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Offley Primary Academy
Calculation policy 2016
(updated September 2017)

FOREWORD: All concepts in calculation shall be taught stating with real life situations – moving towards representation (either physical or visual) – then to abstract (written algorithm). Part-part-whole and bar models shall be used across the school to aid understanding of the structures of mathematics whenever possible.
	Addition Guidelines

	
	Calculation Strategy
	Questioning (adapt to use real life contexts where possible)
	Vocabulary

	FS
	Children will develop a knowledge of ‘one more than’, ‘one less than’ and ‘how many altogether’ when combining groups of objects. 
Children will use a number line to count on.

Begin to write simple number sentences ( ONES + ONES = ONES e.g 3 + 2 = 5)and solve simple problems. 
Addition through songs and adding objects through the use of stories.
Counting on on a number line with objects and apparatus.

Introduction of part-part-whole model to represent the structure of addition and subtraction – using real-life manipulatives.


Drawing attention to structure:



	What is one more, one less than 6, 4, 8 etc?
There are 5 toys in a box. If I put one more in (take one out) how may are in the box now? 
I am one less than 6, what am I?
How many toes on 2 feet?
How many pairs of shoes for a horse? How many shoes altogether? And for two horses?
Are 10 chocolate bars always more than 8 chocolate bars? (use of different size chocolate bars for deeper thinking: e.g. 10 mini Mars Bars and 8 king size Mars Bars)
How many different ways can you put 5 coins into 2 money bags, 3 money bags etc?
Who has more?
Who has less?
How many sandwiches do you think will be needed to feed the group? Our class? Encourage discussions that some children might eat more sandwiches than others etc.
How many cakes will big bear eat? How many will little bear eat? Why?
Why do you think Daddy Bear had the biggest bowl of porridge? Can you represent the space in Daddy Bear’s tummy, Mummy Bear’s and Baby bear’s tummy? If there is a grandpa bear how big do you think his tummy would be? Why?
	add, more, make, sum, total, altogether, more, sum, one more, ten more.

	
	
	
	Fluency

	
	
	
	Rapidly recall one more and one less than a given number up to 20

	Year 1
	Use of part-part-whole model to represent addition/subtraction structure

                    [image: http://langfordmath.com/ECEMath/BasicFacts/PartWholeEx1.jpg]


Children need to understand the concept of equality before using the ‘=’ sign. Calculations should be written either side of the equality sign so that the sign is not just interpreted as ‘the answer’.
2 = 1+ 1
2 + 3 = 4 + 1
3 = 3
2 + 2 + 2 = 4 + 2
Missing numbers need to be placed in all possible places.
3 + 4 =                     = 3 + 4
3 +  +  = 7             7 + 1 =  + 4
7 =  + 4                   5 +   =  + 3
 +  = 7                  7 =  + 

Children understand the commutative law of addition – e.g. 3+10 is the same as 10+3.
Tens frames are used to help children learn number bonds and begin to regroup numbers to make 10 + 
e.g. 7+4 = 10 +1  (by partitioning 4 into 3 and 1 in order to make 7 up to ten)
+
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Children use a numbered line to count on in ones. Children use number lines and practical resources to support calculation and teachers demonstrate the use of the number line.
7+ 4

 19
29        30         31       32         33        34
+10
    +1        +1        +1        +1         +1     

19 + 15





	What is one more, 2 more than 8?
What is one less, 2 less than 8?
add one more
Find pairs / groups of cards that total 10.
I have some cards. One card has 3 on. All of my cards make 10, what might be in my other cards?
If 7 + 3 = 10 what else do you know? E.g. 7 + (1 +2)=10 or (4+3)+3=10. The children would not need to use brackets. 
 = 3+9 (linked to part, part, whole model)
I now have 4 pennies in my purse. Earlier, I had added 3 pennies.  How many pennies were in the purse before? 
Which is more 2 weeks and a day or 13 days?
What is 4 + 2 + 1?
What is 10 more than 16? How do you know?
I know that 5+10 is 15. How can you use that to find out what 5+9 is?
Jack wants to make an odd number adding only odd numbers. Is it possible?
Working systemtically:

 
Drawing attention to structure:

	+, add, more, plus
make, sum, total
altogether,  double, near double, one more, two more… ten more, greater, more, units, ones, tens, count, count (up) to count on (from, to) how many…?

	Year 2
	+ = signs and missing numbers
Continue using a range of equations as in Year 1 but with appropriate, larger numbers. 
Continue to use part-part-whole model. Introduce use of bar model.

 

Extend to 
14 + 5 = 10 + 
and 
32 +   +  = 100   35 = 1 +  + 5

The order in which children learn addition is:
a two-digit number and ones
a two-digit number and tens
two two-digit numbers
adding three one-digit numbers
Children can use a numbered line to count on in tens and ones (using physical apparatus such as Base Ten (Deanes), Numicon, Cuisenaire equipment to aid understanding)




47 + 36

47                            57                         67                             77         78         79         80        81        82        83
  +10                              +10                            +10
    +1        +1        +1        +1         +1         +1






Develop this to counting in multiples of 10 and 1
47 + 36
47                            57                         67                             77                                    80                                 83
                                       +30                       
                 +3                                +3    





Addition using regrouping of numbers – crossing the tens boundary
Use of part-part-whole, bar model tens frames, Numicon to aid regrouping. 

e.g. 26 + 9 = 25 + 10   (by moving one from the 26 to give to the 9 to make ten)
     38 + 7 = 35 +10 (by moving 3 from the 38 to make the 7 into ten)
     38 + 7 = 40 + 5 (by moving 2 from the 7 to give to 38 to make 40 – understanding that this way and the way above both work – commutative law)

Add numbers where they cross the tens boundary using ‘regrouping’ prior to carrying out sum
e.g.
19 + 26  becomes 20 + 25, demonstrated using practical resources:
         
         
             

         
        




 







 













Partition into tens and ones – no crossing of tens boundary
e.g. 45 + 24 = (40+20) + (5+4) This may be written horizontally to begin to teach understanding of place value – with no crossing tens boundary
  45	40 + 5
+24	20 + 4
 69       	60 + 9 = 69

	   =    60   +  9 = 69






                         
	● I thought of a number and subtracted 9.The answer was 6.What was my number? How do you know?
● Find pairs of cards that total 18.
● Show me on the number line how many steps you must take to get from 13 to 20, or 17 back to 13 etc.
● Make as many number sentences as you can using 6, 5 and 11.
What is 43 + 9, 42 − 9, 50 −11, 25 + 19?
Jack says 35 + 6 is the same as 30 + 11? Is he correct? Why?
Jani said that he made 17 use 3 different odd numbers. Which numbers could he have used?
Kerry says she made 25 using 2 odd numbers. Explain why she cannot be correct?
I know that 35 + 8 = 43, what other information can I show using this number fact? E.g. 35 + 5 + 3 = 43, 33 + 2 + 8 = 43, 10 + 10 + 10 + 5 + 8 = 43, 37 + 8 = 43 + 2 = 45, 33 + 8 = 43 – 2 etc
Kiara says that if she knows that 45 + 12 = 57, then she also knows that

	+, add, more, addition plus
make, sum, total
altogether,  double, near double, one more…, two more… ten more…, 100 more…greater, more, units, ones, tens, count, count (up) to count on (from, to) how many…?

	Year 3
	+ = signs and missing numbers
Continue using a range of equations as in Year 1 and 2 but with appropriate, larger numbers.
Us of bar model to understand structure of addition


                     78		        45
	

                  
                   	     123
Mental Methods
Regroup to nearest multiple of 10 before adding (when ones cross tens boundary) Ensure use of equipment e.g. Cuisenaire, Numicon, Base Ten to aid
e.g. 47+ 58 = 45 + 60 (by moving 2 from the 47 and giving it the 58, it makes this a much easier sum)
         
         (2)
Or 77 + 46 =  80 + 43 (by moving 3 from the 46 and giving it to the 77)

Children need to be secure adding multiples of 10 to any two-digit number including those that are not multiples of 10. 
48 + 36 = 84

Missing numbers & balancing equations

 + 78 = 27 + 80
 - 56 = 87
 +  +  = 126

Pencil and paper procedures (These should only be used where mental methods are inappropriate, they should not be used for 2 digit add 2 digit numbers)
Partition the number into tens and units and begin to calculate using vertical column method.
183 + 242 = 425 

Stage 1
100 + 80 + 3
200 + 40 + 2
300+120 + 5 = 425
Expanded (stage 1) and Ladder method (stage 2) are brief stepping stones on the journey to understanding standard written method. Children should only use these to gain understanding -  it should not become a method they rely on.

Stage 2                                                                                
  367                         
+185                            
    12                         
  140
  400
  552

Stage 3
   367
+  185
   552
   1  1

Fractions
Add fractions of the same denominator within one whole – using equipment and real life situations to aid understanding
e.g      + 

	How many ways can you use 4, 7, and 11 in a number sentence? 
What is 127 + 11, 136 − 9, 57 − 39, 103 + 69?
Continue the pattern 16 + 3 = 19, 16 + 13 = 29 etc. What is 16 + 83?
Work out 3 + 8 + 17. What number facts did you use? 
What numbers go in the box 7 + 7 = ■, 17 + 17 = ■, 27 + 27
36 + 10, 36 +100 and 36 + 20, 36 + 200
512 + 1, 512 + 10, 512 + 100, an 512 + 6, 512 + 60, 512 + 600
Jani says 198 + 214 s best to be done using written method. Elise says she thinks she can regroup the numbers to be 200 + 212. Which method do you think is the most efficient and why?
Which is closest to 1000, 364 + 643 0r 364 + 634? How do you know without calculation?
If183+242=425, then how you can use this information to quickly solve 283 + 242, or 186 + 242, or 183 + 262?
Stephen states that he used three odd numbers to add up to 136. Explain why he cannot be correct?
Jason adds 3 different even numbers between 20 and 50 to make a total of 102. Which numbers could he have used? Would it have been possible to solve this using numbers between 20 and 40?










Solve missing number questions such as:


                          10 more

162




				       100 more



		     200 less90 more


Other questions that could be posed around this model include, what would happen to the relationship between the numbers if the top arrow was 10 less? 20 more? Etc. The position of the numbers and the language in this are really important.
	+, add, more, addition plus
make, sum, total
altogether,  double, near double, one more…, two more… ten more…, 100 more…greater, more, units, ones, tens, count, count (up) to count on (from, to) how many…? Hundreds boundary.

	Year 4
	+ = signs and missing numbers
Continue using a range of equations as in Year 1 and 2 but with appropriate numbers. 
Continue to use bar models to help understand system of addition and subtraction (commutative and distributive laws)

Mental Methods
Use a range of mental methods including partitioning both numbers, portioning one number, regrouping before adding, regroup after adding, near doubles. These should be practiced regularly and children should be encouraged to choose the method most appropriate to the sum.
e.g. 85 + 34 (best method is partitioning)
37 + 22 (best method is to partition the 22 only)
78+46 (best method is regroup numbers first into 80+44)
53 + 54 (best method is near double)
197 + 245 (best method regroup to 200 + 242)
Pencil and paper procedures  (These methods should only be used where mental methods are inappropriate, they should not be used for 2 digit add 2 digit numbers)
Extend to decimals but only in the context of money 
Compact column addition
Begin with 3 digit numbers then extend to numbers with at least four digits
3587 + 675 = 4262

   3587
 +  675
   4262
     1 1 1      

Fractions
Add fractions of the same denominator going up to or beyond one whole - using equipment and real life situations to aid understanding. (Note; improper and mixed number fractions are not taught explicitly in this year group, answers can be expressed either as improper or mixed numbers, but the link between the 2 isn’t explicitly taught)
e.g      + 

	● Derive quickly all number pairs that total 100.
62 + ■ = 100; 100 = 75 + ■; what needs to be added to 37 to make 100? 200? 500?
Which two identical numbers can be added to 38 to make 100?
 +  +  = 100. If all 3 numbers are even and none of them have the same tens digit, what could the solution to my number sentence be?
● Add 3 to 4 small numbers, find pairs totalling 10,or 9 or 11; or  20, 19, 21 etc
4 + 1 + 7 + 9 = 10 + 11 = 21
14 + 8 + 6 + 13 + 17 = 20 + 30 + 8 = 58
● Use known number facts and place value to add or subtract mentally, including a pair of two-digit numbers.
45 + 22 = ■; 76 − ■ = 51; ■ = 65 + 27; 100 = ■ + 73; 486 + ■ = 500; 8400 + ■ = 9000; 6000 − 5985 = ■; 56 = ■ + 38. Careful positioning of equal sign necessary in order for children to understand its equality.
Add several multiples of 10, looking for pairs which total 100. 30 + 40 + 70 = ■
Missing numbers within column addition:


	+, add, more, addition, increase, plus
make, sum, total
altogether,  double, near double, one more…, two more… ten more…, 100 more…greater, more, units, ones, tens, count, count (up) to count on (from, to) how many…? hundreds boundary, inverse. 

	Year 5
	+ = signs and missing numbers
Continue using a range of equations as in Year 1 and 2 but with appropriate numbers.
Continue to use bar models to help understand system of addition and subtraction (commutative and distributive laws)
Mental Methods
Continue to partition numbers to add mentally where appropriate or to regroup numbers to the nearest hundred;
e.g. 254 +362 = (200+300)+ (50+60) + (4+2) =500+110+6=616   partitioning
388 + 274 = 400+262 = 662  regrouping to nearest 100
Pencil and paper procedures
Extend to numbers with at least five digits and include decimals. Add numbers with different amount of digits, e.g. 4 digit and 5 digit, presented horizontally, so children have to consider place value when setting out in column format)
3587 + 675 = 4262

    23587
 +   4675
    28262
      1 1 1      


Extend to up to two places of decimals (same number of decimals places) and adding several numbers (with different numbers of digits).
              372.8
              127.7
             + 54.6
              555.1
              1 12
Fractions
Add fractions with the same denominator or denominators which are multiples of the same number. 
 +   		 +  =  +  (regrouping)      + 		 + 	

Representations are used to support this. =
+

e.g.:    +   	 +   	 +     Include: 

Include: 
		 =+


	Derive quickly decimals that total 1 or 10.
■ + 0.8 = 1; 6.2 + ■ = 10
● Use known number facts and place value for mental addition and subtraction.
What needs to be added to 3.7 to make 4?
0.9 + 0.7 = ■; 470 + 380 = ■; 810 − 380 = ■; 7.4 + 9.8 = ■; 9.2 − 8.6 = ■
Work mentally to complete questions such as 27+ 36 + 13 = ■ looking for pairs that make multiples of 10 and doing these first.
Add three or four 4 digit numbers or decimal numbers using column method. Include numbers with different place value – 564.2+1548+56.5+12.09
Add numbers with different units e.g cm and m, kg and g, £ and p understanding to convert to same unit before calculating.
Solve addition with missing digits including decimals
 + 368.6 = 156 +  + 67.8
 - 264 = 561 - 

 +  =   +  (mastery - challenges with same denominator)
 +  (include improper and mixed number)
	+, add, more, addition, increase, plus
make, sum, total
altogether,  double, near double, one more…, two more… ten more…, 100 more…greater, more, units, ones, tens, count, count (up) to count on (from, to) how many…?tens boundary  hundreds boundary, inverse, units boundary, tenths boundary

	Year 6
	+ = signs and missing numbers
Continue using a range of equations as in Year 1 and 2 but with appropriate numbers.
Continue to use bar models to help understand system of addition and subtraction (commutative and distributive laws)

Mental Methods
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 + 27.3 = 35.8 + 7 + 0.3
                 = 42.8 + 0.3
                 = 43.1




Regroup numbers where possible in order to add mentally
Continue as in Year 2, 3, 4 and 5 but with appropriate numbers including extending to adding 0.9, 1.9, 2.9 etc 

e.g 54.8 + 12.7 = 55.0 + 12.5 = 67.5 using regrouping to the nearest whole number

Pencil and paper procedures
Extend to numbers with any number of digits and decimals with 1, 2 and/or 3 decimal places.
13.86 + 9.481 = 23.341 
    13.860
 +   9.481
    23.341
     1  1   1
Revert to expanded methods if the children experience any difficulty.

Fractions

Add fractions with different denominators – understanding equivalence is vital before this work commences. Answers should be expressed in their lowest form or as mixed numbers if appropriate

e.g.:    +   =    +    =  = 

Add a mixture of proper, improper and mixed number fractions:

e.g.  +  =  +  =  =   (this is a more challenging example – children would start

with smaller and easier denominators to begin with)


Mastery:  6 +   
	
	
	
	+   =


	
	
	
	

	
	
	
	





		+      = 



	● Use known number facts and place value for mental addition and subtraction.
What needs to be added to 6.47 to make 7?
5 − 4.81 = ■; 5700 + 2500 = ■; 6200 − 3800 = ■; 0.67 + 0.2 = ■; 0.5 + 0.31 = ■
Add numbers with different units: lbs and ounces, kg and g, minutes and hours, mm and cm etc understanding to convert to same unit first and which is best to convert
Give children calculations for addition – they need to decide whether they can be done mentally (m) or using a written method (wm). E.g 1256 + 2543 (m), 2997 + 14367 (m – by regrouping), 567901 + 72598 (wm), 10.88+ 3.25 (m – regrouping 10.88 to 11) etc
 +  +  =
Using regrouping to add fractions e.g.
  +  =  + 

 +  =  + 


	+, add, more, addition, increase, plus
make, sum, total
altogether,  double, near double, one more…, two more… ten more…, 100 more…greater, more, units, ones, tens, count, count (up) to count on (from, to) how many…?tens boundary  hundreds boundary, inverse, units boundary, tenths boundary

	

Subtraction Guidelines

	
	Calculation Strategy
	Progression
	Vocabulary

	FS.
	Knowing one more and one less than practically and on a number line with the use of apparatus.

Subtraction through songs and subtracting objects through the use of stories.

Write simple number sentence: ONES-ONES= ONES e.g 5-3=2
Counting back on a number line with objects and apparatus


Use of part-part-whole model to help make links between addition and subtraction explicit. Use for number binds and partitioning of numbers. E.g Children need to begin to understand the fiveness of five – through partitioning. E.g they understand that 5 is made up of 5 and 0, 4 and 1, 3 and 2 through part-part-whole, subitising numbers, numicon, exploration, money etc
Use this model to explain that 5 is made up of for example 3 and 2. Make links to real life. E.g. there are 5 cakes, 3 are put onto one plate the rest are put on another plate (subtraction through partitioning). Link back to addition by sometimes regrouping by putting them all back on the main plate.
Ensure partitioning is taught before taking away.
Use part-part-whole to also explain subtraction through take-away and link back to addition. E.g. 5 birds -  3 flew away in the morning, and came back later in the day.


Introduce difference (comparison subtraction) – through language of how many more, how many less, how much taller, how much smaller. Carry out practical activities to support this. 

Children will be exposed to the written algorithm (number sentence), but work will always be in a real life context.

	ONE LESS (importance of language)
What is one more, one less than 6, 4, 8 etc?
There are 5 toys in a box. If I put one more in/ take one out how many are in the box now?
There are 7 people on a bus after one person has got out. How many were on the bus at the start?

Use of language of take away:
There are 5 cupcakes on a plate. 2 get eaten. How many are left over?
After a party there are 2 slices of cake left. At the start of the party there were 8 slices of cake. How many were eaten?

Use of language of partitioning for subtraction:
There are 5 cupcakes. 2 are chocolate the rest are vanilla. How many vanilla cakes are there?
A group of 7 children are eating their packed lunch. 3 of them are boys. How many are girls?

Use of language of difference:
There are 10 boys and 6 girls. How many more boys are there than girls?
On the farm there are 5 mother sheep and 6 lambs. How many less mother sheep are there than lambs? (Could discuss why this might be too)
 Begin to explore that 
3-1 = 2
4-2 = 2
5-3 = 2
6-4 = 2
Use double sided counters to explore this concept.

	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

	Year 1
	- = signs and missing numbers
Children will subtract numbers with in 20.

Children will be taught subtraction as – take away, partitioning and difference (comparison)

Children will use real life experience and ‘picture stories’ to help them to understand the different structures. Children will be taught that subtraction is NOT commutative.

Partitioning to draw attention to structure:



Take-away
With practical experiences and pictures which link to real life context. E.g there are 7 people in 2 cars. If 2 people get out how many will be left? Number sentences will be written to match these questions.
 	
Differences (comparative subtraction)
The above picture could be used to ask how many more, how many less. Other comparative language includes how much smaller, how much taller, how much greater etc







Counters or Numicon can be used to gain an understanding of comparative subtraction:
	
	

	
	

	
	

	
	

	
	

	
	



Structure:

Part-part-whole model (as in addition section) will be used to ensure understanding between the structure of subtraction and its links to addition.

Explore structure - Counters can draw attention can be drawn to show equality by adding a counter on to both sides to show that the difference doesn’t change: e.g 7-5 is the same as 8-6 (by adding a counter) and 9-7, 10-8 etc. Build up towers and work systematically to expose children to these structures.

Use of pictures to explore stories in subtraction and understand the different forms: 



Use part-part-whole, bars and Cuisenaire rods can be used to explore structure and answer missing number sentences:
3

7
7


3
4

4


7 - 3 =                     = 7 - 3
7 -  = 4                   4 =  - 3
 - 3 = 4                   4 = 7 - 
 -  = 4                   4 =  - 

Children are encouraged to develop a mental picture of the number system in their heads to use for calculation.  They develop ways of recording calculations using pictures etc.
They use number lines and practical resources to support calculation.  Teachers demonstrate the use of the number line.



9 – 3 = 6                              
0      1      2      3      4      5      6      7      8      9     

-1
-1
-1


Children then begin to use numbered lines to support their own calculations - using a numbered line to count back in ones.  E.g. 13 – 5 = 8

Use of Tens Frames and Numicon to subtract 10. E.g 19 – 10 = 9







Continue to use the numberline for counting back. By counting back 10 and ten counting back 4
19 – 14 =




Bead strings or bead bars can be used to illustrate subtraction including bridging through ten by counting back 3 then counting back 2.

13 – 5 = 8



	Explore language of subtraction – children to understand that there are 3 different types (take away, partition and difference/comparison) see Foundation Stage section for examples

Understand then learn by heart subtraction facts for numbers up to 10: 10-1, 10-2 etc, 9-8, 9-7, 9-6, 9-5

Use part-part-whole to explore subtraction and its relationship to addition. E.g 5= 4+1, 5+1+4, 5-1 + 4, 5-4=1
5= 3+2, 5=2+3, 5-3=2, 5-2=3 etc (see partitioning picture on left~)

Explore through procedural variation relationship in subtraction:
9-6=3
8-5=3
7-4=3
6-3=3
5-2=3
4-1=3
3-0=3
Use double sided counters to explore this relationship


	-, 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

	Year 2

	Subtract numbers using concrete objects, pictorial representations, and mentally, including:  a two-digit number and ones, a two-digit number and tens, two two-digit numbers.

Children will subtract numbers with in 100.

Children will be taught subtraction as – take away, partitioning and difference (comparison)

Children will use real life experience and ‘picture stories’ to help them to understand the different structures. Children will be taught that subtraction is NOT commutative.


Continue using a range of equations as in Year 1 but with appropriate numbers.
Extend to 14 + 5 = 20 - 

 Use partitioning for number being subtracted:
e.g. 47 – 14 = 47 – 10 -4 = 37 – 4 = 33 (use a variety of visual aids to help understanding, including number line, Base 10 equipment etc)
           -1     -1      -1     -1                          -10

        33	34    35     36      37	                           47


Counting on – this should be used when the numbers are close together (less than 10 apart) or if finding the difference.
Children can now begin to ‘count on’ on the number line (only use appropriately when numbers are close together):27                          30                       33
          +3    
    +3            +3    

33 - 27 = 6





Explore patterns of equality using counters: 
9-6=3
10-7=3
11-8=3
12-9=3
13-10=3
14-11=3

	9-6 = 3
	
	10 -7 = 3
	
	11-8 = 3

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



From this children learn to regroup numbers for subtraction: 
e.g.  	14 – 9 = 15 – 10 = 5 (both digits increase to keep the difference the same)
	35 – 9 = 36 – 10 = 26 (both digits increase to keep the difference the same)
	42 – 8 = 44 – 10  = 34 (both digits decrease to keep the difference the same)
	
Make as many number sentences as you can using given numerals e.g.: 6, 5 and 11. 
Find pairs of cards that when subtracted give an answer of 2, 5, 10, 18 etc or ■ − ▲ = 19. What could the two missing numbers be?

 Understand use of inverse operation and associated language. E.g. I thought of a number and subtracted 9. The answer was 6. What was my number? How do you know?
 If 9 − 2 = 7, what else do you know? Extend to be able to reason beyond these digits. So if I know 9-2=7, I also know 19-2 = 17, or 19-12 = 7, 39 -2 = 37 etc children explain with reasoning.
From this I can answer missing number questions:
29 -  = 19 - 12
 - 12 = 9-2
19 – 2 = 39 - 
89 -  =  - 17

Regroup numbers for efficiency. 
E.g.
21 –7=24-10=14
 35-18 = 37-20 = 17
Children begin to make choices and reason between counting on or back in subtraction – depending upon efficiency for individual calculations.
Children understand and learn by heart all subtraction facts from 0 to 20. Children use relationship to addition to help them with this.

Understand language of subtraction and addition:
e.g.: in the diagram below A is 10 more than D, C is 12 less than A. D is 16 less than E. E is worth 19. B is double D and 5 more than C. 
	-, 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

	Year 3
	Subtract numbers using concrete objects, pictorial representations, and mentally, including:  two-digit and three digit numbers

Mental Methods- consolidate use of number line taught in Key Stage 1
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
Regrouping numbers
 Understand that :
23-10 =13		63 - 25 = 38		 574 - 156
24-11 = 13		62 – 24 =38		 584 - 166
25-12 = 13		61 – 23 =38		1574 - 1156
26-13 = 13		60 – 22 =38		
27-14 = 13		59 – 21 =38		806 – 454
							816 – 464
Use of part, part, whole Bar model and Cuisennaire to model this:
	23

	10
	13



	24

	11
	13





	25

	12
	13





Once children understand this – how can this help to make 
94 – 68 …becomes 96 – 70 = 26 (much easier)
212 – 194…becomes 218 – 200 = 18 (much easier)
497 – 302 = 495 – 300 (slightly easier)

Balancing equations:
◊ - 26 = 38 – 27
57 - ◊ = 77 – 38
35 – 26 = ◊ - 30

Use of number line for jumping on to subtract (if regrouping is not appropriate)

518 – 262 = 239 (you could jump on or back – but generally jumping on is easier for children)
+18
+30
+8
+200




470
518
500
462
262



Pencil and Paper Procedures Understanding how place value can aid subtraction (no crossing of tens / hundreds boundary


Which will 
lead to:
186 
- 54
132

	




	What is 15 − 8? How does this help you to find 150 − 80, 65 − 58? Give reasons
 ■ + ▲ − ◆ = 20. What could the three missing numbers be? Is it possible to solve this using digits which are all smaller than 10, or all larger than 10? Can it be solved with only even numbers, only odd numbers, a mixture of odd and even?
Derive quickly all number pairs that total 100.
62 + ■ = 100; 100 = 75 + ■; what needs to be added to 37 to make 100?







Offer solutions to questions such as:



	-, 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 boundary

	Year 4
	Mental Methods
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).  Children should be encouraged to use known number facts to reduce the number of steps.  
Regroup numbers for subtraction
Continue as in Year 2 and 3 but with appropriate numbers e.g  3026 – 1988 = 3038 – 2000 = 1038
Solve balancing equations.


Pencil and Paper Procedures
Children are taught to exchange using expanded method but only as a short building block to compact method.

Begin to exchange ones once secure move to tens:
Use Base ten first to explain this BEFORE moving on to using place value counter/cubes


Make the larger number with the place value counters (In the first instance the children may need to see this with the numbers partitioned as in year 3)








Start with the ones, can I take away 8 from 4 easily? I need to exchange one of my tens for ten ones









Now I can subtract my ones.
Now look at the tens, can I take away 8 tens easily? I need to exchange one hundred for ten tens.

Now I can take away eight tens and complete my subtraction




Continue to use apparatus to support learning where necessary
Moving onto compact:
Children will extend into using the decomposition method.  Children should however always be thinking; what is the best method? E.g. 2005 – 1987 should be completed mentally either by compensation or regrouping as column is inefficient here
          614 1 //

	754
       -  286
          468
Fractions

Subtract fractions of the same denominator - using equipment and real life situations to aid understanding. (Note; improper and mixed number fractions are not taught explicitly in this year group, answers can be expressed either as improper or mixed numbers, but the link between the 2 isn’t explicitly taught)

e.g      -   or       -   include diagrams      -	 =

	What is 5016 − 5009? What simple calculation is this equivalent to?
 
● Use known number facts and place value to add or subtract mentally
45 + 22 = ■; 76 − ■ = 51; 486 + ■ = 500; 8400 + ■ = 9000; 6000 − 5985 = ■









	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

	Year 5
	Mental Methods
Find a difference by regrouping
e.g. 8006 – 2993 = 8013 – 3000 = 5013

Pencil and Paper Procedures
Refine compact decomposition methods, ensuring method is being used for the right type of question, avoid using it for questions such as 3005 – 1897, as it is much more appropriate to use regrouping or counting on (as difference is small
	                          4 1    5 1		
Include where there is one zero on top line – but more than this and regrouping should really be used.

 	
	    5 5 6 1		
	- 3 6 2 4		
	   1 9 3 7		

Extend to subtraction of decimals in real life contexts: money, measures. Ensure inclusion of numbers to different decimal places.
Mastery :

e.g.£327.68 - £48.56   22.36m – 9.78m  2.5L – 189ml   ◊ - 5.6kg =2450g   7543ml - ◊ = 3.45L

Fractions:
Subract fractions with the same denominator or denominators which are multiples of the same number. 
 -   		 +  =  +      + 		

 +  = +   =   (Use of regrouping makes this very easy!)

 Note – answers do not have to be in simplest form

Representations are used to support this. +

e.g.:    -   	 -   	 -     Include:   		-	     =  	

Include: 
			         =-






	Derive quickly decimals that total 1 or 10.
■ + 0.8 = 1; 6.2 + ■ = 10
● Use known number facts and place value for mental addition and subtraction.
What needs to be added to 3.7 to make 4?
0.9 + 0.7 = ■; 470 + 380 = ■; 810 − 380 = ■; 7.4 + 9.8 = ■; 9.2 − 8.6 = ■
Work mentally to complete questions such as 27+ 36 + 13 = ■ looking for pairs that make multiples of 10 and doing these first.







	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 
inve
rse

	Year 6
	Mental Methods
Find a difference by counting up
e.g. 8000 – 2785 = 5215
To make this method more efficient, the number of steps should be reduced to a minimum through children knowing:
Complements to 1, involving decimals to two decimal places ( 0.16 + 0.84)
Complements to 10, 100 and 100
Subtract the nearest multiple of 10, 100 or 1000, then regroup

Pencil and Paper Procedures
Children will extend into using the decomposition method efficiently for decimals and large numbers, knowing when it is appropriate to use this method and when it is appropriate to count up or regroup numbers.
e.g  21476 – 18739 (use column)     20008 – 19993 (count up)    14.3 – 10.92 (regroup to 14.38 – 11.00)

Fractions

Subtract fractions with different denominators – understanding equivalence is vital before this work commences. Answers should be expressed in their lowest form or as mixed numbers if appropriate. Answers do not have to be expressed in their simplest forms, however it is good practise to do so.

e.g.:  1  -   =    -    =   The answer can does not have to be expressed in its simplest form  practise

Subtract a mixture of proper, improper and mixed number fractions:

e.g.  +  =  -  =  1  (this is a more challenging example – children would start

with smaller and easier denominators to begin with)

Mastery:  6 -   
	
	
	
	-   =


	
	
	
	

	
	
	
	





		-        = 


	● Use known number facts and place value for mental addition and subtraction.
What needs to be added to 6.47 to make 7?
5 − 4.81 = ■; 6200 − 3800 = ■; 0.67 + 0.2 = ■; 0.5 + 0.31 = ■ 12.1 -  = 6.2






Find the missing number in the part-part-whole above.


What could the missing numbers be? Can 0.2 go in the red box, why?
	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 Guidelines

	
	Calculation Strategy
	Progression
	Vocabulary

	FS.
	Children will double practically double with apparatus and using real life situations which are familiar to them such as pairs of shoes, gloves, socks, eyes etc
[image: ][image: ][image: ][image: ]

Children will group objects into twos – using real life situations such as 2 children fitting in a bumper car, toy cars with space for two characters, a container with 2 mangoes etc.
Use practical equipment to show how to double numbers:
[image: ]






Draw pictures to show doubles:
[image: ]








	If we count in twos starting at number 4 which of the following numbers will we say? 

6, 12, 9, 10?


In our spare-clothes box we have 4 pairs of gloves and one odd glove. How many gloves do we have altogether? (use gloves to aid or representations)

I have enough wellies for everyone in our group except for 2 children. How many more wellies do we need? How many pairs of wellies do we have? 

Jim counts his pairs of shoes. He has 3 pairs.
Sam has 5 shoes under her bed.  Who has the most shoes? (depth – the language here is very important)

Mangoes are sold in packs of 2 (have a pack or an image of this available), If a mango tree has 7 mangoes growing on it. How many can be sold in packs of 2? How many packs is this? (Children would need representations to solve this) 
	‘lots of’, ‘doubling’

	Year 1
	Children will experience equal groups of objects and will count in 2s and 10s and begin to count in 5s.  They will work on practical problem solving activities involving equal sets or groups.
Children need to understand unitising. Where one object can represent more than one unit. E.g. a box of eggs represents 6 eggs. How many eggs in 2 boxes? A pack of T-shirts contains 2 T-Shirts. If I need 6 T-shirts how many packs should I buy? etc
Continue as in Reception to ensure concrete understanding, then begin to double larger numbers using partitioning:
[image: ]





[image: ]
[image: ][image: ]Count in 2s and 5s:






continue sequences such as: 2, 4, 6, 8…     3, 5, 7, 9…     15, 20, 25, 30 …
Use a puppet to count but make some deliberate mistakes. 
 e.g. 2   4   5   6 
10   9   8   6 
See if the pupils can spot the deliberate mistake 
and correct the puppet 

[image: ]Use number lines to support counting:




Chant the 2 and 10 x tables to ensure rapid recall. 
	Unitising (understanding that one object can represent more than one thing):
● How many 10p coins are here? How much money is that?
● Each Crème Egg box holds 2 eggs. I have 7 boxes. How many eggs is this?
● How many socks in 2 pairs?
● How many toes are there on two feet?
● How many gloves in 3 pairs?
● This domino is a double 4. How many spots does it have?

Which is more? 16 chocolates in one pack or 3 packs of 5 chocolates?

I have 13p. Josh has seven 2 pence pieces. How much more money had Josh than me?

Chang has seven 10 pence pieces in his money box.
Sven has six 2 pence pieces and one 50p in his money box. Who has more? 



In the diagram below each colour coin is worth the same value. Which coins should go with which colour?


	Lots of, groups of, multiply, times, add, steps of, jumps of, double

	Year 2
	Children will develop their understanding of multiplication and use jottings to support calculation:
3 times 5    is    5 + 5 + 5 = 15    or   3 lots of 5   or   5 x 3   


Repeated Addition
Continue to use number lines and equipment to support counting in groups of numbers:

Ensure it is in real life context e.g.: There are 3 plates each plate has 5 biscuits on. How many biscuits altogether? 
3 x 5 = 5 + 5 + 5
5
5
5




 0     1     2    3    4     5     6    7    8    9     10   11    12   13   14   15



or on a bead bar:
3 x 5 = 5 + 5 + 5
5
5
5








Arrays
Children should be able to model a multiplication calculation using an array.  This knowledge will support with the development of commutative law ( 3x5=5x3).
(associativity) explore the array by looking for other calculations:
5 + 5 + 5
2 x 5 + 5
4 x 3 + 3  etc


3 x 5 = 15




5 x 3 = 15



[image: ]




Include bar models to represent multiplication:

I have 3 packs of 6 eggs. How many eggs altogether?
        
                     6			         6			            6


	

	
	





Missing number calculations to apply and consolidate children’s understanding of multiplication 

1) 3 x  = 12     2)   x 4 = 20      3) 2 x 2 +  = 10    4)   x 3 – 2 = 7     

5)   x 2  = 5 x 4   6)   x  = 3 x 4    7)   x 2 = 4 x 


 Chant 2, 10,  3 and 4 x tables to ensure rapid recall.
	How many sides are there on 4 triangles? Count them in 3s.● 
One snake is half the length of another snake which is 20 cm long. How long is the shorter snake?
● I doubled 3, then doubled the answer. What number did I get? 
I halved this number and then halved it again. What was my answer? 
● Write 5+5+5+5+5+5 as a multiplication sentence


Which is more 5 lots of 3 or 7+6?

Jared has 3 times much money as Simone. If Simone has £4 how much money has Jared?

Jared has 3 times as much money as Simone. If Simone has £4 how much do they both have in total?







Find the number that links all of the numbers around the outside of the hexagon. Explain how.

	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

	Year 3
	Multiply whole numbers by 10 and 100 ensuring that children understand that numbers move along the place value chart.

Develop efficient mental methods, for example, using commutativity and associativity 
 e.g.  4 × 12 × 5 = 4 × 5 × 12 = 20 × 12 = 240)



Partition tens and units to complete TU x U. e.g. 
Show the link with arrays to first introduce the partitioning method.

13 x 4
[image: ]
4 rows of 10   4 rows of 3

Move on to using Base 10 to move towards a more compact method.
13 x 4  
10 x 4 = 30 
3 x 4 = 12 

30 + 12 = 42 


4 rows of 13 

[image: ]

Chant 3, 4, 6 and 8 x tables to ensure rapid recall and know associated division facts.

Know that the 8 x table is double the 4s, and the 6s are double the 3s.
Use arrays and bar models to make this explicit

e.g 4 x 6 doubles to 8 x 6:
       6            6             6             6

	
	
	
	


      6		6	   6	        6		 6	     6		6	   6

	
	
	
	
	
	
	
	




Solve questions such as:

 x 6 = 42			 x  = 4 x 7  		

4 x  = 8 x 12 (master understanding of doubling rule)

3 x  =  x 6		6 x  + 7 = 6 x 8 + 1 (depth) 	 

 x 4 + 2 = 3 x 8 + 6 (mastery with greater depth)


Use bar models to represent/solve real life questions such as:
Sam has 3 times as many marbles as Emma. Emma has 7 marbles. How many has Sam?

		7

	


Emma  


		7	     7		7


Sam  	3 x 7  = 21
	
	
	




	Is 35 a multiple of 5? How do you know?

Jason says that all multiples of 4 are also multiples of 8. True or false? Give examples to prove you are correct.



● Arrange the following digits to solve the product calculation below:
[image: ] 

If you add 6 × 5 and 8 × 5, what multiple of 5 do you have?
If you add 6 × 5 and 8 × 5, what multiple of 10 do you have? (greater depth)





Henry has 15 toy cars. John has 3 times as many toy cars as Henry. How many toy cars has John got?
OR
How many toy cars do they have altogether. (These would still be represented on a comparative bar model):

	



	
	
	



Depth (once they’ve drawn the 3 comparative bar models they should then see that they only need to do 15 x 4 to solve this question):

Hattie has 15 toy cars. John has 8 times as many toy cars as Hattie. Zak has half the amount of toy cars that John has.  How many toy cars has Zak got?

	



	
	
	
	
	
	
	
	



	
	
	
	



True or false? 
All the numbers in the two times table are even. 
 
There are no numbers in the three times table that are also in the two times table.
	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

	Year 4
	Multiply whole numbers by 10, 100 and 1000 ensuring that children understand that numbers move around the place value chart and that the decimal place is fixed to the right of the units. 

Use knowledge of relationships to regroup multiplication:

e.g. I know that 16 x 4 = 8 x 8, 	 14 x 4 = 7 x 8

 x 8 = 12 x 4	24 x  = 6 x 12 (commutativity understanding needed)

Ladder Multiplication method: TU x U and HTU x U
 This follows on from the method in Year 3. This may need a quick revisit before beginning this method. Place value counters or base ten should be used to help aid understanding.
[image: ][image: ]
 
[image: ]
Quickly moving to:




USE LADDER METHOS ONLY AS A STEPPING STONE TO STANDARD WRITTEN METHOD:

	  38
	x  7 	Move onto this method as soon as ladder is understood
	266
	  5






Depth of understanding:
[image: ]

Chant 6,7,8,9,11,12 x table and know associated division facts
	● What is the product of 125 and 6?

● Is 1040 a multiple of 5? How do you know?

Can a multiple of 3 added to a multiple of 4 be even? Give a reason?

Exploration of number sense (Mathematical thinking)
Jennie says that is you add any multiple of 3 and any multiple of 5 your will always get a multiple of 8. Why does she think this? When is she correct? When is she incorrect? Can you reword Jennie’s statement so that she is always correct?

● Fill in the missing numbers
 
4 ×  + 8 = 24
33 = 4 ×  + 
 x  + 4 = 8 x 3 + 12

Hattie has 15 toy cars. John has 4 times as many toy cars as Hattie. Zak has 3 times the amount of toy cars that John has.  How many toy cars has Zak got? (Using a bar model to represent this)

	



	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	



 Making links 
How can you use factor pairs to solve this calculation? 
13 x 12 
(13 x 3 x 4, 13 x 3 x 2 x 2, 
13 x 2 x 6)
	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

	Year 5
	Consolidate multiplying by 10, 100 and 1000.
Rapidly recall TU x U using mental method of partitioning.

Use knowledge of relationships to regroup multiplication:

e.g. I know that 16 x 4 = 8 x 8    or	25 x 48 = 50 x 24 = 100 x 12

24 x 15 = 12 x 30 = 360

36 x 16 = 72 x 8 = 576
 
 x 25 = 64 x 100

162 x  = 81 x 30

Continue short multiplication ThHTU x U and TU.ths x U (with numbers up to 2 decimal places). 
	238
          X  7
         1666
                       2  5







Use long multiplication methods to multiply TU x TU
Begin with:
    56		  56	  then		1120
X 20  	and   	  x7	recombine	+392
1120		392			1512
   1		   4			   1













Moving on to:
[image: ]








Extend to HTU x TU

Fractions
Multiply proper, mixed number and improper fractions by whole numbers:

½ x 7

Use pictorial representations:

[image: ]

At Pizza Palace each of the 4 family members eats five quarters of pizza. How many whole pizzas were eaten?
[image: ]




[image: ]

				




	65, 73, 82, 91, 100…. Is 181 in this sequence, how do you know? Why would 899 not be in the sequence?

What are the factors of 36? 

Which is larger 62 or 23? (after exploration of cubed and square numbers)

Is 81 a multiple of 3? Is 156 divisible by 6? How do you know?

Use mental or mental with jottings
to answer: 80 × 9 = ■; ■ × 9 = 0.36; 10.2 x 4 = ■ 


In a school there are 1 and a third times the number of boys to girls. There are a quarter of the number of adults working in the school to girls. If there are 48 girls in the school, how many people are in the school altogether?


Which is bigger 5 lots of ¾ or 7 lots of ½ ?


Multiply the inner number by the number in the outer circles


Always sometimes never
It is always, sometimes or never true that multiplying a number 
always makes it bigger  
 
Is it always, sometimes or never true that prime numbers are odd. 
 
Is it always, sometimes or never true that when you multiply a whole number by 9, the sum of its digits is also a 
multiple of 9  

	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

	Year 6
	Multiply numbers with up to 2 decimal places by 10, 100 and 1000.
:
Regroup numbers to make multiplication easier where possible:

12.4 x 16 = 24.8 x 8
1.5 x 3.6 = 3 x 1.8

Use appropriate short and long methods to multiply HTU by TU and multiplying decimals by U and TU.

Use Bar models to solve/represent understanding of multiplication and ratio problems.

Fractions:
Multiply simple pairs of proper fractions (express answer in simplest form).

¼ x ½ Begin by ensuring full understanding of regrouping of fractions such as doubling a fraction or halving a fraction (and also regrouping multiplication by doubling one number and halving the other)

e.g.  x    =  x 1 = 		 x    =  x    = x 1 = 

Explain that ¼ x ½ is also half lots of ¼ 


	
	
	
	
	
	
	
	



This can then lead to seeing the relationship between the denominators/numerators being multiplied


	What is the product of 125 and 14?

What are the factors of 98?


Use mental or mental with jottings
to answer: 
0.7 × 20 = ■; 0.3 × ■ = 2.4;

Solve questions involving brackets and BODMAS:


Sarah says 3 + 7 x 4 is 40, but Sunni says it is 31. Who is correct?  Why do we need a rule?

What is the difference in these two calculations?
7 + 6 x 3 + 5
7 + 6 x (3 + 5)

Is it always, sometimes or never true that multiples of 7 are 1 more or 1 less than prime numbers.

Word problems involving mixed units. A recipe has 445g of apples, twice the amount of bananas, 0.115kg of sugar  and 0.25kg of flour. Show where the needle will point on the scales below:


Bob has 1/3 the amount of air-miles to Theresa. If Bob has 36 airmiles, how many do they have in total?

Use of bar models: Mel had 40 more stickers than Jay. After Jay gave away 20 stickers, Mel had 4 times as many stickers as Jay. How many stickers did Mel first have?
	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

	



Division Guidelines

	
	Calculation Strategy
	Progression
	Vocabulary

	FS.

	Experience of division through real-life and practical situations. 

Sharing sweets into 2 equal bowls. I have 10 sweets. I need to give each teddy the same amount – how many sweets will each teddy get?


   		

Grouping – I have a box of pencils. Each child needs two pencils. How many children do you think will get the pencils?

	All the following situations could be linked to stories and real life problems.

I have 10 socks. How many pairs of socks do I have?

I have 8 people who I need to share equally between two cars…

I have 9 children. Each cars seats two children. How many cars do I need?

	

	Year 1

	Children will develop their understanding of division and use jottings to support calculation 
Understand equal groups and share items out in play and problem solving.  
Continue using real life situations as in reception.
e.g : 
Here are 10 lego people If 2 people fit into the train carriage, how many carriages do we need?  
If we put two pencils in each pencil pot how many pencils will we need? 




.





Use grouping. E.g I have 12 children. I seat 4 at each table. How many tables will be needed? 


	● What is half of 10? 
● Share 12 biscuits between two people so each person has the same number each. How many do they have each? 

Henry has 7 bread sticks to share with his friend. How many do each get?

Here are 12 cubes. Make 3 towers the same height. How tall is each tower?


	share, share equally, groups of, divide, how many groups?

	Year 2
	
Children will develop their understanding of division and use jottings to support calculation 
Sharing equally and grouping equally


Use images to explore division:














Additive division using a number line or bead bar     12 ÷ 3 = 4
  0    1     2     3    4     5    6     7    8     9    10   11   12   





         3                      3                      3                      3





Use a bar model to support division. Thinking of the whole bar as the amount being divided:









The bead bar will help children with interpreting division calculations such as 10 ÷ 5 as ‘how many 5s make 10?’
It can also show when you can’t complete groups:
e.g A group of ten friends are going camping. Each tent holds 3 people. How many tents are needed? (This can be solved practically and using images or equipment such as a bead bar)









Link division to multiplication and arrays:

[image: ]        

Using symbols to stand for unknown numbers to complete equations using inverse operations
 ÷ 2 = 4		20 ÷  = 4		 ÷  = 4

Fractions:
Find half of quantities and express these as a fraction:
½ of 6 = 3.  Ensure practical and visual equipment used (overlaying Numicon, coloured multilink, two sided counters)



[image: ]







	● There are 18 cubes. Make 3 towers the same height. How tall is each tower?

● One snake is half the length of another snake which is 20 cm long. How long is the shorter snake?

10 cupcakes fit in a cake tin, how many trays do I need for 24 cakes?

Find all the division questions with an answer of 2 from a given set. What do you notice about the numbers used? Can you find an order for the calculations?


Prove It 
Which four number sentences link these numbers?  3, 5, 15? 
Prove it. 

Making links 
I have 30p in my pocket in 5p coins. How many coins do I have? 

	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

	Year 3
	Ensure that the emphasis in Y3 is on both grouping and sharing.

Keep division in context: e.g. Cards come in packs of 4. How many packs do I need to buy to get 32 cards? 

Children will continue to use:
Additive division using a number line
Children will use an empty number line to support their calculation.
24 ÷ 4 = 6

  
0                      4                    8                    12                  16                   20                  24

Use a Bar model to show division as breaking into groups:

48 ÷ 6 = 				       48
 x 6 = 48

	?
	
	
	
	
	




Children should also move onto calculations involving remainders.
13 ÷ 4 = 3 r 1
              4                   4                      4           +r1


0                     4                     8                     12     13            

Using symbols to stand for unknown numbers to complete equations using inverse operations

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]26 ÷ 2 = 		24 ÷  = 12		 ÷ 10 = 8

Continue to relate division facts to known multiplication facts.
Know that 4 x 6 = 24 therefore 24÷6=4 and 24÷4=6, 


Regrouping to make division easier:
24 ÷ 6 = 12 ÷ 3
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Extend to:  112 ÷ 4 =  56 ÷ 2

 ÷ 6 = 124 ÷ 12



[image: ]


	Use Bar models to solve and represent word problems:

●How many lengths of 10 cm can you cut from 81 cm of tape? How many will be left?

● If you put 25 eggs in boxes of 6, how many boxes would you fill? How many eggs would be left over? How many boxes would be needed for all of the eggs.

●Scalextric cars use 3 AA batteries, I buy 2 packs of 8 batteries, how many cars can I power?

● Count a handful of pasta pieces by grouping them in 5s.How many groups do you think I will get? How many 5s were there? How many left over?
How many pasta pieces altogether? What division sentence could you write?

● How many will be left over if I divide 27 by 5?

● How many 5s make 35?

● If I know 4 x 6 = 24 link this to knowing therefore that 25÷6=4r1 or 25÷4=6r1, what would 26÷4 be?

Prove it (link to multiplication)
[image: ]


Use the inverse to check if these calculations are correct:
23 x 4 = 82 
117 ÷ 9 = 14

	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

	Year 4
	Ensure division is taught using real contexts at all times so children understand if it is grouping or sharing and this will help them interpret the answer.

Rapidly recall division facts related to multiplication facts.
Know that 7x6 = 42, so 42÷7=6 and 42÷6=7
Also know that 70 x 6 = 420, so 420÷6= 70 and 420 ÷ 6 = 70, apply knowledge to know therefore that 420÷7=60 and 420÷60=7 (This should be understood using pictorial representations and practical equipment as it is a mental calculation).

Use a number-line to support additive division (the line can also be shown vertically):
e.g. 84÷6 = 14
                                                60              			24
4x6
10x6


       0						60		84
How can we use this to solve 85÷6?


Regroup in a bar or ppw (informal method): The broken grid lines may not be needed once understanding is gained
108 ÷ 6			   60				+	          48	

	?
	
	
	
	
	
	?
	
	
	
	
	
	


60÷6 = 10						       48÷6 = 8
  
Part-part-whole:
[image: ]
Use multiplication facts to solve 47÷6, by knowing 6 x 7 = 42, therefore 47÷6= 7r5 (Use arrays or number-line to demonstrate this)

Regrouping:

   128 ÷ 8
 = 64 ÷ 4 
 = 32 ÷ 2

	Use the inverse to check if the following calculations are correct: 23 x 4 = 92 
117 ÷ 9 = 14 


Always, sometimes, never? 
Is it always, sometimes or never true that an even number that is divisible by 3 is also divisible by 6. 
 
Is it always, sometimes or never true that the sum of four even numbers is divisible by 4.

Prove It 
What goes in the missing box? 
 
6         x 4 = 512 Prove it. 

Use a fact: 
63 ÷ 9 = 7 
Use this fact to work out 
126 ÷ 9 = 
252 ÷ 7 =
Bar modelling:
John has 3 times as many stamps as Henry. They have 92 stamps altogether. How many stamps does each person have:

	
	
	


					92
	




	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

	Year 5
	Ensure division is taught using real contexts at all times so children understand if it is grouping or sharing and this will help them interpret the answer.


Continue with partitioning as the bar/part-part-whole in Year 4.


[image: ]

Regrouping:

240 ÷ 15 = 480 ÷ 30 = 48 ÷ 3 = 16

75 ÷ 2.5 = 150 ÷ 5 = 30

Introduce short division (bus stop): 
Begin with divisions which divide equally with no remainder using bus stop then introduce the remainder.

[image: ]    32
3  96
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No remainders first:				With remainders: 
[image: ][image: ]







Continue to divide up to 4 digits by a single digit

	Use the remainder in real context, interpreting it correctly in context to the question:

e.g. 7455ml paint is shared equally between 10 pots, how much is in each pot? 745.5ml (it is not appropriate to have a remainder)

CDs are sold in batches of 50, in an hour 8761 CD are printed at the manufactures, how many batches are ready to be sold? 8761÷50=175 ( The remainder of 11 cannot be used in this context.)

Eggs are sold in boxes are 6. A chicken farmer collects 344 eggs. If all eggs need to be put in a box, how many boxes does the farmer need?
344÷6=57r2 (but the farmer requires 58 boxes, so the remaining eggs are in boxes).

Bar Modelling:
Zakir and Alison have some marbles. Zakir has 1/3 the amount of marbles of Alison. If Alison has 24 more marbles than Zakir. How many marbles do they have altogether?

	


		           24	
	
	
	



Mei, Kate and Amy have a total of £159. Mei has £11 more than Kate. Amy has twice as much money as Kate. How much money does Amy have?



A

K			       £159
                             £11
M

Use a fact 
3 x 75 = 225 
Use this fact to work out 
450 ÷ 6 = 
225 ÷ 0.6 = 

Making links
7 x 8 = 56 
How can you use this fact to solve these calculations? 
0.7 x 0.8 =  
5.6 ÷ 8 =  

	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

	Year 6
	Continue with partitioning where necessary for mental calculation (see year 4 bar partitioning)

Regrouping:

   136 ÷ 25 
= 272 ÷ 50
= 544 ÷ 100 = 5.44

27 ÷ 1.5 = 54 ÷ 3







Continue with short division – extending to decimals:


                     7 8 .  1 6
        	         2  2       2
	 3   2 3 4 . 5 4

[image: ] 







When short- division is not efficient use of part-part-whole method:

[image: ]












Fractions:

Divide proper fractions by whole numbers:

 ÷ 2     Use pictures to represent this: 

[image: ]
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Divide whole numbers by fractions:

6 ÷ ½  how many halves make 6? Suddenly this becomes easy.

Regrouping:
However, with understanding of division regrouping they can make fractional division easy:

24 ÷ ¼ = 48 ÷ ½ = 96 ÷ 1





	Missing numbers 
2.4 ÷ 0.3 =            x 1.25 
 
Which number could be written in the box? 

Use a fact 
12 x 1.1 = 13.2 
Use this fact to work out 
15.4 ÷ 1.1 = 
27.5 ÷ 1.1 = 
Making links 
0.7 x 8 = 5.6 
How can you use this fact to solve these calculations? 
0.7 x 0.08 =  
0.56 ÷ 8 =  

Can you find? 
Can you find the smallest number that can be added to or subtracted from 87.6 to make it exactly divisible by 8/7/18? 

Use bar models to solve questions:
The cost of 3 shirts and 2 bags is £155. Each bag costs £10 ore than each shirt. How much does each shirt cost?

S
				         £155

B

		              £10+£10
 £155 - £20 = £135
£135 ÷ 5 = £27 (cost of shirt)

Always, sometimes, never
Is it always, sometimes or never true that dividing a whole number by a half makes the answer twice as big.

[bookmark: _GoBack]Is it always, sometimes or never true that when you square an even number, 
the result is divisible by 4 

	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
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