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	XXXXXX Primary School                      Mathematics Planning – Upper KS2

	Year Group: 6  

Number – addition, subtraction, multiplication and division (linked to measures)

	End of year expectations:

Pupils should be taught to: 

· multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal written method of long multiplication 

· divide numbers up to 4 digits by a two-digit whole number using the formal written method of long division, and interpret remainders as whole number remainders, fractions, or by rounding, as appropriate for the context 

· divide numbers up to 4 digits by a two-digit number using the formal written method of short division where appropriate, interpreting remainders according to the context 

· perform mental calculations, including with mixed operations and large numbers 

· identify common factors, common multiples and prime numbers 

· use their knowledge of the order of operations to carry out calculations involving the four operations 

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

· recognise that shapes with the same areas can have different perimeters and vice versa

· recognise when it is possible to use formulae for area and volume of shapes 

· calculate the area of parallelograms and triangles 

· calculate, estimate and compare volume of cubes and cuboids using standard units, including cubic centimetres (cm3) and cubic metres (m3), and extending to other units [for example, mm3 and km3]. 
From statistics:

· calculate (and interpret) the mean as an average.
From fractions / decimals:

· multiply one-digit numbers with up to two decimal places by whole numbers 

· use written division methods in cases where the answer has up to two decimal places 

· solve problems which require answers to be rounded to specified degrees of accuracy 



	Autumn
	Spring 
	Summer

	In a range of contexts,  including all measures (including time and money)

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

· Multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal written method of long multiplication

· Divide numbers up to 4 digits by a two-digit whole number using the formal method of long division, and interpret remainders as whole number remainders, fractions, or by rounding, as appropriate for the context

· Divide numbers up to 4 digits by a two-digit number using the formal written method of short division where appropriate, interpreting remainders according to the context
· Use rounding and mental calculation skills to make approximations for written calculations)
· Perform mental calculations, including with mixed operations and large numbers 
· Identify common factors, common multiples and prime numbers and use these when solving problems
· Solve problems involving more than one operation, developing and understanding of the order of operations to carry out calculations involving the four operations
· multiply one-digit numbers with up to two decimal places by whole numbers 

· use written division methods in cases where the answer has up to two decimal places 

· solve problems which require answers to be rounded to specified degrees of accuracy 

· Solve problems involving addition, subtraction, multiplication and division (including calculating the “mean” – link to statistics)
AUTUMN TERM – second half:
· Solve problems involving using, reading, writing and converting between standard units, converting measurements of length, mass, volume and time from a smaller unit of measure to a larger unit, and vice versa, using decimal notation to up to three decimal places 

· recognise that shapes with the same areas can have different perimeters and vice versa

· recognise when it is possible to use formulae for area and volume of shapes 

· calculate the area of parallelograms and triangles 

· calculate, estimate and compare volume of cubes and cuboids using standard units, including cubic centimetres (cm3) and cubic metres (m3), and extending to other units [for example, mm3 and km3]. 

	In a range of contexts,  including all measures (including time and money)

· Solve problems involving addition, subtraction, multiplication and division
· use their knowledge of the order of operations to carry out calculations involving the four operations 

· Use rounding and mental calculation skills to make approximations for written calculations
· Perform mental calculations, including with mixed operations and large numbers 

· Have confident formal written strategies for all four operations (in line with schools calculation guidance and appendix 1 of the National Curriculum mathematics document)

	Revision
Continue to have rich opportunities to use and apply core calculation skills in transition units.


	Exemplification
(taken from NCETM website)

(WHERE APPLICABLE, ALSO CHECK EXEMPLIFICATION ON MEASURES DOMAIN PLAN, NUMBER AND PLACE VALUE DOMAIN PLAN, FRACTIONS DOMAIN PLAN and ALGEBRA DOMAIN PLAN)
	Examples of what children should be able to do, in relation to each (boxed) Programme of Study statement

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

Two numbers have a difference of 1.583. One of the numbers is 4.728. What is the other? Is this the only answer?

solve problems involving addition, subtraction, multiplication and division

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

· Identify subtractions they can do without writing anything down

· Identify why it is possible to solve a calculation mentally, explain the clues they looked for and then solve it

· Peter has £10. He buys 3 kg of potatoes at 87p per kg and 750 g of tomatoes at £1.32 per kg. How much money does he have left?

· Each tile is 4 centimetres by 9 centimetres.

[image: image1.png]




 INCLUDEPICTURE "https://content.ncetm.org.uk/images/microsites/national_curriculum/yr6_as_ex_2.gif" \* MERGEFORMATINET [image: image2.png]~—width————————




Calculate the width and height of the design.

Write down the calculations that you did

Examples of what children should be able to do, in relation to each (boxed) Programme of Study statement

multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal written method of long multiplication

· Look at long-multiplication calculations containing errors, identify the errors and determine how they should be corrected.

· Solve problems such as:Printing charges for a book are 3p per page and 75p for the cover. I paid £4.35 to get this book printed. How many pages are there in the book? Write down the calculations that you did. Seeds are £1.45 for a packet. I have £10 to spend on seeds. What is the greatest number of packets I can buy?

divide numbers up to 4 digits by a two-digit whole number using the formal written method of long division, and interpret remainders as whole number remainders, fractions, or by rounding, as appropriate for the context

· Every day a machine makes 100 000 paper clips, which go into boxes. A full box has 120 paper clips. How many full boxes can be made from 100 000 paper clips?

Each paper clip is made from 9.2 centimetres of wire. What is the greatest number of paper clips that can be made from 10 metres of wire? 

· A DJ has two different sized storage boxes for her CDs. Small boxes hold 15 CDs. Large boxes hold 28 CDs. The DJ has 411 CDs. How could the DJ pack her CDs?

solve problems involving multiplication and division

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

Children should be able to:

· Give the best approximation to work out 4.4 × 18.6 and explain why. Answer questions such as: roughly, what answer do you expect to get? How did you arrive at that estimate? Do you expect your answer to be greater or less than your estimate? Why?

perform mental calculations, including with mixed operations and large numbers

· Use mental strategies to calculate in their heads, using jottings and/or diagrams where appropriate. For example, to calculate 24 × 15, they multiply 24 × 10 and then halve this to get 24 × 5, adding these two results together. They record their method as (24 × 10) + (24 × 5). Alternatively, they work out 24 × 5 = 120 (half of 24 × 10), then multiply 120 by 3 to get 360.

identify common factors, common multiples and prime numbers

· Children should be able to answer questions such as: 

· How can you use factors to multiply 17 by 12?

· Start from a two-digit number with at least six factors, e.g. 72. How many different multiplication and division facts can you make using what you know about 72? What facts involving decimals can you derive?

· What if you started with 7.2? What about 0.72?

· Which three prime numbers multiply to make 231?

· use their knowledge of the order of operations to carry out calculations involving the four operations

· Children should be able to find answers to calculations such as 5.6 ⬜ = 0.7 or 3 × 0.6, drawing on their knowledge of number facts and understanding of place value. They should be able to approximate, use inverses and apply tests of divisibility to check their results.

· Children should know the square numbers up to 12 × 12 and derive the corresponding squares of multiples of 10, for example 80 × 80 = 6400.

	Problem Solving: These are just some suggestions. Check Nrich for new / alternative tasks and add those from other sources. 
	NRICH: How Do You See it? *

NRICH: Swimming Pool*

NRICH: First Connect Three *

NRICH: Sea Level *

NRICH: A Bit of a Dicey Problem ***
	NRICH: Shape Times Shape *

NRICH: Table Patterns Go Wild! **

NRICH: Let’s Divide Up! *

NRICH: That Number Square! *

NRICH: Carrying Cards *

NRICH: Light the Lights Again *

NRICH: Multiples Grid *

NRICH: Zios and Zepts *

NRICH: Trebling *

NRICH: All the Digits **

	Vocabulary
	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… ten times…

times as (big, long, wide… and so on)

repeated addition

array, row, column

double, halveshare, 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
	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


	
	area, covers, surface

square centimetre (cm2), square metre (m2)

square millimetre (mm2)
edge, perimeter
	digital/analogue clock/watch, timer

24-hour clock, 12-hour clock

Greenwich Mean Time, British Summer Time

International Date Line
	Mean, average. 


	Resources
	Dienes place value counters, numicon.


See NCETM “Teaching for Mastery” Year 6 book – calculation, measures, statistics, fractions).


� HYPERLINK "https://www.ncetm.org.uk/public/files/23305653/Mastery_Assessment_Y6_Low_Res.pdf" �https://www.ncetm.org.uk/public/files/23305653/Mastery_Assessment_Y6_Low_Res.pdf�














