Progression in Language in Maths

	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	1NPV-1
Count forwards and backwards within 100.

“…seven, eight, nine, ten, eleven, twelve, thirteen… twenty, twenty-one, twenty-two…” 
“…seven, eight, nine, one-ten, one-ten-one, one-ten-two, one-ten-three… two-tens, two-tens-one, two-tens two…” 
	
	3NPV-1
Equivalence of 10 hundreds and 1 thousand.
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“10 tens is equal to 1 hundred.”
[image: ]

“18 tens is equal to 10 tens and 8 more tens.” “10 tens is equal to 100.” “So 18 tens is equal to 100 and 8 more tens, which is 180.”
[image: ]







“100 is 10 times the size of 10.”
	4NPV-1
Equivalence of 10 hundreds and 1 thousand.
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“10 hundreds is equal to 1 thousand.” 

[image: ]


“18 hundreds is equal to 10 hundreds and 8 more hundreds.” 
“10 hundreds is equal to 1,000.” 
“So 18 hundreds is equal to 1,000 and 8 more hundreds, which is 1,800.” 
[image: ]





“1000 is 10 times the size of 100.” 
“1,800 is 10 times the size of 180.”
	5NPV-1
Tenths and hundredths.

“1 is 10 times the size of one-tenth.” 
“One-tenth is 10 times the size of one-hundredth.” 
“1 is 100 times the size of one-hundredth.”
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“10 tenths is equal to 1 one.” 
“10 hundredths is equal to 1 tenth.” 
“100 hundredths is equal to 1 one.”


[image: ]


“18 hundredths is equal to 10 hundredths and 8 more hundredths.” 
“10 hundredths is equal to 1 tenth.” 
“So 18 hundredths is equal to 1 tenth and 8 more hundredths, which is 0.18.”
	6NPV-1
Powers of 10.
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“10 hundred-thousands is equal to 1 million.”

“1,000,000 is 10 times the size of 100,000.” “100,000 is one-tenth times the size of 1,000,000.”

“10 thousands is equal to 10,000.” 
“10,000 is 10 times the size of 1,000.” “1,000 is one-tenth times the size of 10,000.

“50,000 is 100 times the size of 500.” “500 multiplied by 100 is equal to 50,000.” 
“500 is one-hundredth times the size of 50,000.” “50,000 divided by 100 is equal to 500.”

	 
	2NPV-1 
Place value in 2-digit numbers.

“This is the number 42. The 4 shows we have 4 groups of ten. The 2 shows we have 2 extra ones.” 

	3NPV-2
Place value in 3-digit numbers.

“8 plus 6 is equal to 14, so 8 tens plus 6 tens is equal to 14 tens.”
	4NPV-2
Place value in 4-digit numbers.

	5NPV-2
Place value in decimal fractions.

“Three hundredths is zero-point-zero-three.”
	6NPV-2
Place value on numbers up to 10,000,000.

“In 67,000.4… 
• the 6 represents 6 ten-thousands; the value of the 6 is 60,000
• the 7 represents 7 thousands; the value of the 7 is 7,000 
• the 4 represents 4 tenths; the value of the 4 is 0.4”

	1NPV-2
Numbers to 20 in the linear number system.

[image: ] “a is 5 because it is halfway between 0 and 10.” 
“b is 12 because it is 2 more than 10.” 
“c is 19 because it is one less than 20.”
	2NPV-2 
2-digit numbers in the linear number system.

[image: ]
“a is 36 because it is one more than the midpoint of 35.” 
“b is 79 because it is one less than 80.”
	3NPV-3
3-digit numbers in the linear number system.

[image: ]

“The previous multiple of 100 is 600. The next multiple of 100 is 700.” 
“The previous multiple of 10 is 680. The next multiple of 10 is 690.”

	4NPV-3
4-digit numbers in the linear number system.
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“The previous multiple of 1,000 is 8,000. The next multiple of 1,000 is 9,000.” 
“The previous multiple of 100 is 8,600. The next multiple of 100 is 8,700.” 
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“The closest multiple of 1,000 is 9,000.” 
“8,681 rounded to the nearest thousand is 9,000.” 
 
	5NPV-3
Decimal fractions in the linear number system.

[image: ]
“a is 0.14 because it is 1 hundredth less than the midpoint of 0.1 and 0.2, which is 0.15.” 
“b is 0.41 because it is 1 hundredth more than 0.4.”


	6NPV-3
Numbers up to 10 million in the linear number system.

“The previous multiple of 1 million is 5 million. The next multiple of 1 million is 6 million.” 
“The previous multiple of 100,000 is 5,100,000. The next multiple of 100,000 is 5,200,000.”

	
	
	3NPV-4
Reading scales with 2, 4, 5 or 10 intervals.

“Twenty-five, fifty, seventy-five, one hundred” needs to be a fluent spoken language pattern, which pupils can continue over 100.
	4NPV-4
Reading scales with 2, 4, 5 and 10 intervals.

“Twenty-five, fifty, seventy-five, one hundred” needs to be a fluent spoken language pattern. Fluency in this language pattern provides the basis to count in multiples of 250. 

	5NPV-4
Reading scales with 2, 4, 5 or 10 intervals.

[image: ]

“Twenty-five, fifty, seventy-five, one hundred” needs to be a fluent spoken language pattern. Fluency in this language pattern provides the basis to count in multiples of 0.25.
	6NPV-4
Reading scales with 2, 4, 5 or 10 intervals.



	
	
	
	
	5NPV-5
Converting between units of measure.

“1m is 100cm.” “So is 75cm.”

“1,000ml is 1 litre.” “So 3,000ml is 3 litres, and 3,700ml is 3.7 litres.”

“100p is £1.” “So 50p is £0.50, and 52p is £0.52.”
	

	[image: ]1NF-1 Fluently add and subtract within 10.

“I know that double 3 is equal to 6, so 4 plus 3 is equal to 7.”

[image: ]
“If I subtract 2 from an even number I get the previous even number, so 6 minus 2 is equal to 4.”
	2NF-1
Fluently add and subtract within 10.

	3NF-1
Fluently add and subtract within and across 10.

	
	
	

	1NF-2 Count forwards and backwards in multiples of 2, 5 and 10.
[image: ]





 “The pencils are in groups of 10, so we will count in tens.” 

“Ten, twenty, thirty…” 
“1 group of 10, 2 groups of 10, 3 groups of 10…” In time, shortened to: “1 ten, 2 tens, 3 tens…” 

	
	3NF-2
Recall of multiplication tables.

Verbal sound pattern to associate 3 relevant numbers.
“Six fours are twenty-four.”

“4 times 5 is 20, so 20 divided by 5 is 4.”
	4NF-1
Recall of multiplication tables.

Verbal sound pattern to associate relevant numbers.

“nine sevens are sixty-three”. 

	5NF-1
Secure fluency in multiplication and division facts.

	

	
	
	
	4NF-2
Division problems with remainders.

“If the dividend is a multiple of the divisor there is no remainder.” 
“If the dividend is not a multiple of the divisor, there is a remainder.” 
“The remainder is always less than the divisor.” 



[image: ]




“The 30 represents the total number of scouts.” 
“The 4 represents the number of scouts in each tent.” 
“The 7 represents the number of full tents.” 
“The 2 represents the number of scouts left over.” 
“We need another tent for the 2 left-over scouts. 8 tents are needed.” 


	
	

	
	
	3NF-3
Scaling number facts by 10.

[image: ]

“3 times 5 is equal to 15.” “3 times 5 tens is equal to 15 tens.” “15 tens is equal to 150.”

“3 times 5 is equal to 15.” “3 tens times 5 is equal to 15 tens.” “15 tens is equal to 150.”

	4NF-3
Scaling number facts by 100.
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3 x 5 = 15
3 x 500 = 1500
“3 times 5 is equal to 15.” 
“3 times 5 hundreds is equal to 15 hundreds.” 
“15 hundreds is equal to 1,500.” 

3 x 5 = 15
300 x 5 = 1500
“3 times 5 is equal to 15.” 
“3 hundreds times 5 is equal to 15 hundreds.” 
“15 hundreds is equal to 1,500.” 

“If I multiply one factor by 100, I must multiply the product by 100.” 

15÷3 = 5 1,500÷300 = 5 1,500÷3=500 

“If I multiply the dividend by 100 and the divisor by 100, the quotient remains the same.” 
“If I multiply the dividend by 100 and keep the divisor the same, I must multiply the quotient by 100.” 
	5NF-2
Scaling number facts by 0.1 or 0.01.
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“8 plus 6 is equal to 14, so 8 tenths plus 6 tenths is equal to 14 tenths.” 
“14 tenths is equal to 1 one and 4 tenths.”
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3 x 5 = 15
3 x 0.05 = 0.15

“3 times 5 is equal to 15.” “3 times 5 hundredths is equal to 15 hundredths.” “15 hundredths is equal to 0.15.”

3 x 5 = 15
0.03 x 5 = 0.15

“3 times 5 is equal to 15.” “3 hundredths times 5 is equal to 15 hundredths.” “15 hundredths is equal to 0.15.”

“If I make one factor one-hundredth times the size, I must make the product one-hundredth times the size.”

15 ÷ 3 = 15
0.15 ÷ 0.03 = 5
0.15 ÷ 3 = 0.05

“If I make the dividend one-hundredth times the size and the divisor one-hundredth times the size, the quotient remains the same.” 
“If I make the dividend one-hundredth times the size and keep the divisor the same, I must make the quotient one-hundredth times the size.”

	

	1AS-1
Compose and partition numbers to 10.
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 “There are 6 flags. 4 are spotty and 2 are stripy.” 
“6 is the whole. 4 is a part. 2 is a part.” 
	2AS-1
Add and subtract across 10.

	3AS-1
Calculate complements to 100.

[image: ]

“First we make 10 ones. The ones digits add up to 1 ten, so we need 9 more tens.”
	
	
	6AS/MD-1
Quantify additive and multiplicative relationships.
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“The relationship between 2 numbers can be expressed additively or multiplicatively.”

	1AS-2
[image: ]Read, write and interpret additive equations. 

 “There are 5 flowers in one bunch. There are 2 flowers in the other bunch. There are 7 flowers altogether.” 
“We can write this as 5 plus 2 is equal to 7.” 
“The 5 represents the number of flowers in 1 bunch.“ 
“The 2 represents the number of flowers in the other bunch.” 
“The 7 represents the total number of flowers.” 
ADDITION AS AGGREGATION


[image: ]

“There are 6 children altogether. 2 children are wearing coats. 4 children are not wearing coats.” 
“We can write this as 6 minus 2 is equal to 4.” 
“The 6 represents the total number of children.” 
“The 2 represents the number of children that are wearing coats.” 
“The 4 represents the number of children that are not wearing coats.” 
SUBTRACTION AS PARTITIONING


[image: ]

“First 4 children were sitting on the bus. Then 3 more children got on the bus. Now 7 children are sitting on the bus.” 
“We can write this as 4 plus 3 is equal to 7.” 
“The 4 represents the number of children that were on the bus at the start.” 
“The 3 represents the number of children that got on the bus.” 
“The 7 represents the number of children that are on the bus now.”
ADDITION AS AUGMENTATION


[image: ]
“First there were 4 children in the bumper car. Then 1 child got out. Now there are 3 children in the bumper car.” 
“We can write this as 4 minus 1 is equal to 3.” 
“The 4 represents the number of children that were in the car at the start.” 
“The 1 represents the number of children that got out of the car.” 
“The 3 represents the number of children that are in the car now.”  
SUBTRACTION AS REDUCTION.
	2AS-2
Solve comparative addition and difference problems.

	3AS-2
Columnar addition and subtraction.
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“3 ones plus 5 ones is equal to 8 ones.”
“4 tens plus 2 tens is equal to 6 tens.” 

“5 ones minus 3 ones is equal to 2 ones.” 
“6 tens minus 2 tens is equal to 4 tens.”
	
	
	6AS/MD-2
Derive related calculations.

70 + 2 = 72    60 + 12 = 72
“If one addend is increased and the other is decreased by the same amount, the sum stays the same.”

5 x 8 = 10 x 4
“If I multiply one factor by a number, I must divide the other factor by the same number for the product to stay the same.”

0.3 x 320 = 3 x  ?
“If I multiply one factor by a number, and keep the other factor the same, I must multiply the product by the same number.”

	
	2AS-3
Add and subtract within 100.

[image: ]

“4 plus 3 is equal to 7. So 4 tens and plus 3 tens is equal to 7 tens.”

[image: ]

“10 minus 3 is equal to 7. So 30 minus 3 is equal to 27.”


“I know that 2 plus 5 is equal to 7, so 20 plus 50 is equal to 70.  There are 9 ones as well, so 20 plus 50 is equal to 79.”
	3AS-3
Manipulate the additive relationship.

[image: ]
“If we swap the values of the subtrahend and difference, the minuend remains the same.”

• missing-addend problems (addend +  ? = sum) 
“There is a missing part. To find the missing part, we subtract the other part from the whole.”
329 + ? = 743       743  - 329  =?

• missing-subtrahend problems (minuend - ? = difference) 
“There is a missing part. To find the missing part, we subtract the other part from the whole.”
477 - ?  = 285       477 – 285 = ?

• missing-minuend problems (? - subtrahend =m difference)
“There is a missing whole. To find the missing whole, we add the 2 parts.”
? – 527  = 87       527 + 87 = ?

	
	
	6AS/MD -3
Solve problems involving ratio relationships.

“For every 1 cup of rice you cook, you need 2 cups of water.” 
“For every 10 children on the school trip, there must be 1 adult.”

“For every 2 yellow beads there are 3 green beads”.

	
	2AS-4
Add and subtract within 100.
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“First I partition both numbers. Then I add the ones.  Then I combine all of the tens and all of the ones.”

	
	
	
	6AS/MD-4
Solve problems with 2 unknowns.

	
	2MD-1
Multiplication as repeated addition.

[image: ]
“There are 3 equal groups of eggs.” 
“There are 5 eggs in each group.” 
“There are 3 groups of 5.” 

“The 3 represents the number of groups.” 
“The 5 represents the number of eggs in each group.” 
“The 15 represents the total number of eggs.” 
	3MD-1
Multiplication and division structures.

“Factor times factor is equal to product.”
“The order of the factors does not affect the product.”
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“7 times 2 is 14, so 14 divided by 2 is 7.” 
“14 divided into groups of 2 is equal to 7.”
I need 7 packs of ping-pong balls.
[image: ]









“7 times 2 is 14, so 14 divided by 2 is 7.” 
“£14 shared between 2 is equal to £7 each.”
Each child gets £7.


	4MD-1
Multiplying and dividing by 10 and 100.

“23, made 100 times the size, is 2,300.”
“23 multiplied by 100 is equal to 2,300.” 
“First we had 23 ones. Now we have 23 hundreds.” 

“1,450 is 10 times the size of 145.”
 “1,450 divided by 10 is equal to 145.” 
“First we had 145 tens. Now we have 145 ones.” 
	5MD-1
Multiplying and dividing by 10 and 100.

“8, made one-tenth of the size, is 0.8.” 
“8 divided by 10 is equal to 0.8.” 
“First we had 8 ones. Now we have 8 tenths.” 

“0.8, made 10 times the size, is 8.” 
“0.8 multiplied by 10 is equal to 8.” 
“First we had 8 tenths. Now we have 8 ones.”

“8cm is 10 times the length of 0.8cm.” 
“0.25kg is one-hundredth times the mass of 25kg.” 
“150 pencils is 10 times as many as 15 pencils.”
	

	
	2MD-2
Grouping problems: missing factors and division.

[image: ]
“The 15 represents the total number of biscuits.” 
“The 5 represents the number of biscuits in each bag.” 
“The 3 represents the number of bags.” 
“15 divided into groups of 5 is equal to 3.” 
	
	4MD-2
Manipulating the multiplicative relationship.

“2 groups of 3 is equal to 6.” 
“3, two times is equal to 6.” 
“2 groups of 3 is equal to 3, two times.” 

“2 groups of 7 is equal to 14.” 
“7 groups of 2 is equal to 14.” 
“2 groups of 7 is equal to 7 groups of 2.” 

“factor times factor is equal to product” 

[image: ]“The order of the factors does not alter the product.” 





7 x 2 = 14
The 2 represents the number of eggs in each nest/group.
The 7 represents the number of nests/groups.
The 14 represents the number of eggs/product.
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2 x 7 = 14
The 2 represents the number of nests/groups.
The 7 represents the number of eggs in each next/group.
The 14 represents the total number of eggs/product.

“If we swap the values of the divisor and quotient, the dividend remains the same.” 

14 ÷  7 = 2
14 shared between 7 is equal to 2.
The 14 represents the total number of eggs.
The 7 represents the number of nests/shares.
The 2 represents the number of eggs in each nest/share.

14 divided into groups of 7 is equal to 2.
The 14 represents the total number of eggs.
The 7 represents the number of eggs in each nest/group.
The 2 represents the number of nests/groups.
	5MD-2
Find factors and multiples.

“A multiple of a given number is the product of the given number and any whole number.” 
“A factor of a given number is a whole number that the given number can be divided by without giving a remainder.” 
“21 is a multiple of 3. 3 is a factor of 21.”

7 x 3 = 21
7 x 300 = 2100
700 x 3 = 2100

“21 is a multiple of 3, so… • 2,100 is a multiple of 300” 
• 2,100 is a multiple of 3”

	

	
	
	
	4MD-3
The distributive property of multiplication.

5 x 6 = 3 x 6 + 2 x 6
3 x 6 = 5 x 6 – 2 x 6
2 x 6 = 5 x 6 – 3 x 6 

“5 is equal to 3 plus 2, so 5 times 6 is equal to 3 times 6 plus 2 times 6.” 
	5MD-3
Multiplying using a formal written method.

34 x 2 =

“2 times 4 ones is equal to 8 ones: write 8 in the ones column.” 
“2 times 3 tens = 6 tens: write 6 in the tens column.”

	

	
	
	
	
	5MD-4
Divide using a formal written method.

84 ÷ 4 =
“8 tens divided by 4 is equal to 2 tens: write 2 in the tens column.” 
“4 ones divided by 4 is equal to 1 one: write 1 in the ones column.

	

	
	
	3F-1
Use and understand fraction notation.
[image: ]





“The whole is divided into 3 equal parts. 1 of these parts is shaded.”

[image: ]

“The whole is divided into 3 equal parts. Each part is one-third of the whole.”

“The whole is divided into 8 equal parts and 5 of those parts are shaded.  of the shape is shaded. .  is 5 one-eighths.”



	 
	
	6F-1
Simplify fractions.

“A fraction can be simplified when the numerator and denominator have a common factor other than 1.

“To convert a fraction to its simplest form, divide both the numerator and the denominator by their highest common factor.”

	
	
	3F-2
Find unit fractions of quantities.
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“The whole is 12 oranges. The whole is divided into 4 equal parts.” “Each part is  of the whole.  of 12 oranges is 3 oranges.”
[image: ]









“To find  of 15, we divide 15 into 5 equal parts.” “15 divided by 5 is equal to 3, so  of 15 is equal to 3.”
	 
	5F-1
Find non-unit fractions of quantities.

“To find  of 15, we divide 15 into 5 equal parts.” 
“15 divided by 5 is equal to 3, so  of 15 is equal to 3.”
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  of 40 =
“Three-fifths is equal to 3 one-fifths.” 
“To find 3 one-fifths of 40, first find one-fifth of 40 by dividing by 5, and then multiply by 3.”
	6F-2
Express fractions in a common denomination.

“We need to compare the denominators of   and .” 
"15 is a multiple of 5.” 
“We can use 15 as the common denominator.” “We need to express both fractions in fifteenths.”

“We need to compare the denominators of  and .”   
“8 is not a multiple of 3.” 
“24 is a multiple of both 3 and 8.” 
“We can use 24 as the common denominator.” “We need to express both fractions in twenty-fourths.”

“If one denominator is not a multiple of the other, we can multiply the two denominators to find a common denominator.”

“If the denominators are the same, then the larger the numerator, the larger the fraction.”



	
	
	3F-3
Fractions within 1 in the linear number system.
[image: ]






Pupils must practise dual counting:
“One fifth, two fifths, three fifths…” 
“1 one-fifth, 2 one-fifths, 3 one-fifths…”

“… three-fifths, four-fifths, five-fifths”
“… three-fifths, four-fifths, one”.




[image: ]






“Each whole-number interval is divided into 4 equal parts, so we count in quarters.”
	4F-1
Mixed numbers in the linear number system.




[image: ]






“Each interval is divided into 4 equal parts, so we count in quarters.” 
[image: ]



1 is between 1 and 2.” 
“The previous whole number is 1.” 
“The next whole number is 2.”
	
	6F-3
Compare fractions with different denominators.

“If the numerators are both 1, then the larger the denominator, the smaller the fraction.

“If the numerators are the same, then the larger the denominator, the smaller the fraction.”


	
	
	
	4F2 – Convert between mixed numbers and improper fractions.
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“When the numerator is a multiple of the denominator, the fraction is equivalent to a whole number.” 




[image: ]



“There are 2 groups of five-fifths, which is 10 fifths and 3 more fifths. This is 13 fifths.” 

[image: ]




“We have 21 eighths. 8 eighths is equal to 1 (whole).” 
“21 eighths is equal to 2 groups of 8 eighths, and 5 more eighths. This is 2 and 5 eighths.”

	5F-2
Find equivalent fractions.
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“The whole is divided into 4 equal parts and 1 of those parts is shaded.”
[image: ]




[image: ]“The whole is divided into 12 equal parts and 3 of those parts is shaded.”




“and  are equivalent because 1 is the same portion of 4 as 3 is of 12.”
	

	
	
	3F-4
Add and subtract fractions within 1.



[image: ]








“3 one-eighths plus 2 one-eighths is equal to 5 one-eighths.” 
“5 one-eighths minus 2 one-eighths is equal to 3 one-eighths.”

“When adding fractions with the same denominators, just add the numerators.” 
“When subtracting fractions with the same denominators, just subtract the numerators.”

	4F-3
Add and subtract improper and mixed fractions (same denominator).

“7 one-fifths plus 4 one-fifths is equal to 11 one-fifths.” 






“When adding fractions with the same denominators, just add the numerators.” 
“When subtracting fractions with the same denominators, just subtract the numerators.”

	5F-3
Recall decimal equivalents for common fractions.
	

	1G-1 Recognise common 2D and 3D shapes.

Shape a: “This is not a triangle because it has 4 sides.” 
Shape b or e: “This is a triangle because it has 3 straight sides.” 
Shape c or d: “This is not a triangle because it has 6 sides.” 
Shape f: “This is not a triangle because some sides are curved.” 
	2G-1
Describe and compare 2D and 3D shapes.


“This shape is a hexagon because it has exactly 6 straight sides.” 



“These shapes are all pentagons because they all have exactly 5 straight sides.” 

	3G-1
Recognise right angles.

	
	5G-1
Compare, estimate, measure and draw angles.

“An acute angle is smaller than a right angle.” 
“An obtuse angle is larger than a right angle but less than the angle on a straight line.” 
“A reflex angle is larger than the angle on a straight line, but less than the angle for a full turn.”

“D is the smallest angle. It is an acute angle.” “C is the largest angle. It is a reflex angle.”

“An acute angle is less than 90°.” 
“An obtuse angle is greater than 90° but less than 180°.” “A reflex angle is greater than 180° but less than 360°.”
	

	
	
	
	
	5G-2
Compare and calculate area.

“To find the area of a rectangle, multiply the length by the width.”

	

	1G-2
Compose 2D and 3D shapes from smaller shapes.
	
	3G-2
Draw polygons and identify parallel and perpendicular sides.

“These 2 lines are parallel because they are always the same distance apart. They will never meet no matter how far we extend them.” 
“These 2 lines are perpendicular because they are at right angles to each other.”
	4G-1 
Draw polygons specified by coordinates or translation.
[image: ]







“The polygon has been translated 4 squares to the right and 3 squares down.”









“First count along the x-axis, then count along the y-axis.”

	
	6G-1
Draw, compose and decompose shapes.

	
	
	
	4G-2
Perimeter: regular and irregular polygons.

“This is a regular polygon, because all of the sides are the same length, and all of the interior angles are equal.”

	
	

	
	
	
	4G-3
Identify line symmetry in 2D shapes.

“This is a line of symmetry because it splits the shape into two equal parts which are mirror images.”
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4NPV-1 Teaching guidance

4NPV-1 follows on from what children learnt in year 3 about the relationship between the
units of 10 and 100 (see 3NPV-1).

Pupils need to experience:
« what 1,000 items looks like

« making a unit of 1 thousand out of 10 units of 100, for example using 10 bundles
of 100 straws to make 1,000, or using ten 100-value place-value counters

Figure 1: ten 100-value place-value counters in a tens frame

Language focus

“10 hundreds is equal to 1 thousand.”

Pupils must then be able to work out how many hundreds there are in other four-digit
multiples of 100.

Figure 2: eighteen 100-value place-value counters in 2 tens frames.
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Figure 3: place-value chart illustrating the scaling relationship between ones, tens, hundreds and

thousands
Language focus
“1000 is 10 times the size of 100.”
“1,800 is 10 times the size of 180.”
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*100 hundredths is equal to 1 one.”

‘Once pupils understand the relative size of these new units, they should leam to use
place-value counters to represent the equivalence. Pupils must then be able to work out
how many tenths there are in other multiples of 0.1 and how many hundredths there are
n other multples of 0.01. Initially pupis shouid work with values that involve oy the
tenths place (for example 0.4) or only the hundredths place (for example 0.04). Once
they have leamt to write numbers with tenths and hundredths (SNPV-2), they should be
able to reason, for example, that

[ERS A

+ 18 hundredths is equal to 1 tenth and 8 hundredths, and is writen as 0.18
+ 18tenths is equalto 1 one and 8 tenths, and is written as 1.8

Figure & eighteen 0.01-value place.value counters in 2 tens frames

Language focus
#18 hundredths is equal to 10 hundredths and 8 more hundredths "
“10 hundredths is equal to 1 tenth.”

“S0 18 hundredihs is equal to 1 tenth and 8 more hundredths, which is 0.18."

Pupils need to be able to apply this reasoning to measures contexts, as shown in the

4 . Example assessment questions below.
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2NPV-2 Two-digit numbers in the linear number system

Reason about the location of any two-digit number in the linear number system, including
identitying the previous and next muliple of 10.

2NPV-2 Teaching guidance n

Pupils need to be able to identify or place two-digit numbers on marked number lines.
‘They should use efficent strategies and appropriate reasoning, including working
backwards from a multple of 10.

al b
0 10 20 30 40 50 60 70 8 9 100

Figuro 3:Identifying 36 and 79 on a marked 0 to 100 numbor lino

Language focus
*a is 36 because itis one more than the midpoint of 35."

“bis 79 because itis one less than 80."

Pupils should also be able to estimate the value or position of two-digit numbers on
unmarked numbers lines, using appropriate proportional reasoning, rather than counting
on from a start point or back from an end point. For example, here pupils should reason:
“60 is about here on the number line because i’ just over half way'.

0 60 100
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5NPV-3
Decimal fractions in the
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“ais 0.14 because itis 1
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Pupils need to be able todentify or place three-digit numbers on marked number lines
with a variety of scales. Pupils should also be able to estimate the value of position of
three-digit numbers on unmarked numbers lines, using appropriate proportional
reasoning. Pupils should apply this skil o taking approximate readings of scales i
measures and statistcs contexts, as shown in the 3NPV=3 below. For more detai on
identifying, placing and estimating positions of numbers on number lines, see year 2,
2NPV-2.

Pupils must also be able to identify which pair of multiles of 100 or 10 a given three-digit
number s between. To begin with, pupils can use a number line for support In tis.
example, for the number 681, pupils must identiy the previous and next mulples of 100
and 10.

681

|

600 700 800

o 100

300 400 500

200 900 1000

Figure 7: using a number line 1o identiy the next and previous multple of 100

681

|

600 610 620 630 640 650 660 670 680 690 700

Figure 8 using a numbor line to dantify the next and provious multpl of 10

Language focus.
“The previous multiple of 100 is 600. The next multiple of 100 is 700."
“The previous multile of 10 is 680. The next multiple of 10 is 690."

Pupils need to be able to identiy previous and next multples of 100 or 10 without the
support of a number line. °
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Pupls must also be abie to denify which pai of mutiples of 1000 or 100 a given our-
gt rumbar s botwean. To begin with, pUpls can use a number nafo support I tis
example, fortha Pumber 8,681, pupls must idently the previous and next mulipes of
1,000 30 100.

B8t

o T T
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Figus T sing 3 numbor st denity s provious and ot mullil o 1000
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T T I T
8000 8,100 8200 5300 8400 8500 8800 £700 8800 800 8000

Figure 8:usiog a umber e o denty he prvious and next s o 100

Language focus
“The previous mulple of 1,000 s 8000. The next muliple o 1,000 8,000,

“The previous multple of 100 8.800. Th next mulipe of 1005 8,700
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Figure 10: 0 to 1 number line marked and labelled in intervals of 5 hundredths

Pupils need to be able to identify or place decimal fractions on number lines marked in
tenths and/or hundredths. They should use efficient strategies and appropriate
reasoning, including identifying the midpoints or working backwards from a whole number
or a multiple of one tenth.

20
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Figure 11: identifying 0.14 and 0.41 on a 0 to 0.5 number line marked with intervals of hundredths

Language focus

“ais 0.14 because it is 1 hundredth less than the midpoint of 0.1 and 0.2, which is
0.15"

“bis 0.41 because it is 1 hundredth more than 0.4."

Pupils need to be able to estimate the value or position of decimal fractions on unmarked
or partially marked numbers lines, using appropriate proportional reasoning, rather than
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5NPV-4 Reading scales with 2, 4, 5 or 10 intervals
Divide 1 into 2, 4, 5 and 10 equal parts, and read scales/number lines marked in units
of 1 with 2, 4, 5 and 10 equal parts.
5NPV-4 Teaching guidance
By the end of year 5, pupils must be able to divide 1 into 2, 4, 5 or 10 equal parts. This is
important because these are the intervals commonly found on measuring instruments
and graph scales.

1 1

05 05 02 | 02 | 02 | 02 | 02
1 1
025 025 025 025 0.1/0.1(0.1/0.1{0.1/0.1/0.1(0.1/0.1]0.1
Figure 17: bar models showing 1 partitioned into 2, 4, § and 10 equal parts
Pupils should practise counting in multiples of 0.1, 0.2, 0.25 and 0.5 from 0, or from any
multiple of these numbers, both forwards and backwards. This is an important step in
becoming fluent with these number patterns.
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multiple of the divisor
there is no remainder.”
“If the dividend is not a
multiple of the divisor,
there is a remainder.”
“The remainder is always
less than the divisor.”

“The 30 represents the
total number of
scouts.”
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Scaling number facts by
100.
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3x500=1500
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“3 times 5 hundreds is
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is equal
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300x5=1500
“3 times 5 is equal to
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needed.”
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Scaling number facts by
010r0.01

“8 plus 615 equal to 14, s0
tenths plus 6 tenths is
equal to 14 tenths.”

“14 tenths is equal to 1
one and 4 tenths.”
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You can find out more about lusncy and recording for these calcuations here in the

calculation and fluency section: Number, place value and number facts: 3NPV=2 and
INE-3
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‘Similarly, pupils can use 10-value counters 1o understand how a known multplicative.
fact, such as 3x5=15, relates to a scaled calculation, such as 3x50=150. Pupils
should be able reason i terms of unitsing in tens.

Figure 15: 3.by.5 array of 10-value placo-value counters

3x5=15
30x5=150

Language focus. Language focus.

“3 times 5 is equalto 15." *3 times 5 s equalto 15."

“3 times 5 tens is equal o 15 tens." *3 tens times 5 is equalto 15 tens.”

“15 tens s equal to 150." “15 tens s equal to 150."

Muiplication calculations in this criterion shouid al be related to the 5, 10, 2, 4 and 8
multiplication tables. It is important for pupls to understand allof the calculations in this.
crierion in terms of working with units of 10.
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Figure 20: tens frames with 0.1-value counters showing 0.8+0.6 =14
8+6=14 14-6=8 14-8-6
0.8+06=1.4 14-06-08 14-08-06
Language focus
“8 plus 6 is equal to 14, so 8 tenths plus 6 tenths is equal to 14 tenths.”
«
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less than the divisor.”

“The 30 represents the
total number of
scouts.”

“The 4 represents the
number of scouts in
each tent.”

“The 7 represents the
number of full tents.”
“The 2 represents the
number of scouts left
over.”

“We need another tent

for the 2 left-over scouts.

8 tents are needed.”
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Figure 21: a 100 grid shaded in 2 colours to represent 0.62 and 0.38 as a complement to 1

Pupils can initially use 0.1- or 0.01-value counters to understand how a known
multiplicative fact, such as 3x5=15, relates to scaled calculations, such as 3x05=1.5
or 3x0.05=0.15. Pupils should be able reason in terms of unitising in tenths or
hundreds, or in terms of scaling a factor by one-tenth or one-hundredth.

Figure 22: 3-by-5 array of 0.01-value place-value counters

3x5=15
3x0.05=0.15

3x5=15
0.03x5=0.15

Language focus
“3 times 5 is equal to 15."

“3 times 5 hundredths is equal to 15
hundredths.”

“15 hundredths is equal to 0.15."

Language focus
“3 times 5 is equal to 15."

“3 hundredths times 5 is equal to 15
hundredths.”

“15 hundredths is equal to 0.15."
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“3 times 5 hundreds is
equal to 15 hundreds.”
“15 hundreds is equal to
1,500.”

3x5=15

300 x5 =1500

“3 times 5 is equal to
15.7

“3 hundreds times 5 is
equal to 15 hundreds.”
“15 hundreds js equal to
1,500.”

“If | multiply one factor
by 100, | must multiply
the product by 100.”

15:3=5
1,500+300 = 5
1,500+3=500

“If | multiply the
dividend by 100 and
the divisor by 100, the
quotient remains the
same.”

“If | multiply the
dividend by 100 and
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“3 ones plus 5 ones is equal to
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2. Then work out the number of additional tens needed. Pupils must understand that the
tens digits should bond to 9, not to 10.

3. Check that the 2 numbers sum to 100.

SH b6

Figure 13: calculating a comploment o 100

Language focus.

“First we make 10 ones. The ones digits add up to 1 ten, so we need 9 more tens.”

Making connections

Pupils will need to calculate the majority of two-digit complements to 100 as described.
‘above. However, pupils should memorise the pair 75 and 25 (see SNPV=4 ).

£

3AS-1 Example assessment questions

1. Which of these are correct complements to 100 and which have an extra 10? Tick the
correct column. Explain your answers.

R
[t | Simonrare | Eanaton |
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6AS/MD-1
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relationships.
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We can describe the relationship betveen the distances either addively (Lola has cycled
40k further than Holly; Holly has cycled 40km fewer than Lola) o multipicatively

2

(Lola has cycled 3 times the distance that Holly has cycled). The relationship between
the numbers 20 and 60 can be summarised as follows.

+40 x3
20| 60 2|60
- 3
Figure 11: additive relstionship between 20 and  Figure 12: mulipicative relationship between
£y 20ana60

Language focus

“The relationship betveen 2 numbers can be expressed additively or multpiicafively ”

As pupils progress into key stage 3, the abilty to relate, recognise and use multpicative
relationships is essential. A pupil who can think multplicatively would, for example,
calculate the cost of 1.2m of ribbon at 75p per metre as 1.2x75p, whereas a pupil who
was stil thinking only in terms of additive relationships would use the approach of finding
the cost of 0.2m (15p) and adding it o the cost of 1m (75p). During key stage 3, pupils
vill eguiarly use calculators to solve problems vith this type of structure, and the
muttilicative approach is more efficient because it involves fever steps.
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How many flowers are there altogether?

152 2852 352
Read, write and Solve comparative Columnar adition and
interpret additive addition and difference | subtraction.
equations. “There are | problems. “3 ones plus 5 ones is equal to
5 flowers in one bunch Sones.”
There are 2 flowers in “4 tens plus 2 tens s equal to 6
the other bunch. There tens.”
are 7 flowers

“5 ones minus 3 ones is equal

altogether.”

“We can write this as 5 to2 ones.” 54227
plus 2 is equal o 7." “6 tens minus 2 tens is equal
“The 5 represents the totens.” Figure 24: addition as aggrogation
number of flowers in 1

d

"The 2 represents the
number of flowers in
e :‘;‘z:f‘:;'r‘“s the Tere are 5 flowersin one bunch. There are 2 flwers in the other bunch. There are 7
total number of flowers altogether.

flowers.”

Language focus

“We can write this as 5 plus 2 is equal to 7."

“There are 6 children
altogether. 2 children

are wearing coats. 4 “The 2 represents the number of flowers in the other bunch.”

Pagesor1s  3997words [
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“The 5 represents the number of flowers in 1 bunch.”
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“We can write this as 5

plus 2 is equal o 7."

“The 5 represents the

number of flowers in 1
d

“The 2 represents the

number of flowers in

the other bunch.”

“The 7 represents the

total number of
flowers.”

“There are 6 children
altogether. 2 children
are wearing coats. 4
children are not
wearing coats.”

“We can write this as 6
minus 2 is equal to 4.”
“The 6 represents the
total number of
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How many children are not wearing coats?

LRI

6-2=4
Figure 25: subtraction as partitioning

Language focus

“There are 6 children altogether. 2 children are wearing coats. 4 children are not
‘wearing coats.”

“We can write this as 6 minus 2 is equal to 4.”
“The 6 represents the total number of children.”
“The 2 represents the number of children that are wearing coats.”

“The 4 represents the number of children that are not wearing coats.”

Pupils must also be able to write and interpret expressions and equations to represent
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total number of o Pupils must also be able to write and interpret expressions and equations to represent
children.” augmentation (increasing a quantity by adding more) and reduction (decreasing a

“The 2 represents the
number of children that
are wearing coats.”
“The 4 represents the
number of children that
are not wearing coats.”

|
*First 4 children were
sitting on the bus. Then
3 more children got on
the bus. Now 7 children
are sitting on the bus.”
“We can write this as 4
plus 3 is equal to 7."
“The 4 represents the
number of children that

were on the bus at the
start "

[«

Page9020 40iawords [

H P Type here to search

quantity by taking some away). Note that ‘take away’ should only be used to describe the
subtraction operation in reduction contexts.

How many chidren are on the bus now?

443=7
Figure 26: addition as augmentation

31

Language focus

“First 4 children were sitting on the bus. Then 3 more children got on the bus. Now 7
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start.” “The 7 represents the number of children that are on the bus now."

“The 3 represents the
number of children that
got on the bus.”

“The 7 represents the How many children are in the bumper car now?
number of children that
are on the bus now.”

“First there were 4
children in the bumper
car. Then 1 child got
out. Now there are 3
children in the bumper
car”

“We can write this as 4
minus 1 is equal to 3.”
“The 4 represents the
number of children that
were in the car at the
start.”

“The 1 represents the
number of children that
got out of the car.”
“The 3 represents the
number of children that
are in the car now.”

Figure 27: subtraction as reduction

Language focus

“First there were 4 children in the bumper car. Then 1 child got out. Now there are 3
children in the bumper car.”

“We can write this as 4 minus 1 is equal to 3."

“The 4 represents the number of children that were in the car at the start."
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SUBTRACTION AS
REDUCTION.
253 553
‘Add and subtract within Manipulate the additive
100 relationship.

“If we swap the values of the
subtrahend and difference, the
minuend remains the same.”

« missing-addend problems
(addend ? sum +=)

« missing-subtrahend
problems (minuend ?
difference - =

« missing-minuend problems
(2 subtrahend difference

“There is a missing part. To
find the missing part, we
subtract the other part from
the whole.”
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2AS-3 Teaching guidance

Pupils should be abl to apply known one-digit aditive facts to:

« adding and subtracting 2 multiples of ten
(for example, 40+30=70 and 70-30=40)
« adding and subtracting ones toffrom a two-digit number
(for example, 64+3=67 and 67-3=64)
« adding and subiraciing mulples of ten offrom a two-digit number
(for example, 45+30=T5 and 75-30=45)
« the special case of subtracting ones from a multiple of ten, by using complements.
of 10
(for example 30-3=27)
Tens frames, Dienes and partitioning diagrams.
leam how to relate these calculations to one-digit

3

B 7
so 40 v = 70
a5 v = 75

n be used to support pupils as they

.

Figuro 3: Dionos and squations to support adding a multplo of 10 to.a two-digit number
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Figuro 10: tons frams with countors, and number linos, to support subtracting onos from a
‘multiplo o 10

‘Throughout, pupils should use spoken language to demonstrate their reasoning.

Language focus
“4 plus 3is equal to 7. So 4 tens and plus 3 tens is equal to 7 tens.”

*10 minus 3 is equal to 7. So 30 minus 3 is equal to 27."

Pupils should also be able to apply strategies for addition or subtraction across 10, from >
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“The 1 represents the
number of children that
got out of the car.”
“The 3 represents the
number of children that
are in the car now.”
SUBTRACTION AS
REDUCTION
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Add and subtract within | Manipulate the additive
100 relationship.
“If we swap the values of the
subtrahend and difference, the
minuend remains the same.”
N + missing-addend problems
. (addend ? sum + =)
« missing-subtrahend
“4 plus 3 is equal to 7. | problems (minuend ?
So4tensandplus3 | difference-=)
tens is equal to 7 + missing-minuend problems
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“There is a missing part. To
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Figure 25: connecting the terms in addition and subtraction squations 1o the
partpartauhole siructure

With experience of the commutative property of adiion, pupils can now learn that,
because of the relationship between additon and subtracton, the commutatve property
has a related property for sublractin.

Language focus.

“If we swap the values of the subtrahend and difference, the minuend remains.
the same.”

Both of the following equations are therefore correct:
37-25-12
37-12-25

Pupils should use their understanding of the aditive relationship and how it s related to.
arts and a whole_the inueren ralationshin hahueen addiion and subiractinn_and the.
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“There are 5 eggsin | “The order of the factors does | the size, is 2,300 | s
each group.” not affect the product.” “23 multiplied by 100 | “
“There are 3 groups of is equal to 2,300.” o
5. “7 times 2 is 14, so 14 divided | “First we had 23 1
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As for 2AS~3, Dienes and partitioning diagrams can be used to support pupils as they
learn about strategies for carrying out these calculations.

To add 2 two-digit numbers, pupils need to combine one-digit addition facts with their
understanding of two-digit place value. Pupils should first lear to add 2 multples of ten
‘and 2 ones before moving on to the addition of 2 two-digit numbers, for example:

« 40+20+5+3=60+8=68
. 60+8=68

+ 23 = 60+
@)

+ ool
Go|
o
o

Figuro 11: Dianos and an oquation to support adding 2 two-digit numbors

)
o
o
o
g

Language focus

“First | partition both numbers. Then | add the tens. Then | add the ones.
‘Then | combine all of the tens and all of the ones.”

Pupils can then leam to be more efficient, by partitioning just one addend, for example:

45423 =45+20+3
-65+3

‘When pupils leam to subiract one two-digit number from another, the progression is
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2MD-1 Multiplication as repeated addition
Recognise repeated addilion contexts, representing them with mulipication equations
‘and calculating the product, within the 2, 5 and 10 multiplcation tables.
2MD-1 Teaching guidance
Pupils must first be able to recognise equal groups. To better understand and identify
‘equal groups, pupls should inially explore both equal and unequal groups. Pupils
should then learm to describe equal groups wih words.
Figure 12:recognising oqual groups - 3 groups of 5 eggs

Language focus

“There are 3 equal groups of eggs.”

“There are 5 eggs in each group.” L

“There are 3 groups of 5."
Based on their existing addiive knowledge, pupils shouid be able fo represent equal-
group contexts with repeated addiion expressions, for example 5+5+5. They should
then leamn to write multiplication expressions to represent the same contexts, for example

3x5. Pupils must be able to explain how each term in a multplication expression inks to
the context t represents.
Pupils must also be able to understand equivalence between a repeated addition -
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property of multiplication can also be used to show how known division facts can be
applied to the two different division structures.

Quotitive division Partitive division
Tneed 14 ping-pong balls. There are 2 | £14 15 shared between 2 children_ How
ping-pong balls in a pack. How many much money does each child get?

packs do | need?

14+2=7

14 1

2f2f2]2]2]2]2 7 7

Figure 28: using an array and bar model to

Figure 27: using an array and bar model to
<how that 14 shared between 2 1 equal to 7

how that 14 divided into groups of 25

cqualto?
Language focus Language focus
“7 times 2 is 14, 50 14 divided by 2 7 times 215 14, 50 14 divided by 2
577 77
*14 divided into groups of 2 is equal “£14 shared between 2 s equal to £7
o7 each”
Ineed 7 packs of ping-pong balls. Each child gets £7.

Atthis stage, pupils only need o be abe to apply division facts corresponding to division
by 5,10, 2, 4 and 8 o solve division problems with the two diferent contexts. In year 4,
pupils willlear, for example, that ifthey know that 27 =14, then they know both
1422=7 and 14+

% 1519
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number of groups.”
“The 5 represents the
number of eggs in each
group.”

1,450 divided by 1015
equal to 145.”

“First we had 145 tens.
Now we have 145

equalto8.”
“First we had 8t
Now we have 8 ¢

“Bem s 10 times,

Grouping problems:
missing factors and
division

“The 15 represents the
total number of
biscuits.”

“The 5 represents the
number of biscuits in
each bag.”

“The 3 represents the
number of bags.”

15 divided into groups
of 5is equal to 3.”

Paget30f21  3991words [

Manipulating the
multiplicative
relationship.

*2 groups of 3is
equal t0 6"

*3, two times is equal
to6.

“2 groups of 3 is equal
to 3, two times.”

*2 groups of 7 is
equal to 14."
“7 groups of 2 is
equal to 14"

“The 15 represents the ones.”
total number of eggs.” length of 0.8cm.”
“0.25kg is one-ht
times the mass ¢
“150 pencils is 1(
many as 15 penc
2MD-2 amD2 5MD-2

Find factors and

“Amultiple of a ¢
number is the pr
the given numbe
whole number.”
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number is a who
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“21is a multiple
factor of 21.”

7x3=21
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Pupils can use skip counting or their emerging 2, 5 and 10 multplication table fluency to
calculate the missing factor.

Figure 14: 3 bags of § biscuits alongside three S-value counters

Pupils should then lean that unknown-factor problems can also be represented with
division equations (quotitive division), for example, 155 =[] They should be able to

5=3

use skip counting o their muliplcation-table fluency to find the quotient: 1

Pupils should be able to describe how each term in the division equation links to the
context and describe the division equation in terms of ‘division into groups'.

Language focus
“The 15 represents the total number of biscuits.™
“The 5 represents the number of biscuits in each bag."
“The 3 represents the number of bags."

“15 divided into groups of 5 is equal to 3."
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Pupils must be able to describe what each number in the equation represents for the 2
different interpretations, in context.

Tx2=14
2x7=14

Interpretation 1 Interpretation 2

e UIUYLYOY G
000000 ® 0

Figure 19: 7 groups of 2~ 7 nests of 2 eggs and  Figure 20: 2 groups of 7 - 2 nests of 7 eggs and
seven 2-value counters two 7-value counters

‘ Language focus ‘ Language focus
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Pupils must be able to describe what each number in the equation represents for the 2
different interpretations, in context.

7x2=14
2xT=14

Interpretation 1 Interpretation 2

OJORORORORORO @© @

Figure 19: 7 groups of 2 = 7 nests of 2 eggs and Figure 20: 2 groups of 7 = 2 nests of 7 eggs and

seven 2-value counters two 7-value counters

Language focus

Language focus
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fractions. They should not begin, for example, by talking about ‘1 out of 3 parts’ without
reference to a whole.

Pupils should begin by working with concrete resources and diagrams. First they should
learn to identify the whole and the number of equal parts, then to describe one particular
equal part relative to the whole.

Figure 29: a circle divided into 3 equal parts, with one part shaded

Language focus

“The whole is divided into 3 equal parts. 1 of these parts is shaded.”

Pupils must be able to use this precise language to describe a unit fraction of a:

« shape/area (as in the above example)

* measure (for example, a length of ribbon or a beaker of water)

« set (for example, a group of sheep where all are white except one, which is black)
Pupils should then learn to interpret and write unit fractions, relating to these contexts,
using mathematical notation. They should continue to describe the whole, the number of
parts and the particular part, and relate this to the written fraction.

File  Home Insert Design Layout Referenc Mailings Review View Develop Help Table Design Layout & ©3
il Calibri (Body) T = A/ o g ﬁ'
pase B | B I U e x XA - Styles | Editing | Dictate | Editor
© S AL Avh KA OV q v v "
Clipboard [ Font [} Paragraph &l styles & Voice Editor ~
|_lw2\3wAIESw5\7wawalwlnwllw12w13w14lw15w15w17w18
6.”
© 3F-1

Use and understand fraction
notation.
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say. 3
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“inlo 3 equal pars. The donominator: 3
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“The whole has been divided...” | The fraction bar: =

“...into 3 equal parts.” The denominator: 3

“1 of these parts is shaded.” The numerator: 1
Language focus

“The whole is divided into 3 equal parts. Each part is one-third of the whole.”

A clear understanding of unit fractions is the foundation for all future fractions concepts.
Pupils should spend sufficient time working with unit fractions to achieve mastery before
moving on to non-unit fractions.

Pupils should learn that a non-unit fraction is made up of a quantity of unit fractions. They
should practise using unitising language to describe, for example, 5 eighths as 5 one-
eighths (here, we are unitising in eighths).

‘ Lanauaae focus

»
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Pupits should begin by working with concrete resources or diagrams representing sets.
Asin 3F-1, they should identfy the whole, the number of equal parts, and the size of

each part relative to the whole writen as a unit fraction. They should then extend their
description to quantify the number of items in a part, and connect this to the unit-fraction

operator.

Figure 30: 12 oranges divided into 4 equa parts.

(X1

Language focus
“The whole is 12 oranges. The whole is divided into 4 equa parts.”

FEah par o o i i of 12 rargee S oegen”
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Figure 31: using a bar model to represent 15 divided into § equal parts

Then pupils should make the link between partitive division and finding a fraction of a
quantity. They should understand that the situations are the same because both involve
dividing a whole into a given number of equal parts. Pupils must understand that,
therefore, division facts can be used to find a unit fraction of a quantity. “The whole is 12 oranges. The
whole is divided into 4 equal
parts.” “Each partis  of the

15 A
whole. § of 12 oranges is 3

oranges.”

“Tofind £ of 15, we divide 15
into 5 equal parts.” “15
divided by 5 is equal o 3, 50%
of 15is equal to 3.”
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beginning in year 3 wih fractions within 1.

Pupils should leam to count, forwards and backwards, in multples of unit ractions, with
the support of number lnes.

R
4 1 2 3 i
1

Figure 33: numbor line o support counting to-1 in multiples of one Quarter

o 1 oz 3 4
R

Figure 34: number line o support counting to 1in multples of one fith

Pupils should practise dual counting.

Language focus.

“One fith, two fifths, three fifths.

*1 one-ifth, 2 one-fifths, 3 one-fifths.

“This reinforces the understanding that non-unitfractions are repeated additions of unit
ractions.
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rather than the number of parts, for example, on the number line below they may count 3
marks and incorrectly deduce that the number line is marked in thirds.

1
T
—
t t t + {
0 1
1
7
—
t + + + {
0 1 2 3 4
1 4 4 3
1

Figure 35: labelling a 0 to 1 number line marked in quarters

Language focus

“Each whole-number interval is divided into 4 equal parts, so we count in quarters.”

Pupils must also be able to estimate the value or position of fractions on 0 to 1 number
lines that do not have fractional marks.

— vl

Figure 36: estimating the position of a fraction on a 0 to 1 number line
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4F-2 Convert between mixed numbers and improper fractions

Convert mixed numbers to improper fractions and vice versa,

4F-2 Teaching guidance
It should be noted that tis criterion covers content that is in year 5 of the national
curriculum. 1t has boen included here, in year 4, o improve coharence. Pupils have
already learnt that ractions where the numerator is equal to the denominator have a
value of 1. This knowledge should be extended 10 other integers. For exampl, ifwe.
know that 1, we can repeat groups of £ o see that -2 and % -3 and soon

o £ s # s
H ; ; 3 H
L —————
Language focus.

“When the numerator is a multple of the denominator, e fraction is equivalent o a
whole number."

Pupils can then lear to express mixed numbers as improper fractions.
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“When the numerator is a multiple of the denominator, the fraction is equivalent to a
whole number.”

Pupils can then leam to express mixed numbers as improper fractions.
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Figura 31: number line showing mixed numbar-improper fraction equivalence

o convert from mixed numbers to improper fractions, pupils should use their
multiplication tables facts to find the improper-fraction equivalent to the integer part of the.
mixed number, and then add on the remaining fractional part.

3

1m 1m

3

VS S Y £ £ (1 £ £ £
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3 = 2,
2im = £m
Figura 32: bar model showing mixed number-improper raction equivalence
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Pupils should then learn to convert in the other direction — from improper fractions to
mixed numbers. Pupils need to understand the improper fraction in terms of a muitiple of

a unit fraction. For example, they should be able to see 2! as 21 one-eighths. Pupils can

initially use unit-fraction counters (here, 1 value counters) to represent this. Conversion
to a mixed number then builds on division with remainders (4NF=2 ). In this example,
since 8 one-eighths is equal to 1 whole, pupils must find how many wholes can be made
from the 21 eighths, and how many eighths are left over.

W e 1m0

®®
1 8

Figure 33: using unit fraction counters to support conversion from an improper fraction to a
mixed number

Language focus
“We have 21 eighths. 8 eighths is equal to 1 (whole).”

“21 eighths is equal to 2 groups of 8 eighths, and 5 more eighths. This is 2 and
5 eighths.”
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“10 tens is equal to 1 hundred.”

Pupils must then be able to work out how many tens there are in other three-digit
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Pupis need to experience

« what 100 items looks like:
+ making a unit of 1 hundred out of 10 units of 10, for example using 10 bundies of
10 straws to make 100, or using ten 10-value place-value counters

Figure 1: ton 10-value place-valus countors in a tons frame

Language focus.

“10 tens is equal to 1 hundred.”

Pupils must then be able to work out how many tens there are in other three-digit
multples of 10.

Figuro 2 ghtoen 10-value place-valuo counters in 2 tens frames.

Language focus.
“18 tens is equal to 10 tens and 8 more tens.”
“10 tens is equal to 100."

“So 18 tens s equal to 100 and 8 more tens, which is 180."
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multiples of 10 based on the fact that they have a zero in the ones place.

As well as understanding 100 and other three-digit multiples of 10 in terms of grouping
and repeated addition, pupils should begin to describe 100 as 10 times the size of 10.

100s 10s 1s

@
N

ten times ten times
the size  the size

Figure 3: place-value chart illustrating the scaling relationship between ones, tens and hundreds

Language focus

“100 is 10 times the size of 10.”





