.8 + 7.3 = 35.8 + 7 + 0.3

                 = 42.8 + 0.3

                 = 43.1
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Add the nearest multiple of 10, 100 or 1000, then adjust 
Continue as in Year 2, 3, 4 and 5 but with appropriate numbers including extending to adding 0.9, 1.9, 2.9 etc 

Pencil and paper procedures

Extend to numbers with any number of digits and decimals with 1 and 2 decimal places.

124.9 + 117.25 = 242.15

    124.9

 + 117.25

    242.15

      11

Revert to expanded methods if the children experience any difficulty.

Extend to decimals (either one or two decimal places).

	


	Foundation
	Year 1
	Year 2
	Year 3

	
	Renewed framework objectives:

· Understand subtraction as 'take away' and find a 'difference' by counting up; use practical and informal written methods to support the subtraction of a one-digit number from a one digit or two-digit number and a multiple of 10 from a two-digit number 

· Use the vocabulary related to  subtraction and symbols to describe and record  subtraction number sentences 


	Renewed framework objectives:

· Subtract mentally a one-digit number or a multiple of 10  from any two-digit number; use practical and informal written methods to subtract two-digit numbers 

· Understand that subtraction is the inverse of addition and vice versa; use this to derive and record related addition and subtraction number sentences 


	Renewed framework objectives:

· Subtract mentally combinations of one-digit and two-digit numbers 

· Develop and use written methods to record, support or explain  subtraction of two-digit and three-digit numbers 

· Use knowledge of rounding, number operations and inverses to estimate and check calculations



	
	Pictures / marks

Sam spent 4p. What was his change from 10p?

[image: image16.wmf]
- = signs and missing numbers

7 - 3 = (                   ( = 7 - 3

7 - ( = 4                   4 = ( - 3

( - 3 = 4                   4 = 7 - (
( - ( = 4                   4 = ( - (
Number lines (numbered)

   11 – 7

(Counting back)
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The difference between 7 and 11

(Counting up)
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Recording by - drawing jumps on prepared lines

                         - constructing own lines

(Teachers model jottings appropriate for larger numbers)
	- = signs and missing numbers

Continue using a range of equations as in Year 1 but with appropriate numbers.

Extend to 14 + 5 = 20 - (
Find a small difference by counting up

42 – 39 = 3
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Subtract 9 or 11. Begin to add/subtract 19 or 21

35 – 9 = 26

[image: image20.wmf] 

-

10

 

+1

 

25

 

3

5

 

26

 


Use known number facts and place value to subtract (partition second number only)

37 – 12 = 37 – 10 – 2

             = 27 – 2

             = 25
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	- = signs and missing numbers

Continue using a range of equations as in Year and 2 but with appropriate numbers.

Find a small difference by counting up

Continue as in Year 2 but with appropriate numbers e.g. 102 – 97 = 5

Subtract mentally a ‘near multiple of 10’ to or from a two-digit number

Continue as in Year 2 but with appropriate numbers e.g.  78 – 49 is the same as 78 – 50 + 1

Use known number facts and place value to subtract 

Continue as in Year 2 but with appropriate numbers e.g.

97 – 15 = 72

[image: image22.emf]    
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Counting back may be introduced 

Pencil and paper procedures

Complementary addition

84 – 56 = 28
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60

 

80

 

84

 

+ 20

 

+ 4

 

56

 

+ 4

 



	ICT RESOURCES

· Counting on and back

· Twenty cards

· Decimal number line

· Difference

· Beadsticks

· Function block

· Number facts

· Numberline

· Number spinner

· Place value

· Thermometer

· Measuring cylinder




	Year 4
	Year 5
	Year 6
	Year 7

	Renewed framework objectives:

· Subtract mentally pairs of two-digit whole numbers (e.g. 47 [image: image24.png]


58, 91 - 35) 

· Refine and use efficient written methods to subtract two-digit and three-digit whole numbers and [image: image25.png]


.p 

· Use a calculator to carry out one-step and two-step calculations involving all four operations; recognise negative numbers in the display, correct mistaken entries and interpret the display correctly in the context of money 
· Use knowledge of rounding, number operations and inverses to estimate and check calculations


	Renewed framework objectives:

· Extend mental-methods for whole-number calculations, for example to  to subtract one near-multiple of 1000 from another (e.g. 6070 - 4097) 

· Use efficient written methods to  subtract whole numbers and decimals with up to two places 

· Use a calculator to solve problems, including those involving decimals; interpret the display correctly in the context of measurement

· Use knowledge of rounding, number operations and inverses to estimate and check calculations


	Renewed framework objectives:

· Calculate mentally with integers and decimals: U.t [image: image26.png]


U.t, 
· Use efficient written methods to subtract integers and decimals

· Use a calculator to solve problems involving multi-step calculations

· Use knowledge of rounding, number operations and inverses to estimate and check calculations


	Renewed framework objectives:

· Consolidate rapid recall of number facts, including positive number complements to 100

· Consolidate and extend mental methods of calculation to include decimals, fractions and percentages, accompanied where appropriate by suitable jottings

· Make and justify approximations of calculations

· Understand subtraction as it applies to whole numbers and decimals; know how to use the laws of arithmetic and inverse operations

· Know and use the order of operations including brackets

· Use standard column procedures to subtract  integers and decimals of any size, including a mixture of large and small numbers with differing numbers of decimal places

· Use bracket keys and the memory of a calculator to carry out calculations with more than one step; use the sign change key  

· Use knowledge of rounding, number operations and inverses to estimate and check calculations

· Break a complex calculation into simpler steps, choosing and using appropriate and efficient operations, methods and resources, including ICT.


	- = signs and missing numbers

Continue using a range of equations as in Year 1 and 2 but with appropriate numbers.

Find a small difference by counting up

e.g. 5003 – 4996 = 7

This can be modelled on an empty number line (see complementary addition below).

Subtract the nearest multiple of 10, then adjust.

Continue as in Year 2 and 3 but with appropriate numbers.

Use known number facts and place value to subtract

92 – 15 = 67

[image: image27.emf] 
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Pencil and paper procedures

Complementary addition

754 – 86 = 668

[image: image28.wmf] 
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(Decomposition for G&T children only when secure. During the summer term)
	- = signs and missing numbers

Continue using a range of equations as in Year 1 and 2 but with appropriate numbers.

Find a difference by counting up

e.g. 8006 – 2993 = 5013

This can be modelled on an empty number line (see complementary addition below).

Subtract the nearest multiple of 10 or 100, then adjust.

Continue as in Year 2, 3 and 4 but with appropriate numbers.

Use known number facts and place value to subtract

6.1 – 0.4 = 5.7

[image: image29.emf]    
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Pencil and paper procedures

Complementary addition

754 – 286 = 468
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OR                754 - 286 = 468                                                                                            

754

-

286

14

(300)

400

(700)

54

(754)

468


	- = signs and missing numbers

Continue using a range of equations as in Year 1 and 2 but with appropriate numbers.

Find a difference by counting up

e.g. 0.5 – 0.31 = 0.19

This can be modelled on an empty number line (see complementary addition below).

[image: image31.emf] 
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Subtract the nearest multiple of 10, 100 or 1000,

then adjust
Continue as in Year 2, 3, 4 and 5 but with appropriate numbers.

Use known number facts and place value to subtract

Continue as year 5
Pencil and paper procedures

Complementary addition

6467 – 2684 = 3783
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2684

 

3000

 

2700

 

6467

 

+16

 

+300

 

+3467

 


OR               6467 – 2684 = 3783                                                 

6467

-

2684

16

(2700)

300

(3000)

3000

(6000)

467

(6467)

3783

 (Decomposition for G&T children only when secure.)
	


	Foundation
	Year 1
	Year 2
	Year 3

	Renewed framework objectives:

	Renewed framework objectives:
· Solve practical problems that involve combining groups of 2, 5 or 10

· Begin to recall to 2, 5 and 10 times table


	Renewed framework objectives:

· Represent repeated addition and arrays as multiplication,; use practical and informal written methods and related vocabulary to support multiplication 
· Use the symbols,  [image: image33.png]


, and [image: image34.png]


 to record and interpret number sentences involving multiplication; calculate the value of an unknown in a number sentence (e.g. [image: image35.png]


x2 [image: image36.png]


6) 

· Be secure in recalling 2, 5 and 10 times table


	Renewed framework objectives:

· Multiply one-digit and two-digit numbers by 10 or 100, and describe the effect 

· Use practical and informal written methods to multiply two-digit numbers (e.g. 13 [image: image37.png]


3, 50 [image: image38.png]


4)

· Understand that division is the inverse of multiplication and vice versa; use this to derive and record related multiplication and division number sentences 

· Use knowledge of rounding, number operations and inverses to estimate and check calculations

· Know and use 2, 3, 4, 5, 6 and 10 times tables and be able to derived the associated division facts



	
	Pictures and symbols

There are 3 sweets in one bag.

 How many sweets are there in 5 bags?

[image: image39.wmf]
(Recording on a number line modelled by the teacher when solving problems)

Use of bead strings to model groups of.



	X = signs and missing numbers
7 x 2 = (                       ( = 2 x 7

7 x ( = 14                   14 = ( x 7

( x 2 = 14                   14 = 2 x (
( x ( = 14                   14 = ( x (
Arrays and repeated addition

· (    (    (    4 x 2 or 4 + 4

· (    (    (
       2 x 4 

or repeated addition 

2 + 2 + 2 + 2

[image: image40.wmf] 

0     1     2      3      4    

  5      6      7      8

 


Doubling multiples of 5 up to 50

 15 x 2 = 30

Partition

15  x  2

 20    +   10  =  30

OR
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	x = signs and missing numbers

Continue using a range of equations as in Year 2 but with appropriate numbers.

Number lines 

6 x 3
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Arrays and repeated addition

Continue to understand multiplication as repeated addition and continue to use arrays (as in Year 2).

Doubling multiples of 5 up to 50
35 x 2 = 70

Partition
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Use known facts and place value to carry out simple multiplications

Use the same method as above  (partitioning), e.g. 32 x 3 = 96 

                [image: image44.wmf]x
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	ICT RESOURCES

· Grouping

· Moving digits

· Multiarray

· Multifacts

· Multigrid

· Multitables

· Number spinner

· Number dials

· Remainders

· Measuring cylinder




	Year 4
	Year 5
	Year 6
	Year 7

	Renewed framework objectives: 

· Multiply numbers to 1000 by 10 and then 100 (whole-number answers), understanding the effect; relate to scaling up or down 

· Develop and use written methods to record, support and explain multiplication of two-digit numbers by a one-digit number (e.g. 15 [image: image45.png]


9) 

· Use a calculator to carry out one-step and two-step calculations involving all four operations; recognise negative numbers in the display, correct mistaken entries and interpret the display correctly in the context of money 

· Use knowledge of rounding, number operations and inverses to estimate and check calculations

· Recall multiplications to 10 x 10 and associated division facts


	Renewed framework objectives:

· Extend mental-methods for whole-number calculations, for example to multiply a two-digit by a one-digit number (e.g. 12 [image: image46.png]


9), to multiply by 25 (e.g. 16 [image: image47.png]


25), 
· Use understanding of place value to multiply and divide whole numbers and decimals by 10, 100 or 1000 

· Refine and use efficient written methods to multiply HTU [image: image48.png]


U, TU [image: image49.png]


TU, U.t [image: image50.png]


U 

· Use a calculator to solve problems, including those involving decimals or fractions (e.g. find [image: image51.png]


of 150 g); interpret the display correctly in the context of measurement

· Use knowledge of rounding, number operations and inverses to estimate and check calculations

· Multiply and divide by 10, 100 and 1000


	Renewed framework objectives:

· Calculate mentally with integers and decimals:  TU [image: image52.png]


U, U.t [image: image53.png]


U,  

· Use efficient written methods to multiply integers and decimals by a one-digit integer, and to multiply two-digit and three-digit integers by a two-digit integer 

· Relate fractions to multiplication and division (e.g. 6 [image: image54.png]


2 [image: image55.png]




 INCLUDEPICTURE "http://www.standards.dfes.gov.uk/primaryframeworks/images/gif/frac_1_2.gif" \* MERGEFORMATINET [image: image56.png]


of 6 [image: image57.png]


6 [image: image58.png]




 INCLUDEPICTURE "http://www.standards.dfes.gov.uk/primaryframeworks/images/gif/frac_1_2.gif" \* MERGEFORMATINET [image: image59.png]


); express a quotient as a fraction or decimal (e.g. 67 [image: image60.png]


5 [image: image61.png]


13.4 or 13[image: image62.png]


 ); find fractions and percentages of whole-number quantities (e.g. [image: image63.png]


of 96, 65[image: image64.png]


 of [image: image65.png]


260) 

· Use a calculator to solve problems involving multi-step calculations

· Use knowledge of rounding, number operations and inverses to estimate and check calculations

· Multiply and divide 2 digit numbers and whole numbers and decimals by 10, 100 and 1000


	Renewed framework objectives:

· Understand how the commutative, associative and distributive laws, and the relationships between operations, including inverse operations, can be used to calculate more efficiently; use the order of operations, including brackets 

· Consolidate the rapid recall of multiplication tables to 10 x 10 and quickly derive associated division facts

· Understand multiplication as it applies to whole numbers and decimals; know how to use the laws of arithmetic and inverse operations

· Consolidate and extend mental methods of calculation to include decimals, fractions and percentages 

· Use standard column procedures to multiply two-digit and three-digit integers by a one-digit or two-digit integer; extend to multiplying  decimals with one or two places by a single-digit whole number   

· Use standard column procedures for multiplication of integers and decimals, including decimals such as 0.6 or 0.06; understand where to position the decimal point by considering equivalent calculations

· Use bracket keys and the memory of a calculator to carry out calculations with more than one step; use the square root key; use the sign change key

· Use knowledge of rounding, number operations and inverses to estimate and check calculations

· Break a complex calculation into simpler steps, choosing and using appropriate and efficient operations, methods and resources, including ICT.


	x = signs and missing numbers

Continue using a range of equations as in Year 2 but with appropriate numbers

Partition

23 x 4 = 92

23 x 4 = (20 x 4) + (3 x 4) 

          =  (  80   ) + (  12  )

          =              92

OR

Use the grid method of multiplication (as below)

Pencil and paper procedures

Grid method

23 x 7 is approximately 20 x 10 = 200
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	x = signs and missing numbers
Continue using a range of equations as in Year 2 but with appropriate numbers

Partition
47 x 6 = 92

47 x 6 = (40 x 6) + (7 x 6)

           = ( 240  )  + ( 42  )

           =             282

OR

Use the grid method of multiplication (as below)

Pencil and paper procedures

Grid method

72 x 38 is approximately 70 x 40 = 2800
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Extend to simple decimals with one decimal place.

12.5

x   2

1.0    (2.0 x 0.5 )

4.0    (2.0 x 2.0 )

20.0    (2.0 x 10.0 )

25.0

Moving to formal methods of multiplication for decimals. Carrying numbers underneath.
	x = signs and missing numbers

Continue using a range of equations as in Year 2 but with appropriate numbers

Partition

87 x 6 = 522

87 x 6 = (80 x 6) + (7 x 6) 

           = (  480 )  +  ( 42 ) 

           =            522

OR

 87

 X6

 42     ( 6 x 7)

480    ( 6 x 80)

522    (units, then tens, hundreds etc)

OR

Use the grid method of multiplication (as below)

Pencil and paper procedures

Grid method

372 x 24 is approximately 400 x 20 = 8000
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Extend to decimals with up to two decimal places.

12.5

x2.5

1.25 (2.5 x 0.5 )

5.0 (2.5 x 2.0 )

25.0    (2.5 x 10.0 )

31.25

Moving to formal methods of multiplication for decimals. Carrying numbers underneath.
	


	Foundation
	Year 1
	Year 2
	Year 3

	Renewed framework objectives:

	Renewed framework objectives:
· Solve practical problems that involve combining groups of 2, 5 or 10, or sharing into equal groups


	Renewed framework objectives:

· Represent  repeated subtraction (grouping) as division; use practical and informal written methods and related vocabulary to support multiplication and division, including calculations with remainders 

· Use the symbols, [image: image70.png]


and [image: image71.png]


to record and interpret number sentences involving division;  calculate the value of an unknown in a number sentence (e.g. [image: image72.png]




 INCLUDEPICTURE "http://www.standards.dfes.gov.uk/primaryframeworks/images/gif/symb_b_div_sm.gif" \* MERGEFORMATINET [image: image73.png]


2 [image: image74.png]


6) 


	Renewed framework objectives:

· Use practical and informal written methods to multiply and divide two-digit numbers (e.g. 13 [image: image75.png]


3, 50 [image: image76.png]


4); round remainders up or down, depending on the context 

· Understand that division is the inverse of multiplication and vice versa; use this to derive and record related multiplication and division number sentences 

· Find unit fractions of numbers and quantities (e.g. [image: image77.png]


, [image: image78.png]


, [image: image79.png]


and [image: image80.png]


of 12 litres) 

· Use knowledge of rounding, number operations and inverses to estimate and check calculations



	
	Pictures / marks

12 children get into teams of 4 to play a game.  How many teams are there?

[image: image81.wmf]
	÷ = signs and missing numbers

6 ÷ 2 = (                   ( = 6 ÷ 2

6 ÷ ( = 3                   3 = 6  ÷ (
( ÷ 2 = 3                   3 = ( ÷ 2

( ÷ ( = 3                  3 = ( ÷ (
Understand division as sharing and grouping

Sharing – 6 sweets are shared between 2 people.  How many do they have each?
     (   (
             (  (  (         (  (  (
6 ( 2 can be modelled as:

Grouping – There are 6 sweets.  How many people can have 2 each?  (How many 2’s make 6?)

[image: image82.emf]   

 

    0          2             4                6  



	÷ = signs and missing numbers

Continue using a range of equations as in Year 2 but with appropriate numbers.

Understand division as sharing and grouping

18 ÷ 3 can be modelled as:

Sharing – 18 shared between 3 (see Year 2 diagram)

OR
0     3      6       9    12    15     18


Or

Grouping - How many 3’s make 18?

[image: image83.emf]   

 

    0      3     6     9   12   15   18  


Remainders

16 ÷ 3 = 5 r1

Sharing - 16 shared between 3, how many left over?

Grouping – How many 3’s make 16, how many left over?

e.g.

[image: image84.emf]   

 

  0    3    6    9         12        15   16  



	ICT RESOURCES

· Division grid

· Fractions

· Moving digits

· Number dials

· Number spinner

· Remainders




	Year 4
	Year 5
	Year 6
	Year 7

	Renewed framework objectives: 

· Divide numbers to 1000 by 10 and then 100 (whole-number answers), understanding the effect; relate to scaling up or down 

· Develop and use written methods to record, support and explain division of two-digit numbers by a one-digit number, including division with remainders (e.g. 15 [image: image85.png]


9, 98 [image: image86.png]


6) 

· Find fractions of numbers, quantities or shapes (e.g. [image: image87.png]


of 30 plums, [image: image88.png]


of a 6 by 4 rectangle) 

· Use a calculator to carry out one-step and two-step calculations involving all four operations; recognise negative numbers in the display, correct mistaken entries and interpret the display correctly in the context of money 

· Use knowledge of rounding, number operations and inverses to estimate and check calculations


	Renewed framework objectives:

· Use understanding of place value to divide whole numbers and decimals by 10, 100 or 1000 

· Refine and use efficient written methods to divide HTU [image: image89.png]


U, TU [image: image90.png]


TU, U.t [image: image91.png]


U and HTU [image: image92.png]


U 

· Find fractions using division (e.g. [image: image93.png]Y00



of 5 kg), and percentages of numbers and quantities (e.g. 10[image: image94.png]


, 5[image: image95.png]


 and 15[image: image96.png]


 of [image: image97.png]


80) 

· Use a calculator to solve problems, including those involving decimals or fractions (e.g. find [image: image98.png]


of 150 g); interpret the display correctly in the context of measurement

· Use knowledge of rounding, number operations and inverses to estimate and check calculations


	Renewed framework objectives:

· Calculate mentally with integers and decimals: TU [image: image99.png]


U,  U.t [image: image100.png]


U 

· Use efficient written methods to  multiply and divide integers and decimals by a one-digit integer, and to multiply two-digit and three-digit integers by a two-digit integer 

· Relate fractions to multiplication and division (e.g. 6 [image: image101.png]


2 [image: image102.png]




 INCLUDEPICTURE "http://www.standards.dfes.gov.uk/primaryframeworks/images/gif/frac_1_2.gif" \* MERGEFORMATINET [image: image103.png]


of 6 [image: image104.png]


6 [image: image105.png]




 INCLUDEPICTURE "http://www.standards.dfes.gov.uk/primaryframeworks/images/gif/frac_1_2.gif" \* MERGEFORMATINET [image: image106.png]


); express a quotient as a fraction or decimal (e.g. 67 [image: image107.png]


5 [image: image108.png]


13.4 or 13[image: image109.png]


 ); find fractions and percentages of whole-number quantities (e.g. [image: image110.png]


of 96, 65[image: image111.png]


 of [image: image112.png]


260) 

· Use a calculator to solve problems involving multi-step calculations

· Use knowledge of rounding, number operations and inverses to estimate and check calculations


	Renewed framework objectives:

· Understand how the commutative, associative and distributive laws, and the relationships between operations, including inverse operations, can be used to calculate more efficiently; use the order of operations, including brackets 

· Use standard column procedures to extend division to dividing three-digit integers by a two-digit integer  and decimals with one or two places by single-digit whole numbers

· Consolidate and extend mental methods of calculation to include decimals, fractions and percentages, accompanied where appropriate by suitable jottings

· Make and justify estimates and approximations of calculations

· Understand division as it applies to whole numbers and decimals; know how to use the laws of arithmetic and inverse operations

· Use standard column procedures for division of integers and decimals, including decimals such as 0.6 or 0.06; understand where to position the decimal point by considering equivalent calculations

· Divide by decimals by transforming to division by an integer

· Use bracket keys and the memory of a calculator to carry out calculations with more than one step; use the square root key; use the sign change key
· Use knowledge of rounding, number operations and inverses to estimate and check calculations

· Break a complex calculation into simpler steps, choosing and using appropriate and efficient operations, methods and resources, including ICT.


	÷ = signs and missing numbers

Continue using a range of equations as in Year 2 but with appropriate numbers.

Sharing and grouping

30 ÷ 6 can be modelled as:

grouping – groups of 6 taken away and the number of groups counted e.g.

[image: image113.emf] 

+ 6      

   

+ 6       + 6       + 6      

   

+ 6      

   

6   0   1 2   18   24   30  


sharing – sharing among 6, the number given to each person

Remainders

41 ÷ 4 = 10 r1

[image: image114.emf]    

+1      

   

+40      

   

10  groups  

OR

0             1


        41

[image: image115.wmf] 

-

1

 

 

-

40

 

 

10 x 4

 


OR     41 = (10 x 4) + 1

Pencil and paper procedures

72 ÷ 5 lies between 50 ( 5 = 10 and 100 ( 5 = 20

         72

· 50     (10 groups) or (10 x 5)
22

· 20       (4 groups) or (4 x 5)
  2                           

 Answer :  14 remainder 2
72/4

10  X  5    =    50

  2  X  5    =   10

  2  X  5   =    10

14 X  5  =      70

                              +                 2 remainder


	÷ = signs and missing numbers

Continue using a range of equations as in Year 2 but with appropriate numbers.

Sharing and grouping

Continue to understand division as both sharing and grouping (repeated subtraction).

Remainders

Quotients expressed as fractions or decimal fractions

61 ÷ 4 = 15 ¼ or 15.25

[image: image116.emf]    

+1      

   

+40      

   

10  groups  

5  groups  

+20      

   


OR 

[image: image117.emf] 

10    groups   groups  

5   

0     1     21     61    

- 40    

- 2 0     - 1    


Pencil and paper procedures

256 ÷ 7 lies between 210 ( 7 = 30 and 280 ( 7 = 40

        256

·   70     (10 groups)   or (10 x 7)
186

· 140     (20 groups)   or (20 x 7)
  46

 -        42       (6 groups)   or  (6 x 7)

            4       (36 groups) or (36)  

Answer:  36 remainder 4


	÷ = signs and missing numbers

Continue using a range of equations as in Year 2 but with appropriate numbers.

Sharing and grouping

Continue to understand division as both sharing and grouping (repeated subtraction).

Remainders

Quotients expressed as fractions or decimal fractions

676 ÷ 8 = 84.5

[image: image118.emf]    

+4      

   

+640  

 

   

80  groups  

4  groups  

+32      

   

OR

[image: image119.emf] 

groups   80    

   

groups  

4   

- 640  

- 32  

- 4  

6 76                36   4   0  


Pencil and paper procedures

977 ÷ 36 is approximately 1000 ( 40 = 25

977

-

360

(10 groups)

617

-

360

(10 groups)

257

-

180

(5 groups)

77

-

72

(2 groups)

5

(27 groups)

977

-

720

(20 groups)

257

-

180

(5 groups)

77

72

(2 groups)

5

(27 groups)

r: 27 remainder 5

977

-

360

(10 groups)

617

-

360

(10 groups)

257

-

180

(5 groups)

77

-

72

(2 groups)

5

(27 groups)

977

-

360

(10 groups)

617

-

360

(10 groups)

257

-

180

(5 groups)

77

-

72

(2 groups)

5

(27 groups)

977

-

360

(10 groups)

617

-

360

(10 groups)

257

-

180

(5 groups)

77

-

72

(2 groups)

5

(27 groups)


	


Reception

Adding and subtracting

add, more, and 
make, sum, total 
altogether 
score 
double 
one more, two more, ten more... 
how many more to make... ? 
how many more is... than...? 
take (away), leave 
how many are left/left over? 
how many have gone? 
one less, two less... ten less... 
how many fewer is... than...? 
difference between 
is the same as 

Solving problems

Reasoning about numbers or shapes 
pattern 
puzzle 
answer 
right, wrong 
what could we try next? 
how did you work it out? 
count, sort 
group, set 
match 
same, different 
list 

Problems involving 'real life' or money 
compare 
double 
half, halve 
pair 
count out, share out 
left, left over 
money 
coin 
penny, pence, pound 
price 
cost 
buy 
sell 
spend, spent 
pay 
change 
dear, costs more 
cheap, costs less, cheaper 
costs the same as 
how much...? how many...? 
total

Year 1

Words new to Year 1 are in red

Calculations                            

Addition and subtraction                                     
+, add, more, plus 
make, sum, total 
altogether 
score 
double, near double 
one more, two more... ten more 
how many more to make...? 
how many more is... than...? 
 

how much more is...? 
-, subtract, take (away), minus leave 
how many are left/left over? 
how many are gone? 
one less, two less, ten less... 
how many fewer is... than...? 
how much less is...? 
difference between 
half, halve 
=, equals, sign, is the same as 

Solving problems

Making decisions and reasoning 
pattern 
puzzle 
answer 
right, wrong 
what could we try next? 
how did you work it out? 
count out, share out, left, left over 
number sentence 
sign, operation 

Year 2

Words new to Year 2 are in red
Calculations

Addition and subtraction 
+, add, addition, more, plus 
make, sum, total 
altogether 
score 
double, near double 
one more, two more... ten more... one hundred more 
how many more to make...? 
how many more is... than...? 
how much more is...? 
-, subtract, take away, minus 
leave, how many are left/left over? 
one less, two less... ten less... one hundred less 
how many less is... than...? 
how much fewer is...? 
difference between 
half, halve 
=, equals, sign, is the same as 
tens boundary 

Multiplication and division
lots of, groups of 
x, times, multiply, multiplied by 
multiple of 
once, twice, three times, 
four times, five times... ten times... 
times as (big, long, wide and so on) 
repeated addition 
array 
row, column 
double, halve 
share, share equally 
one each, two each, three each... 
group in pairs, threes... tens 
equal groups of 
÷, divide, divided by, divided into, left, left over 

Solving problems

Making decisions and reasoning 
pattern, puzzle 
calculate, calculation 
mental calculation 
jotting 
answer 
right, correct, wrong 
what could we try next? 
how did you work it out? 
number sentence 
sign, operation, symbol 

Year 3

Words new to Year 3 are in red
Calculations

Addition and subtraction 
+, add, addition, more, plus 
make, sum, total 
altogether 
score 
double, near double 
one more, two more... ten more... one hundred 
more 
how many more to make ...? 
how many more is... than ...? 
how much more is...? 
-, subtract, take (away), minus 
leave, how many are left/left over? 
one less, two less... ten less... one hundred less 
how many fewer is... than ...? 
how much less is...? 
difference between 
half, halve 
=, equals, sign, is the same as 
tens boundary, hundreds bridging 

Multiplication and division 
lots of, groups of 
x, times, multiplication, multiply, multiplied by 
multiple of, product
once, twice, three times, 
four times, five times... ten times... 
times as (big, long, wide and so on) 
repeated addition 
array 
row, column 
double, halve 
share, share equally 
one each, two each, three each... 
group in pairs, threes... tens 
equal groups of 
÷, divide, division, divided by, divided into 
left, left over, remainder 


Solving problems

Making decisions and reasoning 
pattern, puzzle 
calculate, calculation 
mental calculation 
 

method 
jotting 
answer 
right, correct, wrong 
what could we try next? 
how did you work it out? 
number sentence 
sign, operation, symbol, equation
Year 4

Words new to Year 4 are in red
Addition and subtraction 
add, addition, more, plus, increase 
sum, total, altogether 
score 
double, near double 
how many more to make...? 
subtract, subtraction, take away, minus, decrease 
leave, how many are left/left over? 
difference between 
half, halve 
how many more/fewer is... than...? 
how much more/less is...? 
is the same as, equals, sign 
tens boundary, hundreds boundary 
inverse 

Multiplication and division 
lots of, groups of 
times, multiplication, multiply, multiplied by 
multiple of, product 
once, twice, three times 
four times, five times... ten times 
times as (big, long, wide, and so on) 
repeated addition 
array 
row, column 
double, halve 
share, share equally 
one each, two each, three each... 
group in pairs, threes... tens 
equal groups of 
divide, division, divided by, divided into, divisible by 
remainder 
factor, quotient 
inverse 


Solving problems

Making decisions and reasoning 
pattern, puzzle 
calculate, calculation 
mental calculation 
method 
jotting 
answer 
right, correct, wrong 
what could we try next? 
how did you work it out? 
number sentence 
sign, operation, symbol, equation 

Year 5

Words new to Year 5 are in red
Calculations

Addition and subtraction 
add, addition, more, plus, increase 
sum, total, altogether 
score 
double, near double 
how many more to make...? 
subtract, subtraction, take (away), minus, decrease 
leave, how many are left/left over? 
difference between 
half, halve 
how many more/ fewer is... than...? 
how much more/less is...? 
equals, sign, is the same as 
tens boundary, hundreds boundary 
units boundary, tenths boundary 
inverse 

Multiplication and division 
lots of, groups of 
times, multiply, multiplication, multiplied by 
multiple of, product 
once, twice, three times 
four times, five times... ten times 
times as (big, long, wide, and so on) 
repeated addition 
array 
row, column 
double, halve 
share, share equally 
one each, two each, three each... 
group in pairs, threes... tens 
equal groups of 
divide, divided by, divided into, divisible by 
remainder 
factor, quotient, divisible by 
inverse 

Solving problems

Making decisions and reasoning 
pattern, puzzle 
calculate, calculation 
mental calculation 
method, strategy 
jotting 
answer 
right, correct, wrong 
what could we try next? 
how did you work it out? 
number sentence 
sign, operation, symbol, equation 

Year 6

Words new to Year 6 are in red
Calculations

Addition and subtraction 
add, addition, more, plus, increase 
sum, total, altogether 
score 
double, near double 
how many more to make...? 
subtract, subtraction, take (away), minus,  

decrease 
leave, how many are left/left over? 
difference between 
half, halve 
how many more/fewer is... than...? 
how much more/less is...? 
is the same as, equals, sign 
tens boundary, hundreds boundary 
units boundary, tenths boundary 
inverse 

Multiplication and division 
lots of, groups of 
times, multiplication, multiply, multiplied by 
multiple of, product 
once, twice, three times 
four times, five times... ten times 
times as (big, long, wide, and so on) 
repeated addition 
array, row, column 
double, halve 
share, share equally 
one each, two each, three each... 
group in pairs, threes... tens 
equal groups of 
divide, division, divided by, divided into 
remainder 
factor, quotient, divisible by 
inverse 

Solving problems

Making decisions and reasoning 
pattern, puzzle 
calculate, calculation 
mental calculation 
method, strategy 
jotting 
answer 
right, correct, wrong 
what could we try next? 
how did you work it out? 
number sentence 
sign, operation, symbol, equation 

Concept of repeated addition.





Counting and jumping along the number line.
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