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Reasoning and problem solving 

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 10

Teddy thinks this chew bar is 13.2 cm 
long.

Teddy thinks this chew bar is 13.2 cm 
long.

0.9 (10.4 – 9.5)

0.49

Yes

Amir is thinking of a number  
with 2 decimal places.

Eva is thinking of a number with  
1 decimal place.

Do you agree with Tiny?

Explain your answer.

Dora is thinking of a number with  
1 decimal place.

What is the difference between the 
greatest and smallest possible  
numbers Dora could be thinking of?

Scott is thinking of a number with  
2 decimal places.

When he rounds the number to the 
nearest whole number, the answer  
is zero.

What is the greatest number Scott could 
be thinking of?

Round to the nearest whole number

Rounded to 
the nearest whole 

number, my 
number is 10

Rounded to  
the nearest whole 

number, my  
number is 5Amir

Rounded to the 
nearest whole number, 

my number is 6

Eva’s number  
must be greater than 

Amir’s number.

Eva
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Round to 1 decimal place

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 11

Notes and guidance 

In this small step, children build on the previous step by rounding 
to 1 decimal place.

They see which numbers with 1 decimal place are either side of 
a number with 2 decimal places. From here, they work out which 
number with 1 decimal place is closer. As with rounding to the 
nearest whole number, a number line is a useful visual aid. When 
rounding to 1 decimal place, if the digit in the hundredths column 
is 5, children learn that the number rounds to the greater of the 
two numbers with 1 decimal place. It is important that children 
understand that integers, including zero, can also be written as 
numbers with 1 decimal place, for example 3 = 3.0

For this step, only numbers with up to 2 decimal places will be 
rounded, as rounding numbers with 3 decimal places is covered  
in Year 6

Key questions

•	 How can you work out what numbers with 1 decimal place 
are either side of a number with two decimal places?

•	 Which number with 1 decimal place is your number closer to? 
How do you know?

•	 What number is halfway between the two numbers to  
1 decimal place?

•	 How do you round a number that is halfway between the two 
numbers to 1 decimal place?

Possible sentence stems

•	 The numbers with 1 decimal place either side of  are 

 and  

 is closer to  than  

 rounded to one 1 decimal place is 

•	 Halfway between  and  is 
Things to look out for

•	 Children may not think of zero as a whole number.

•	 Children may round to the whole number rather than  
1 decimal place.

•	 The phrase “round down” can lead children to round too 
low, for example rounding 6.91 down to 6.8 rather than 6.9

National Curriculum links

•	Round decimals with 2 decimal places to the nearest whole number 
and to 1 decimal place
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Key learning

•	 Aisha has used a number line to find which numbers with  
1 decimal place lie either side of 6.16

6.09 6.11 6.176.14 6.26.12 6.186.156.13 6.196.166.1 6.21

Use a number line to find the numbers with 1 decimal place that 
lie either side of each number.

4.83
     

12.46
     

9.91
     

2.22
     

6.08

•	 Here is the number 3.43

0.1 0.1 0.1 0.1111 0.01 0.01 0.01

	 How can you use the place value counters to show that  
3.43 rounds to 3.4 to 1 decimal place?

	 Use place value counters to round the numbers to  
1 decimal place.

6.89
        

4.71
        

0.15
        

7.04

•	 Teddy has used a number line to find that 2.37 rounded to  
1 decimal place is 2.4

2.3 2.322.31 2.33 2.34 2.35 2.36 2.37 2.38 2.39 2.4

– 0.7 + 0.3

Use Teddy’s method to round the numbers to 1 decimal place.

4.83
     

12.46
     

9.91
     

2.22
     

6.08

•	 How does the number line show that 2.98 rounds to 3.0 to  
1 decimal place?

– 0.08 + 0.02

2.91 2.962.93 2.99 3.02.972.942.92 2.982.952.9

Round the numbers to 1 decimal place.

6.96
        

4.03
        

9.99
        

0.95

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 11

Round to 1 decimal place
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Reasoning and problem solving 

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 11

Teddy thinks this chew bar is 13.2 cm 
long.

multiple possible 
answers, e.g.

14.95, 17.97, 19.04

Whitney is thinking of a number 
between 11 and 20

What could Whitney’s number be?

Is there more than one  
possible answer? 

Talk about it with a partner.

Round to 1 decimal place

multiple possible 
answers, e.g.

3.75, 3.79, 3.81, 3.84

Some children may 
include answers 
such as 3.845

Mo is thinking of a number.

Write at least four different numbers 
that Mo could be thinking of.

Rounded to the 
nearest whole number,  

my number is 4
 Rounded to the nearest 

tenth, my number  
is 3.8

Yes

Do you agree with Tiny?

Explain your answer.

Rounding to 
1 decimal place is 

the same as rounding 
to the nearest 

tenth. My number  
has 2 decimal places. 
When I round it to  

1 decimal place, I get the 
same answer as when I 
round it to the nearest 

whole number.
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Understand percentages

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 12

Notes and guidance 

In this small step, children are introduced to percentages for the  
first time.

Children learn that “per cent” relates to “number of parts per 100”. 
If the whole is split into 100 equal parts, then each part is worth 
1%. Hundred squares and 100-piece bead strings or Rekenreks are 
useful representations for exploring this concept. This idea can 
also be linked to previous learning by comparing to hundredths 
being 1 part out of a whole that is split into 100 equal parts; this 
will be covered in greater detail in the following steps.

Using bar models, the learning extends to 1 whole being split 
into 10 equal parts, allowing children to explore multiples of 10%. 
Children then estimate 5% on a bar model split into 10 equal parts 
by splitting a section in half, for example 35% is three full sections 
and half of the next section.

Key questions

•	 How many parts is the square split into?

•	 How many parts per hundred are shaded/not shaded?

•	 What percentage of the square is shaded/not shaded?

•	 What does “100%” mean?

•	 How many parts is the bar model split into?

•	 If the whole bar represents 100%, what is each part worth?

Possible sentence stems

•	 If the whole is shared into 100 equal parts, then each part 

represents %.

•	 If the whole is shared into 10 equal parts, then each part 

represents %.

•	  out of  equal parts are shaded. 

The percentage shaded is %.Things to look out for

•	 Children may think that 1% means 1 part, regardless of 
whether there are 100 parts in total or not.

•	 Children may forget to write the % symbol.

•	 When seeing 1 part out of a whole that has been split into 
10 parts, children may believe this is 1% rather than 10%.

National Curriculum links

•	Recognise the per cent symbol (%) and understand that per cent 
relates to “number of parts per 100”, and write percentages as a 
fraction with denominator 100, and as a decimal fraction
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Key learning

•	 The hundred square has 1 part shaded. This is 1%.

How many parts of each hundred square are shaded?

                    
What percentage of each hundred square is shaded?

•	 The bar model has been split into 10 equal parts and 1 part  
is shaded.

This is 10%: 100%

10%

What percentage of each bar model is shaded?

      

•	 Esther’s bar model has 10% shaded.

She draws a line to split  
the shaded part into two  
equal parts.

What is each of the smaller parts worth?

•	 Draw bar models to show the percentages.

15%
     

95%
     

75%
     

25%
     

55%

•	 There are 100 children in a school.

All the children have either a school dinner or a packed lunch.

47 children have a packed lunch.

What percentage of children in the school have a school dinner?

•	 Complete the part-whole model.

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 12

100%

10%

21% 58%

100%

Understand percentages

100%

%

100%

%

100%

%
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Reasoning and problem solving 

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 12

Teddy thinks this chew bar is 13.2 cm 
long.

No

multiple possible 
answers, e.g.

It could be 25%.

It must be less than 
55%.

It cannot be 100%.

Filip has spilt paint on his  
hundred square.

Complete the sentences to describe 
what percentage is shaded.

It could be %.

It must be %.

It cannot be %.

Whitney and Brett have drawn  
diagrams showing percentages.

Whitney                         Brett

Do you agree with Whitney?

Explain your answer.

100% 100%

I have shaded 
more parts than Brett,  

so my percentage 
is greater.

Understand percentages
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Percentages as fractions

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 13

Notes and guidance 

In this small step, children continue to explore percentages by 
comparing them to fractions.

In the previous step, children saw that a percentage was a number 

of parts per hundred. This links to seeing a percentage as a 

fraction with a denominator of 100. This learning extends to 10% 

being equivalent to 1
10 and therefore 20% equivalent to 2

10 and so 

on. Children use a fraction wall to split 100% into different-sized 

groups and so work out the percentage equivalents of fractions, for 

example 14 is 100% split into 4 groups, 100 ÷ 4 = 25, so 14 = 25%.

The focus of this step is percentages and fractions within 1 whole 
only. Decimal equivalents will be introduced in the next step.

Key questions

•	 What is a percentage?

•	 If the whole is split into 100 equal parts, then what percentage  
is  parts equivalent to?

•	 How are percentages and fractions similar? How are they different?

•	 What is 100 divided by 2/4/5/10?

•	 What is  as a percentage?

•	 What is one half of 100? What is 12 as a percentage?

Possible sentence stems

•	 % is equivalent to 100 

•	 The fraction  is equivalent to %.

Things to look out for

•	 Children may think that the numerator of any fraction is 

the same as the percentage, for example 9
10 = 9%.

•	 Not knowing common equivalent fractions to those with a 
denominator of 100 will make finding those percentages 

hard, for example not knowing 14 = 25
100 will make finding  

 14 = 25% difficult.

National Curriculum links

•	Recognise the per cent symbol (%) and understand that per cent 
relates to “number of parts per 100”, and write percentages as a 
fraction with denominator 100, and as a decimal fraction

•	Solve problems which require knowing percentage and decimal 

equivalents of 1
2  , 1

4  , 1
5  , 2

5  , 4
5  and those fractions with a 

denominator of a multiple of 10 or 25
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Key learning

•	 Complete the sentence to find what fraction and what  
percentage of each hundred square has been shaded.

                    

                    

 parts out of 100 = 100 = %

•	 Complete the sentence to find what fraction and what percentage of 
each bar model has been shaded.

 parts out of 10 = 10 = %

•	 100%

1
2

1
2

1
4

1
4

1
4

1
4

1
5

1
10

1
10

1
10

1
10

1
10

1
10

1
10

1
10

1
5

1
5

1
5

1
5

1
10

1
10

Complete the sentences to convert each fraction to a percentage.

Use the fraction wall to help you.

  12               14               15               1
10

 = 100% split into  equal groups.

100 ÷  = 

So  = %

•	 1
5 is equal to 20%.

This means that 25 is equal to 40%.

Complete the statements.

  35 = %         4  = 75%         7
10 = %         5  = 80%

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 13

Percentages as fractions
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Reasoning and problem solving 

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 13

Teddy thinks this chew bar is 13.2 cm 
long.

No

No

This only works 
when the 
denominator is 100, 
because “per cent” 
means parts per 
hundred.

40%

Is Eva correct?

Explain your answer.

At a cinema, 4
10 of the audience  

are adults.

The rest of the audience is made up  
of boys and girls.

There are twice as many girls as boys.

What percentage of the audience  
are girls?

Do you agree with Teddy?

Explain your answer.

Percentages as fractions

100% = 1

50% = 12

25% = 14

1
8 cannot convert 

to a percentage  
because 8 is not  
a factor of 100

To convert a 
fraction to a percentage, 
you just need to put a 

per cent sign next  
to the numerator.
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Percentages as decimals

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 14

Notes and guidance 

In the previous step, children began looking at the relationship 
between percentages and fractions. In this small step, they find 
decimal equivalents to percentages.

Use place value counters, bead strings and straws to recap that 
when 1 whole is split into 10 equal parts, each part is equal to 0.1 
and when it is split into 100 equal parts, each part is equal to 0.01. 
Children relate this understanding to percentages, comparing  
0.1 and 10%, and 0.01 and 1%. If 10% = 0.1 and 1% = 0.01, then  
11% = 0.1 + 0.01 = 0.11

Children may begin to see a “trick” of writing “zero point” in front 
of the percentage to make a decimal, but this will cause confusion 
when converting single-digit percentages into decimals or, later, 
percentages greater than 100%. Exploring the equivalence of 0.01 
and 1% using a variety of representations will help children avoid 
this misconception.

Key questions

•	 What is similar/different about percentages and decimals?

•	 How many tenths/hundredths/per cent are equal to 1 whole?

•	 What percentage is equal to one hundredth?  
What is one hundredth as a decimal?

•	 What percentage is equal to one tenth?  
What is one tenth as a decimal?

Possible sentence stems

•	  = %

•	 There are  tenths/hundredths in 1 whole.

•	 % is equivalent to 1 whole.

Things to look out for

•	 Children may see single-digit percentages as tenths rather 
than hundredths, for example 6% = 0.6

•	 Children may confuse percentages and decimals, for 

example 12 = 0.50%

National Curriculum links

•	Recognise the per cent symbol (%) and understand that per cent 
relates to “number of parts per 100”, and write percentages as a 
fraction with denominator 100, and as a decimal fraction

•	Solve problems which require knowing percentage and decimal 

equivalents of 1
2  , 1

4  , 1
5  , 2

5  , 4
5  and those fractions with a 

denominator of a multiple of 10 or 25
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Key learning

•	 Use the models to complete the statements.

0.10.1 0.1 0.1 0.1

0.10.1 0.1 0.1 0.1

1

	�
10% 10% 10% 10% 10% 10% 10% 10% 10% 10%

100%

  0.1 = %                  = 30%

  0.8 = %                  = 100%

•	 Dora has used place value counters and a bar model to  
show that 0.01 is equivalent to 1%.

0.01 0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01 0.01

0.1

�
1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

10%

Use Dora’s fact to complete the statements.

  0.01 = %                  = 7%

  0.05 = %                  = 9%

•	 Mo uses a 100-piece bead string to represent 100%.

Complete the statements.

  3 beads =  = %

  13 beads =  = %

  97 beads =  = %

   beads =  = 21%

•	 Write < , > or = to complete the statements.

90%  0.9		   8.5  85%

  1%  0.1		 50%  0.5

•	 Write the decimals and percentages in ascending order.

80%
        

0.08
        

0.88
        

18%
        

81%

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 14

Percentages as decimals
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Reasoning and problem solving 

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 14

Yes

0.29

29%

multiple possible 
answers, e.g.

0.3 and 45%

0.46 and 53%

Tiny is comparing a percentage with  
a decimal.

Do you agree with Tiny?

Explain your answer.

What is the missing part?

Give your answer as a decimal and as  
a percentage.

Using the digit cards only once  
for each solution, complete the 
comparison in as many different ways 
as you can.

3
  

4
  

5
  

6
  

7
 

0.  <  % < 
3
5

Compare answers with a partner.

Percentages as decimals

51% must be  
greater than 0.5 because 

51% is more than half 
of 100% and 0.5 is exactly 

half of 1 whole.

21% 0.5

1 
whole
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Equivalent fractions, decimals and percentages

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 15

Notes and guidance 

This small step builds on the previous two steps, with children now 
finding equivalent fractions, decimals and percentages. As this 
concept is covered again in Year 6, the focus at this stage should 
be kept quite narrow, mainly looking at the equivalents to halves, 
quarters, fifths and tenths. All of these equivalents can be found by 
splitting up a hundred square or bead string into the given equal 
parts and then making the link to hundredths.

Once children are confident finding the unit fraction equivalents, 
they explore finding the non-unit fraction equivalents, for example 
3
4 , 12 and 7

10. Other representations, such as number lines and bar 

models, are useful for helping children to visualise the relationship 
between fractions, decimals and percentages. Children begin 
to explore less standard conversions such as 92%, which will be 
covered further in Year 6

Key questions

•	 How can you find the fraction equivalent of a percentage?

•	 How can you find the decimal equivalent of a percentage?

•	 How many parts has the whole been split up into? 
So what fraction is each part worth?

•	 If the whole is 100%, what is 1
10?

•	 If 1
10 is equal to 10%, what is 3

10 equal to?

Possible sentence stems

•	 The whole has been split into  equal parts, so each part  

is worth 1

•	 If the whole is equal to 100%, then each part is worth %.

Things to look out for

•	 If children do not have a secure understanding of the 
concept that the whole can be made up of 100 parts, some 
common errors can occur, particularly when converting 

fractions to percentages, for example writing 15  as 5% or  
7

10 as 7%.

National Curriculum links

•	Recognise the per cent symbol (%) and understand that per cent 
relates to “number of parts per 100”, and write percentages as a 
fraction with denominator 100, and as a decimal fraction

•	Solve problems which require knowing percentage and decimal 

equivalents of 1
2  , 1

4  , 1
5  , 2

5  , 4
5  and those fractions with a 

denominator of a multiple of 10 or 25
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Key learning

•	 1
2 of the hundred square is shaded.

Shade a hundred square and complete the sentences for  
each fraction.

  1
5

  1
10

Compare answers with a partner.

•	 What are the fraction and decimal equivalents of 92%?

What are the percentage and decimal equivalents of 28
100?

•	 Use the bar model to help you complete the  
equivalence statements.

  14 = % =              = 75% = 

•	 Complete the bar model to help find the equivalents.

% % % % %

100%

  35 = % = 		    = 40% = 

   = % = 0.8		     = % = 1

•	 Complete the number line to show the equivalents.

0%

0

10%

0.1

30%

0.6 1

1
10

4
10

9
10

•	 Filip buys a bag of sweets.

He eats 70% of the sweets and gives 1
10 to his sister.

What percentage of the sweets is left in the bag?

What fraction is left?

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 15

Equivalent fractions, decimals and percentages

100%

1
4

1
4

1
4

1
4

50
100  is shaded.

0.5 is shaded.

50% is shaded.

100  is shaded.

 is shaded.

% is shaded.
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Reasoning and problem solving 

Year 5 | Spring term | Block 3 – Decimals and percentages | Step 15

False

False

True

False

No

None of the 
children have black 
hair, because  
1
4  = 25%, 35  = 60% 

and 25% + 60% + 
15% = 100%

Are the statements true or false?

Explain your reasons.

1
4  of the children in a class have  

brown hair.

3
5  have blonde hair.

15% have ginger hair.

How many children have black hair?

Do you agree with Tiny?

Explain your answer.

Equivalent fractions, decimals and percentages

I cannot work 
out how many children have 
black hair because I do not 
know how many children are  

in the class altogether.

1
10 = 10%, so 1

5 = 5%

1
2 = 0.5 = 24 = 50% = 5

10

2
5 = 0.4 = 4%

0.5 < 25% because 5 is less than 25




