
 
 

 

Year 6 Planning 
Concept Number & Place Value 
National 

Curriculum 

Use negative numbers in context, and calculate intervals across zero  
Read, write, order and compare numbers up to 10 000   000 and determine the value of each digit 
Round any whole number to a required degree of accuracy  
Solve problems which require answers to be rounded to specified degrees of accuracy 
Solve number and practical problems that involve all of the above 

White 
Rose Small 

Steps 

Numbers to ten million 
Compare and order any number 
Round any number 
Negative numbers 

NRICH Round the Four Dice * P I 

Question 
Bank 

Spot the mistake: 
-80,-40,10,50  What is wrong with this sequence of numbers? 
True or False? 
When I count backwards in 50s from 10, I will say   -200 
True or False? 
The temperature is -3. It gets 2 degrees warmer. The new temperature is -5? 
Do, then explain 
Find out the populations in five countries.  
Order the populations starting with the largest. Explain how you ordered the countries and their populations. 
Do, then explain 
Show the value of the digit 6 in these numbers?  6787555  95467754       Explain how you know. 
Make up an example Create seven-digit numbers where the digit sum is six and the tens of thousands digit is two.  
E.g. 4020000     What is the largest/smallest number? 
True or false? 
In all of the numbers below, the digit 6 is worth more than 6 hundredths. 
3.6   3.063  3.006  6.23  7.761  3.076  Is this true or false?    Change some numbers so that it is true. 
What needs to be adde3d to 6.543 to give 7? 
What needs to be added to 3.582 to give 5? 

Circle the two decimals which are closest in value to each other. 0.9 0.09 0.99 0.1 0.01  

Possible answers 
Two numbers each with two decimal places round to 23.1 to one decimal place. The total of the numbers is 46.2. What could the numbers be? 
What do you notice? 
Give an example of a six-digit number which rounds to the same number when rounded to the nearest 10000 and 100000 
Do, then explain 
Write the answer of each calculation rounded to the nearest whole number 
75.7 × 59       7734 ÷ 60      772.4 × 9.7      20.34 × (7.9 – 5.4)  
What’s the same, what’s different? 
… when you round numbers to one decimal place and two decimal places? 

Curriculum 
Links 

FRACTIONS 
Ordering and understanding population size of different towns, cities, countries and continents gives a useful context for looking at larger numbers. 
MEASUREMENT 
National newspapers and news programmes often provide statistics comparing values of money or other measures. 
Temperature is often the easiest context through which to teach a good understanding of negative numbers. 
The ‘In Order’ activity from Nrich requires children to consider and order the temperature, speed, volume and length of time taken for various different ‘real life’ activities 

http://nrich.maths.org/7341


 
 

Concept Addition & Subtraction 
National 

Curriculum 

Perform mental calculations, including with mixed operations and large 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 
Solve problems involving addition and subtraction, 
Use estimation to check answers to calculations and determine in the context of a problem, an appropriate degree of accuracy. 

White 
Rose Small 

Steps 

Add and subtract whole numbers 
Order of operations 
Mental calculations and estimation 
Reason from known facts 

NRICH Exploring Number Patterns You Make ** P I 
Become Maths Detectives * P I 
Four Go * G 
Mystery Matrix ** P I 
Factor Lines ** P I 
Factor-multiple Chains ** P 
The Moons of Vuvv * P 
Round and Round the Circle ** P I 
Counting Cogs ** P 

Question 
Bank 

True or false?  
Are these number sentences true or false? 
6.32 +         = 8             = 1.68 Give your reasons. 
 
Hard and easy questions   
 Which questions are easy / hard? 
213323 - 70 =    512893 + 37 =    8193.54 - 5.9 =    Explain why you think the hard questions are hard? 
Missing symbols 
Write the missing signs   ( +   -   x  ÷) in this number sentence: 
6             12.3   =   61.9           11.9 
 
What else do you know? 
If you know this:  86.7 + 13.3 = 100    what other facts do you know? 
Making an estimate 
Circle the number that is the best estimate  to 932.6  - 931.05 
1.3     1.5    1.7   1.9 
Always, sometimes, never 
Is it always, sometimes or never true that the sum of two consecutive triangular numbers is a square number? 
Prove it 
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? 
Always, sometimes, never? 
Is it always, sometimes or never true that dividing a whole number by a half makes the answer twice as big? 
Is it always, sometimes or never true that when you square an even number, the result is divisible by 4? 
Is it always, sometimes or never true that multiples of 7 are 1 more or 1 less than prime numbers? 
Which is correct? 
Which of these number sentences is correct? 
3 + 6 x 2 =15     6 x 5 – 7 x 4 = 92     8 x 20 ÷ 4 x 3 = 37 

Curriculum 
Links 

NUMBER & PLACE VALUE 
When working on addition and subtraction and/or number and place value there are opportunities to make connections between them, for example: 
Finding temperature increases, decreases and differences, e.g. the temperature one Monday morning in January was -6.5°. It had risen by 9.5 degrees by lunchtime. What was the temperature at lunchtime? 

http://nrich.maths.org/8387
http://nrich.maths.org/6928
http://nrich.maths.org/public/viewer.php?obj_id=1070
http://nrich.maths.org/public/viewer.php?obj_id=1138
http://nrich.maths.org/public/viewer.php?obj_id=5578
http://nrich.maths.org/public/viewer.php?obj_id=1066
http://nrich.maths.org/public/viewer.php?obj_id=86
http://nrich.maths.org/6966


 
 

Rounding numbers to the nearest tenth, one, ten etc. as an approximation of the answer to an addition or subtraction and also to check the solution, e.g. Bertie scored 2458 points on the computer game. Cindy scored 
3856. How many points did they score altogether? (Rounding provides an approximation – i.e. 2500 + 3900 = 6400. So precise solution can be compared to approximate value for checking. ) How many more points did 
Cindy score? (Rounding provides an approximation – i.e. 3900 – 2500 = 1400. So, if precise answer is not close to 1400 it cannot be correct.) 
MEASUREMENT 
When working on addition and subtraction and/or measures there are opportunities to make connections between them, for example: 
Finding totals and differences of different measurements, e.g. Kirsty cycled 25.75km, her brother cycled a further 4.125km. How far did her brother cycle? How far did they cycle altogether? 
STATISTICS 
When working on addition and subtraction and/or statistics there are opportunities to make connections between them, for example: 
Making up and solving problems from a line graph, e.g. How many miles did the lorry driver travel between the end of the first hour and the end of the 6th hour? 
ALGEBRA 
When working on addition and subtraction and/or algebra there are opportunities to make connections between them, for example: 
Solving missing number problems by balancing each side so making use of the idea of equivalence, e.g. 
 2y-13  = y + 35 
(add 13 to both) 2y -13 + 13  = y + 35 + 13 
(calculate numerical elements) 2y  = y + 48 
(subtract y) y  = 48 
 Solving number puzzles, e.g. write down five possible values of a + b in these equations: 
a + b = 8.75 
a - b = 23 985 
SCIENCE 
Should select the most appropriate ways to answer science questions using different types of scientific enquiry, including observing changes over different periods of time, noticing patterns, grouping and classifying things, 
carrying out comparative and fair tests and finding things out using a wide range of secondary sources of information. The children could, for example, interpret graphs and charts and find totals and differences in pieces of 
data, including measurement. 
GEOGRAPHY 
Extend their knowledge and understanding beyond the local area to include the United Kingdom and Europe, North and South America. This will include the location and characteristics of a range of the world’s most 
significant human and physical features. Children could, for example, find and compare distances between countries or cities, compare population statistics, temperatures, lengths of rivers, heights of mountains etc. 
See, for example: 

 Weather 

 Environments around the world 

 Mathematics and geography 
HISTORY 
Continue to develop a chronologically secure knowledge and understanding of British, local and world history, establishing clear narratives within and across the periods they study. The children could find differences 
between the duration of the different periods, such as the Stone Age and Iron Age or find the lengths of the reigns of different British monarchs. 
The NCETM Primary Magazine provides some useful starting ideas for linking mathematics with the Romans. 

Concept Multiplication & Division 

National 
Curriculum 

Perform mental calculations, including with mixed operations and large numbers 
Use their knowledge of the order of operations to carry out calculations involving the four operations  
Multiply multi-digit number up to 4 digits by a 2-digit number using the formal written method of long multiplication. 
Divide numbers up to 4 digits by a 2-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 2-digit number using the formal written method of short division, interpreting remainders according to the context. 
Identify common factors, common multiples and prime numbers. 
Solve problems involving multiplication and division. 
Use written division methods in cases where the answer has up to two decimal places 
Use estimation to check answers to calculations and determine in the context of a problem, an appropriate degree of accuracy. 

White 
Rose Small 

Steps 

Multiply up to a 4-digit number by 2-digit 
Short division 
Division using factors 
Long division 
Common factors 
Common multiples 

https://www.ncetm.org.uk/resources/34335
https://www.ncetm.org.uk/resources/28569
https://www.ncetm.org.uk/resources/28334
https://www.ncetm.org.uk/resources/29672


 
 

Primes 
Squares and cubes 
Order of operations 
Mental calculations and estimation 
Reason from known facts 

NRICH Exploring Number Patterns You Make ** P I 
Become Maths Detectives * P I 
Four Go * G 
Mystery Matrix ** P I 
Factor Lines ** P I 
Factor-multiple Chains ** P 
The Moons of Vuvv * P 
Round and Round the Circle ** P I 
Counting Cogs ** P 

Question 
Bank 

Write the missing signs   ( +   -   x  ÷) in this number sentence: 
6             12.3   =   61.9           11.9 
 
Use a fact 
12 x 1.1 = 13.2  Use this fact to work out    15.4 ÷ 1.1 =     27.5 ÷ 1.1 = 
Undoing 
I multiply a number with three decimal places by a multiple of 10. The answer is approximately 3.21 
What was my number and what did I multiply buy? 
When I divide a number by 1000 the resulting number has the digit 6 in the units and tenths and the other digits are 3 and 2 in the tens and hundreds columns. What could my number have been? 
Use the inverse  
Use the inverse to check if the following calculations are correct: 
2346 x 46 = 332796       27.74 ÷ 19 = 1.46 
Size of an answer 
The product of a single digit number and a number with two decimal places is 21.34 
What could the numbers be? 
Prove It 
What goes in the missing box? 
18           4 ÷ 12 = 157             38          5 ÷ 18 = 212.5 
 
33        2   ÷ 8 = 421.5              38 x             .7 =  178.6 
 
Prove it 
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? 
Always, sometimes, never? 
Is it always, sometimes or never true that dividing a whole number by a half makes the answer twice as big? 
Is it always, sometimes or never true that when you square an even number, the result is divisible by 4? 
Is it always, sometimes or never true that multiples of 7 are 1 more or 1 less than prime numbers? 
Which is correct? 
Which of these number sentences is correct? 
3 + 6 x 2 =15     6 x 5 – 7 x 4 = 92     8 x 20 ÷ 4 x 3 = 37 

  

 MULTIPLICATION & DIVISION 
Multiply numbers such as: 
245.25 by 10, 100 and 1000 
1.35 by 8 
¼ x ½ 

     

http://nrich.maths.org/8387
http://nrich.maths.org/6928
http://nrich.maths.org/public/viewer.php?obj_id=1070
http://nrich.maths.org/public/viewer.php?obj_id=1138
http://nrich.maths.org/public/viewer.php?obj_id=5578
http://nrich.maths.org/public/viewer.php?obj_id=1066
http://nrich.maths.org/public/viewer.php?obj_id=86
http://nrich.maths.org/6966


 
 

Divide numbers such as: 
12 578 by 10, 100 and 1000, 237 by 5, ⅓ ÷ 2 
RATIO & PROPORTION 
When working on multiplication and division and/or ratio and proportion there are opportunities to make connections between them, for example: 
Convert the ingredients in this lasagne recipe for 4 people so that it will serve 12: 
• 350g minced beef 
• 1 onion 
• 1 clove garlic 
• 600g tin of tomatoes 
• 2 tablespoons tomato puree 
• 175g lasagne sheets 
ALGEBRA 
When working on multiplication and division and/or algebra there are opportunities to make connections between them, for example: 
Solve missing number problems, e.g. 6(a + 12)  =  144 
multiply out the equation: 6a + 72  =  144 
balance by -72: 6a + 72 – 72  =  144 – 72 
  6a  =  72 
Use known division facts: a  =  72 ÷ 6 
  a  =  12 
Find perimeters and areas of rectangles using the appropriate formulae, e.g. a square field has sides of 24.75m. What is its perimeter? What is its area? 
MEASUREMENT 
When working on multiplication and division and/or measurement there are opportunities to make connections between them by solving problems such as; 
• 1 pint = 0.57 litres, how many litres in 8 pints? How many pints in 12 litres? 
Dan was driving between two cities in France. The sign said the distance was 185km. He wanted to know what that was in miles. How can he find out? How many miles is it? 
STATISTICS 
When working on multiplication and division and/or statistics there are opportunities to make connections between them, for example: 
Solve problems, e.g. find the mean monthly temperature for Reykjavik, Iceland 
Monthly temperatures for Reykjavik 
Jan Feb March April May June July Aug Sept Oct Nov Dec 
-2°C -1°C 3°C 6°C 10°C 13°C 14°C 14°C 11°C 7°C 5°C -2°C 
•  
ART 
Develop their techniques, including their control and their use of materials, with creativity, experimentation and an increasing awareness of different kinds of art, craft and design. This could include designing and creating 
life size models of, for example a Barbara Hepworth sculpture or a Van Gogh painting where the children need to find realistic measurements and then scale them down using division. 
GEOGRAPHY 
Should extend their knowledge and understanding beyond the local area to include the United Kingdom and Europe, North and South America. This will include the location and characteristics of a range of the world’s 
most significant human and physical features. Work on multiplication and division could include converting between miles and kilometres and vice versa when looking at distances between countries or famous locations, 
making currency converters for pounds stirling and the currency in the country they are investigating. 
See, for example: 

 Mathematics and geography 
HISTORY 
In planning to ensure the progression described above through teaching the British, local and world history outlined below, teachers should combine overview and depth studies to help pupils understand both the long arc 
of development and the complexity of specific aspects of the content’. The history curriculum requires that pupils should ‘compare aspects of life in different periods’, suggesting comparisons between Tudor and Victorian 
periods, for example. Scale models could be one way of learning about life in different periods. 
See, for example: 

 The Tudors 

 The Victorians 

 The Ancient Egyptians 

 The Ancient Greeks 

https://www.ncetm.org.uk/resources/28334
https://www.ncetm.org.uk/resources/30319
https://www.ncetm.org.uk/resources/29053
https://www.ncetm.org.uk/resources/30893
https://www.ncetm.org.uk/resources/34093


 
 

Concept Fractions 
National 

Curriculum 

Compare and order fractions, including fractions >1  
Use common factors to simplify fractions; use common multiples to express fractions in the same denomination  
Add and subtract fractions with different denominators and mixed numbers, using the concept of equivalent fractions  

Multiply simple pairs of proper fractions, writing the answer in its simplest form (e.g. 
1

/
4 

× 
1

/
2 

= 
1

/
8
) 

Divide proper fractions by whole numbers (e.g. 
1

/
3 

÷ 2 = 
1

/
6
) 

Generate and describe linear number sequences (with fractions) 
Associate a fraction with division and calculate decimal fraction equivalents [ for example, 0.375] for a simple fraction [for example 1/8] 
Recall and use equivalences between simple fractions, decimals and percentages, including in different contexts. 

White 
Rose Small 

Steps 

Simplify fractions 
Fractions on a number line 
Compare and order (denominator) 
Compare and order (numerator) 
Add and subtract fractions 
Add fractions 
Subtract fractions 
Mixed addition and subtraction 
Multiply fractions by integers 
Multiply fractions by fractions 
Divide fractions by integers 
Four rules with fractions 
Fraction of an amount 
Fraction of an amount–find the whole 

NRICH Andy’s Marbles ** P 

Question 
Bank 

Give an example of a fraction that is greater than 1.1 and less than 1.5. 
Now another example that no one will think of. Explain how you know. 
Sam put these fractions in order starting with the smallest. Are they in the correct order? 
Thirty-three fifths         Twenty-three thirds        Forty-five sevenths      How do you know? 
Odd one out.  
Which is the odd one out in each of these collections of 4 fraction 
s¾    9/12    26/36    18/24 
4/20    1/5    6/25    6/30 
Why? 
What do you notice? 
8/5 of 25 = 40    5/4 of 16 = 20    7/6 of 36 - 42 
Can you write similar statements? 
Complete the pattern 

1 
8 

2 
8 

3 
8 

4 
8 

0.375 ??? ??? ??? 

Complete the table. 
Another and another Write a unit fraction which has a value of less than 0.5?  
… and another, … and another, … 
Ordering 

Which is larger, 
1
/

3 
or 

2
/

5
?     Explain how you know. 

Put the following amounts in order, starting with the largest. 
23%, 5/8, 3/5, 0.8 
Another and another 



 
 

Write down two fractions which have a difference of  1 2/… and another, … and another, … 
Another and another 
Write down 2 fractions with a total of 3 4/5.     … and another, … and another, … 
Continue the pattern 
1/3 ÷ 2 = 1/6       1/6 ÷ 2 = 1/12      1/12 ÷ 2 = 1/24 
What do you notice? 
½ x ¼ = 
The answer is 1/8 , what is the question (involving fractions / operations) 
Give your top tips for dividing fractions. 

Curriculum 
Links 

MULTIPLICATION & DIVISION 
There are many connections and these need to be discussed with pupils. They need to see that fractions are numbers in their own right, and can, thus, be placed on a number line. They need to understand how fractions 
are linked to division – using both sharing and grouping. Also, the link to multiplication and finding factors, and that fractions express a relationship between 2 groups, e.g. 3 out of these 4, the proportion. 
REAL LIFE 
When shopping, children can compare prices presented in decimal form. Consider reductions in price when the reduction is given as a fraction (e.g. ‘one third off’) or percentage (‘20% off today’). Sharing the cost of a total 
bill equally in a restaurant provides a useful context in which to practise estimation of fractions as well as calculating. 
MEASUREMENT 
Fractions skills can be also emphasised when focusing on measurement. Journey times and fuel consumption can be estimated and calculated (e.g. what fraction of the journey do we have remaining?)  
Measurement of area and perimeter is strongly linked to work with fractions, ratio and proportion; what proportion of the playground needs to be set aside for ball games? 
STATISTICS 
When interpreting and evaluating data children will need to use their fraction knowledge. E.g. Half a million people are earning 20% below the minimum wage 
ART 
Issue 11 of the NCETM Primary Magazine provides wonderful links to the work of artist Mondrian, with a focus on fractions and decimal work 

Concept Decimals 
National 

Curriculum 

Identify the value of each digit in numbers given to three decimal places 
Solve problems which require answers to be rounded to specified degrees of accuracy 
Multiply one-digit numbers with up to two decimal places by whole numbers 
Multiply and divide numbers by 10, 100 and 1000 where the answers are up to three decimal places 
Use written division methods in cases where the answer has up to two decimal places. 
Recall and use equivalences between simple fractions, decimals and percentages, including in different contexts. 

White 
Rose Small 

Steps 

Three decimal places 
Multiply by 10, 100 and 1,000 
Divide by 10, 100 and 1,000 
Multiply decimals by integers 
Divide decimals by integers 
Division to solve problems 
Decimals as fractions 
Fractions to decimals 

NRICH  

Question 
Bank 

Give an example of a fraction that is greater than 1.1 and less than 1.5. 
Now another example that no one will think of. Explain how you know. 
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 =  
Complete the pattern 

1 
8 

2 
8 

3 
8 

4 
8 

0.375 ??? ??? ??? 

Complete the table. 
Another and another Write a unit fraction which has a value of less than 0.5?  
… and another, … and another, … 

https://www.ncetm.org.uk/resources/16792


 
 

Ordering 

Which is larger, 
1
/

3 
or 

2
/

5
?     Explain how you know. 

Put the following amounts in order, starting with the largest. 
23%, 5/8, 3/5, 0.8 
 

Curriculum 
Links 

ART 
Issue 11 of the NCETM Primary Magazine provides wonderful links to the work of artist Mondrian, with a focus on fractions and decimal work. 

Concept Percentages 
National 

Curriculum 

Recall and use equivalences between simple fractions, decimals and percentages, including in different contexts 
Solve problems involving the calculation of percentages [for example, of measures and such as 15% of 360] and the use of percentages for comparison 
Recall and use equivalences between simple fractions, decimals and percentages, including in different contexts. 

White 
Rose Small 

Steps 

Fractions to percentages 
Equivalent FDP 
Percentage of an amount 
Percentages – missing values 
Percentage increase and decrease 
Order FDP 

NRICH  

Question 
Bank 

 

Curriculum 
Links 

REAL LIFE 
When shopping, children can compare prices presented in decimal form. Consider reductions in price when the reduction is given as a fraction (e.g. ‘one third off’) or percentage (‘20% off today’). Sharing the cost of a total 
bill equally in a restaurant provides a useful context in which to practise estimation of fractions as well as calculating. 
MEASUREMENT 
Fractions skills can be also emphasised when focusing on measurement. Journey times and fuel consumption can be estimated and calculated (e.g. what fraction of the journey do we have remaining?) Measurement of 
area and perimeter is strongly linked to work with fractions, ratio and proportion; what proportion of the playground needs to be set aside for ball games? 
STATISTICS 
When interpreting and evaluating data children will need to use their fraction knowledge. E.g. Half a million people are earning 20% below the minimum wage 

Concept Ratio & Proportion 
National 

Curriculum 

Solve problems involving the relative sizes of two quantities where missing values can be found by using integer multiplication and division facts 
Solve problems involving similar shapes where the scale factor is known or can be found 
Solve problems involving unequal sharing and grouping using knowledge of fractions and multiples 
Solve problems involving the calculation of percentages [for example, of measures and such as 15% of 360] and the use of percentages for comparison 

White 
Rose Small 

Steps 

Using ratio language 
Ratio and fractions 
Introducing the ratio symbol 
Calculating ratio 
Using scale factors 
Calculating scale factors 
Ratio and proportion problems 

NRICH Orange Drink ** P 
Pumpkin Pie Problem ** P 
Jumping * P 

https://www.ncetm.org.uk/resources/16792


 
 

Would you Rather? * P 

Question 
Bank 

What else do you know? 
In a flower bed a gardener plants 3 red bulbs for every 4 white bulbs. How many red and white bulbs might he plant? 
If she has 100 white bulbs, how many red bulbs does she need to buy? 
If she has 75 red bulbs, how many white bulbs does she need to buy? 
If she wants to plant 140 bulbs altogether, how many of each colour should she buy? 
Do, then explain 
Purple paint is made from read and blue paint in the ratio of 3:5.    To make 40 litres of purple paint how much would I need of each colour? Explain your thinking. 
What else do you know? 
88% of a sum of money = £242. Make up some other statements.     Write real life problems for your number sentences. 
Undoing 
I think of a number and then reduce it by 15%. The number I end up with is 306. What was my original number? 
In a sale where everything is reduced by 15%, I paid the following prices for three items.    £255, £850, £4.25    What was the original selling price? 
Unpicking 
A recipe needs to include three times as much apple than peach. The total weight of apples and peaches in a recipe is 700 grammes. How much apple do I need? 
Other possibilities 
A 50-seater coach travels to the match. Most of the seats are taken.    Junior tickets cost £13 and Adult tickets cost £23.     The only people on the coach are Juniors and Adults.    The total amount paid for tickets is 
approximately £900    How many people on the coach were adults and how many were juniors? 

Curriculum 
Links 

FRACTIONS 
When working on ratio and proportion and/or fractions, including decimals and percentages, there are opportunities to make connections between them, for example: 
In the same way that fractions describe the relationship between parts of a whole and the whole of which they are a part, proportion also expresses the relationship between parts and wholes. Ratio, on the other hand, 
describes the relationships between parts. When working with ratio, the whole can be inferred by understanding the total number of parts. In turn, once the total number of parts is known, any number of those parts can 
be expressed as a fraction or proportion of the whole. It is helpful to work through an example: imagine 10 counters of which 4 are red and 6 are blue. When comparing the red with the blue, we see that there are 4 red 
for every 6 blue; the ratio is 4:6. This can be simplified to 2:3. Proportion is usually represented as a fraction. Four out of ten counters are red, so, 4/10 are red. Six out of ten counters are blue, so, 6/10 are blue. These 
fractions can be simplified to ⅖ and ⅗. You can practise this with the children using counters, interlocking links or cubes or a collection of classroom items, for example, 8 pencils and 4 rubbers. 8⁄12 of the collection are 
pencils, this fraction can be simplified to ⅔. 4⁄12 are rubbers, this can be simplified to ⅓. Simplifying fractions covers the first objective in the above list. 
The fractions made can also be converted to decimals and percentages, for example 0.4 or 40% of the counters are red and 0.6 or 60% of the counters are blue. 0.3 of 30% of the collection are pencils and 0.7 or 70% are 
rubbers. 
Using the ITP Fractions gives opportunities to visually make comparisons between fractions, decimals, ratio and proportion. 
Ratio and proportion is another ITP worth exploring with the children. In this ITP you can demonstrate comparisons between different ratios and proportions with volumes of liquids. 
MULTIPLICATION & DIVISION 
When working on ratio and proportion and/or multiplication and division there are opportunities to make connections between them, for example: 
Scaling an object or an amount down by multiplying by a fraction, for example, if sketching a tree or building in the school’s grounds, the height would need to be scaled down. You could ask the children to make an 
estimate of the height of the object by walking away from it until, when they bend down, they can see its top from between their legs. They put a marker at this point and then measure from the marker to the base of the 
object. This will give a reasonable estimate of its height because the child will be looking at the top of the tree at an angle of approximately 45 degrees if viewed in this way. Therefore, the height of the tree will be the 
same as the distance from it. To make a sketch, this measurement needs to be scaled down. For example, if it was 10m tall and they wanted to make a scale drawing showing the tree as 1m high, they would need to draw 
the tree at a scale of 1:10 (or multiply the height of the tree by a scale factor of 1/10). 
Children could draw classroom objects to scale. For example, the height of a table measuring 50cm could be scaled down to (multiplied by scale factor) 1/5 to make the table10cm in the drawing. 
STATISTICS 
When working on ratio and proportion and/or statistics there are opportunities to make connections between them, for example: 
Using the ITP Data Handling is an effective way to explore comparisons using a pie chart. In the example below, the children could estimate the percentages of people of different ages and compare them. They could 
present the information as proportions using fraction and/or decimals. They could compare data as ratios, for example the ratio of those under 20 to those between 20 and 50 is 1:2. 
SCIENCE 
Within the science curriculum there are opportunities to work with ratio and proportion. For example, pupils should select the most appropriate ways to answer science questions using different types of scientific enquiry, 
including observing changes over different periods of time, noticing patterns, grouping and classifying things, carrying out comparative and fair tests and finding things out using a wide range of secondary sources of 
information. The children could, for example, construct pie charts or use ratio and proportion to compare groupings and classifications or the results of tests that they carry out. 
GEOGRAPHY 
Within the geography curriculum there are opportunities to connect with ratio and proportion, for example in the introduction of the Key Stage 2 Programme of Study it states that pupils should extend their knowledge 
and understanding beyond the local area to include the United Kingdom and Europe, North and South America. This will include the location and characteristics of a range of the world’s most significant human and 
physical features. Children could, for example, find and compare distances between countries or cities, compare population statistics, temperatures, lengths of rivers, heights of mountains. The results of any comparisons 
could be displayed in a pie chart. 



 
 

See, for example: 
Weather 
Environments around the world 
Mathematics and geography 
HISTORY 
There are also opportunities to work with ratio and proportion, linked to history, for example, ‘pupils should continue to develop a chronologically secure knowledge and understanding of British, local and world history, 
establishing clear narratives within and across the periods they study. The children could, for example, represent the lengths of the different periods in history and the rules of different British monarchs using pie charts’ 
(History Programme of Study). This would enable them to make comparisons using proportion as fractions or percentages. 
See, for example: 
The Victorians 
The Romans 

Concept Statistics 
National 

Curriculum 

Interpret and construct pie charts and line graphs and use these to solve problems 
Calculate the mean as an average 

White 
Rose Small 

Steps 

Read and interpret line graphs 
Draw line graphs 
Use line graphs to solve problems 
Circles 
Read and interpret pie charts 
Pie charts with percentages 
Draw pie charts 
The mean 

NRICH Match the Matches ** P 
Birdwatch * I 
Probably … * P 
Odds or Sixes? * G 
Same or Different? ** G 
Tricky Track ** G 
Winning the Lottery ** P 

Question 
Bank 

True or false? 
(Looking at a pie chart) “More than twice the number of people say their favourite type of T.V. programme is soaps than any other” 
Is this true or false? 
Convince me. 
Make up your own ‘true/false’ statement about the pie chart. 
What’s the same, what’s different?  
Pupils identify similarities and differences between different representations and explain them to each other 
Create a questions Make up a set of five numbers with a mean of 2.7 
Missing information The mean score in six test papers in a spelling test of 20 questions is 15.Five of the scores were 13  12  17  18  16 What was the missing score? 

Curriculum 
Links 

GEOMETRY, FRACTIONS, CALCULATION 
The construction of pie charts will provide an essential link with work on angles and fractions, as well as calculation. 
MEASUREMENT 
The use of conversion graphs when carrying out work online graphs provides a nice link to converting different units of measure. 
REAL LIFE 
When carrying out measuring activities in the classroom, it is likely that the mean average will be useful. 
There are many, many examples of ‘real life’ situations where a wealth of data needs to be digested, sorted, presented or interpreted. Websites such as ‘Stats4Schools’, the content of which is now hosted by the National 
Stem Centre, has a large number of ‘real’ datasets’ that children could use in other curriculum areas. ‘Census at School’ also provides a vast bank of data resources that can be utilised in the classroom. 
GEOGRAPHY 
Geographical data and information based on other regions and countries can provide a good context for statistics work. 
Measurements and readings recorded in science lessons, e.g. of sound levels, temperature, plant height etc, can all be used as datasets for statistics work in mathematics. 

http://nrich.maths.org/public/viewer.php?obj_id=4937
http://nrich.maths.org/7553
http://nrich.maths.org/7245
http://nrich.maths.org/public/viewer.php?obj_id=2859
http://nrich.maths.org/public/viewer.php?obj_id=1176
http://nrich.maths.org/public/viewer.php?obj_id=2150
http://nrich.maths.org/7244


 
 

Concept Algebra 
National 

Curriculum 

Use simple formulae 
Generate and describe linear number sequences 
Express missing number problems algebraically 
Find pairs of numbers that satisfy an equation with two unknowns 
Enumerate possibilities of combinations of two variables 

White 
Rose Small 

Steps 

Find a rule – one step 
Find a rule – two step 
Use an algebraic rule 
Substitution 
Formulae 
Word Problems 
Solve simple one step equations 
Solve two step equations 
Find pairs of values 
Enumerate possibilities 

NRICH Domino Sets * P I 
Plenty of Pens * P 

Question 
Bank 

Connected Calculations 
p and q each stand for whole numbers.    p + q = 1000 and p is 150 greater than q.    Work out the values of p and q. 
Undoing 
The diagram below represents two rectangular fields that are next to each other. 

 
Field A 

 

Field 
B 

 
Field A is twice as long as field B but their widths are the same and are 7.6 metres.    If the perimeter of the small field is 23m what is the perimeter of the entire shape containing both fields?  
If y stands for a number complete the table below 

y 3y 3y + 1 

25   

  28 

What is the largest value of y if the greatest number in the table was 163? 
Generalising 
Write a formula for the 10th, 100th and nth terms of the sequences below. 
4, 8, 12, 16 ……… 
0.4, 0.8, 1.2, 1.6, …….. 

Curriculum 
Links 

REAL LIFE 
Recipes or formulae such as: Child’s dose = Age × Adult dose 
Age + 12 
or F = 9⁄5 C + 32 
Working out the reading age of a particular text – e.g. 
where N is the number of one-syllable words in a passage of 150 words. 

 FORECAST formula 
 

 
 FOG index 

 

https://nrich.maths.org/9965
https://nrich.maths.org/1117


 
 

where A = no. of words in passage 
n = no. of sentences 
L = no. of words containing 3 or more syllables (excluding the'-ing' and 'ed' endings). 
More information on reading age formulae, can be found here 

Concept Properties of Shape 
National 

Curriculum 

Draw 2-D shapes using given dimensions and angles 
Illustrate and name parts of circles, including radius, diameter and circumference and know that the diameter is twice the radius 
Compare and classify geometric shapes based on their properties and sizes and find unknown angles in any triangles, quadrilaterals and regular polygons 
Recognise angles where they meet at a point, are on a straight line, or are vertically opposite, and find missing angles 
Recognise, describe and build simple 3-D shapes, including making nets 

White 
Rose Small 

Steps 

Measure with a protractor 
Introduce angles 
Calculate angles 
Vertically opposite angles 
Angles - triangles 
Angles – special cases 
Find missing angles 
Angles - quadrilaterals 
Angles – regular polygons 
Draw shapes 
Draw nets 

NRICH Cut Nets ** P 
Making Cuboids ** P I 
Where Are They? * P 
Quadrilaterals *** P I 
Round a Hexagon * P 
Making Spirals *** P 
Shape Draw * P 
Baravelle * P 

Question 
Bank 

What’s the same, what’s different? What is the same and what is different about the nets of a triangular prism and a square based pyramid? 
Visualising 
Jess has 24 cubes which she builds to make a cuboid. Write the dimensions of cuboids that she could make. 
List all the possibilities. 
Always, sometimes, never 
Is it always, sometimes or never true that, in a polyhedron, the number of vertices plus the number of faces equals the number of edges? 
Other possibilities 
Not to scale 
 
 
 
 
The angle at the top of this isosceles triangle is 110 degrees.  
What are the other angles in the triangle? 
Other possibilities 
If one angle of an isosceles triangle is 36 degrees.  
What could the triangle look like – draw it. 
Are there other possibilities. 
Draw a net for a cuboid that has a volume of 24 cm3. 
Convince me 
One angle at the point where the diagonals of a rectangle meet is 36 degrees.  

http://www.cimt.plymouth.ac.uk/resources/topical/reading/reading.htm
http://nrich.maths.org/public/viewer.php?obj_id=2315
http://nrich.maths.org/public/viewer.php?obj_id=90
http://nrich.maths.org/public/viewer.php?obj_id=1058
http://nrich.maths.org/public/viewer.php?obj_id=962
http://nrich.maths.org/8095
http://nrich.maths.org/8294
https://nrich.maths.org/10368
http://nrich.maths.org/6522


 
 

What could the other angles be?     Convince me 

Curriculum 
Links 

FRACTIONS 
When solving practical problems, there are many links to be made between geometry, measures and elements of number and place value. Calculating percentages of angles, e.g. 15% of a circle, of 25% of 360˚ can bring 
the two mathematical strands together. 
POSITION & DIRECTION 
Shapes of given properties can be translated, rotated and reflected, and positions described on the full 4-quadrant coordinate grid. Measurement skills can be used to define scale factors between similar shapes, and to 
calculate areas of parallelograms and triangles. 
REAL LIFE 
Using their ability to recognise and describe 3-D shapes used in building houses, packaging used by supermarkets and storage boxes used in and around the home. 
DT 
Using an ability to draw 2-D shapes using given dimensions and angles to make and construct technology projects. Building simple and more complex 3-D shapes using plastic toy construction materials as an example. 
PE 
Orienteering, pupils use knowledge of angles to find clues and use an understanding of properties of shapes to solve problems. 
ICT 
Use of programming technology to design sequences, using knowledge of angles, to compare and classify geometric shapes based on their properties. Pupils use knowledge of angles to support program writing and 
building of 3-D models. 
HISTORY 
Pyramids and obelisks – using plasticine or modelling equipment to build models and gain an understanding of the faces and angles used in building 3-D shapes used throughout history. 
ART  
NCETM Primary Magazine provides many useful links for looking at shape within art. Issue 34 provides some useful starting points, using the snail work of Matisse as a stimulus. 

Concept Position & Direction 
National 

Curriculum 

Describe positions on the full coordinate grid (all four quadrants) 
Draw and translate simple shapes on the coordinate plane and reflect them in the axes. 

White 
Rose Small 

Steps 

The first quadrant 
Four quadrants 
Translations 
Reflections 

NRICH Cops and Robbers * G 
Eight Hidden Squares ** P 
Coordinate Tan ** P 
Ten Hidden Squares *** P 

Question 
Bank 

Working backwards 
Two triangles have the following co-ordinates: 
Triangle A:     (3, 5)   (7, 5)    (4, 7) 
Triangle B:    (3, 1)  (7, 1)   (4, 3) 
Describe the translation of triangle A to B and then from B to A. 

Curriculum 
Links 

GEOGRAPHY 
Coordinates through map work. 
DT 
Use their knowledge of translation, in particular, scaling up and down. 
Coordinates and translation may also be used when designing rooms, planning buildings and floor layouts, or  
ART 
Scaling drawings or patterns in Art & Design. 

Concept Perimeter & Area 
National 

Curriculum 

Recognise that shapes with the same areas can have different perimeters and vice versa 
Calculate the area of parallelograms and triangles 

https://www.ncetm.org.uk/resources/38454
http://nrich.maths.org/public/viewer.php?obj_id=6288
http://nrich.maths.org/public/viewer.php?obj_id=6280
http://nrich.maths.org/public/viewer.php?obj_id=1109
http://nrich.maths.org/public/viewer.php?obj_id=2654


 
 

White 
Rose Small 

Steps 

Shapes – same area 
Area and perimeter 
Area of a triangle  
Area of a parallelogram 

NRICH Dicey Perimeter, Dicey Area * G 
Next Size Up ** P 

Question 
Bank 

Testing conditions 
A square has the perimeter of 12 cm. When 4 squares are put together, the perimeter of the new shape can be calculated. 
For example: 
 
 
What arrangements will give the maximum perimeter? 
Always, sometimes, never 
The area of a triangle is half the area of the rectangle that encloses it: 
 
 
 
 

Curriculum 
Links 

REAL LIFE 
Calculations of area and perimeter are often used when decorating rooms (for carpet, paint, skirting board etc.) or a garden (circular/square pond area, lawn area, perimeter fencing etc) 

Concept Volume 

National 
Curriculum 

Recognise when it is possible to use formulae for area and volume of shapes 
Calculate, estimate and compare volume of cubes and cuboids using standard units, including cm3, m3 and extending to other units (mm3, km3) 

White 
Rose Small 

Steps 

Volume – counting cubes 
Volume of a cuboid 

NRICH Dicey Perimeter, Dicey Area * G 
Next Size Up ** P 

Question 
Bank 

Other possibilities 
(links with geometry, shape and space) 
A cuboid has a volume between 200 and 250 cm cubed. 
Each edge is at least 4cm long. List four possibilities for the dimensions of the cuboid. 
 

Curriculum 
Links 

 

Concept Converting Units 
National 

Curriculum 

Solve problems involving the calculation and conversion of units of measure, using decimal notation up to three decimal places where appropriate  
Use, read, write and convert 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 
Convert between miles and kilometres  

White 
Rose Small 

Steps 

Metric measures 
Convert metric measures 
Calculate with metric measures 
Miles and kilometres 
Imperial measures 

https://nrich.maths.org/10333
https://nrich.maths.org/10333


 
 

NRICH  

Question 
Bank 

The answer is ….  
24 metres cubed 
What is the question? 
 
What do you notice?8 km = 5 miles 
16km =          miles  
4 km =           miles 
 
Fill in the missing number of miles. 
Write down some more facts connecting kilometres and miles. 

Curriculum 
Links 

MEASUREMENT 
Within mathematics, pupils can connect the conversion of units of measurement (for example, from kilometres to miles) to a graphical representation as preparation for understanding linear/proportional graphs. They 
should know approximate conversions and should able to tell if an answer is sensible. 
Children could convert between pounds Sterling and currencies of these other countries, using formulae or straight-line conversion graphs. 
NUMBER & PLACE VALUE & CALCULATION 
When focusing on measuring temperature, pupils should make use of the number line to add and subtract positive and negative integers 
GEOGRAPHY 
In geography, children will learn of other countries around the world, their climate, landscape and traditions. Map work involves the use of scale, and conversion between measurements.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 
 

Problem Solving Reasoning 
Engage with mathematical activities and problems, making links and moving between different representations (concrete, pictorial, abstract) 
Independently choose to scaffold thinking using concrete, pictorial or abstract representations, if required. 
Independently choose to represent thinking using concrete, pictorial or abstract representations, as appropriate. 
Make suggestions of ways to solve a range of problems. 
Organise work from the outset, looking for ways to record and work systematically. 
Find and predict possibilities that match the context using patterns spotted to support. 
Independently check and improve their work (e.g. look for other possibilities, repeats, missing answers, errors and ways to improve). 
Pattern spot and begin to express generalisations/proof using words and symbolic notation. 
Make and investigate conjectures and provide examples and counter-examples. 
When they have solved a problem, pose a similar problem for a peer. 

Provide proof of reasoning, expressing generalisations in words and symbolic notation. 
Reflect on others’ proof and use this to improve their own work. 
Edit and improve their own and a peer’s proof. 
Investigate ‘what if?’ questions. 
Create ‘what if?’ questions. 

 


