
Draw models to help solve word problems 

Lots of people (children and adults!) struggle with word problems. When presented with a 

calculation, it is clear what we need to do. However in a word problem, before we can start 

calculating, we must first work out what we need to calculate! Drawing a mathematical model helps 

us to visualise what is going on and so work out what calculation(s) we need to do. 

Over the next few weeks, we will look at a few different examples of models we can use. They are 

called “bar models” as they use a “bar” or block to represent the numbers.  

 

Reception and KS1: Parts and Wholes 

Look at these two example problems: 

Sally had 3 sweets.      Ron has 5 red cars and 3 blue cars. 
Amy gave her 2 more.      How many more red cars does he have? 
How many does Sally have now? 

 

 

 

 
 
Notice how both problems involve the whole, 5, which is split into parts, 3 and 2. 
We can express this relationship or “fact family” in a variety of ways: 
 

 

 

 

 

We can generalise this Part-Part-Whole relationship using bars:  

 

 

 

 

  

2 + 3 = 5              5 = 2 + 3 

3 + 2 = 5  5 = 3 + 2 

2 = 5 – 3 5 – 3 = 2 

3 = 5 – 2 5 – 2 = 3 
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KS1 and KS2: Equal Parts 

Sometimes our ‘parts’ will all be the same size. When we have equal parts, we may need to multiply 

and divide instead of adding and subtracting. Look at these two examples: 

Rachel has four books.      Sarah baked 24 cookies. 
Ella has five times as many books as Rachel.   If 6 people shared them, how many 
How many more books does Ella have?    Cookies would each person get? 

 

 

 

 

 

 

These bar models help us to ‘see’ what calculation we need to do. 

We can generalise these Comparison relationships: 
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KS2: Multiplication and Division 

Sometimes our ‘parts’ will all be the same size. When we have equal parts, we may need to multiply 

and divide instead of adding and subtracting. Here are three different questions we could ask about 

the same scenario: 

Whole Unknown 

  4 children go to the cinema.  
  They each pay £15. 
  How much do they spend altogether? 
 

 

Size of Groups Unknown 

4 children go to the cinema.  
  They pay £60 altogether. 
  How much do they each spend? 
 

 

Number of Groups Unknown 

Tickets to the cinema cost £15. 
  Some children spend £60 on tickets. 
  How much children bought tickets?  
 

 

 

 

 

These bar models help us to ‘see’  
what calculation we need to do. 
We can generalise these relationships: 
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Upper KS2: Fractions  

When we talk about fractions and percentages, we are talking about ‘equal parts’ of a whole. Look at 

these problems: 

On Saturday Lara read 
3

7
 of her book.  A computer game was reduced in a sale by 20% 

On Sunday she read the other 80 pages  And now costs £48. What was the original price? 
to finish her book. How many pages are 
there in Lara’s book? 

 
 

Hint: Percent means ‘parts in 100’ 
So 20% means 5 equal parts. 

Hint: We want 7 equal parts (denominator of fraction) 
       
     
 
Notes about Fractions 
 
 
 

  

The number above the bar in a 

fraction. It tells how many of 

the equal parts of the whole 

are being considered. 

The number below the bar in a 

fraction. It tells the total 

number of equal parts in the 

whole. 
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Lower KS2: Comparisons 

Sometimes we have parts of a whole and we need to compare the parts, instead of finding the 

whole. Look at these two examples, each showing a different way we can compare parts: 

Lisa is 13 years old.      There are 3 times as many boys as girls 
Her sister is 22 years old.    In a class. If there are 31 children in total,  
What’s the difference between them?   how many girls are there? 

 

 

 

 

 

 

These bar models help us to ‘see’ what calculation we need to do. 

We can generalise these Comparison relationships: 
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KS2: Before and After 

Sometimes we need to interact with our models to help us solve a problem. Something might 

change or a new element to the problem might be included and so we have to adapt our model or 

draw a new one. 

Here is an example where we have a ‘before’ and an ‘after’: 

Sam had 5 times as many marbles as Tom. If Sam gives 26 marbles to Tom, the two friends will have 

exactly the same amount. How many marbles do they have altogether? 

 

Step 1: Before 

 

 

 

Step 2: Something happens 

 

 

 

 

 

Step 3: After 

 

 

  Now we can clearly see that each 

‘part’ is worth 13 and so we can work 

out what they have altogether (x6). 

We could also calculate what they 

both started with, or what they ended 

up with. 
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Upper KS2: Ratio and Proportion 

We use ratio to show the relationship between different values (“parts”) and describe how they are 

related to each other. In everyday life, we make comparisons such as “for every one girl, there are 

two boys”.  

Here are two problems showing how a quantity can be shared in a given ratio: 

 

Emily has a packet of 20 sweets.    Emily has a packet of sweets. 
For every 3 red sweets, there are 2 purple.  For every 3 red sweets, there are 2 purple. 
How many sweets of each colour are there?  There are 12 red. How many purple? 

 

 
 
 
 
 
 
 

 
 
These bar models help us to ‘see’ what calculation we need to do. We can generalise ratio: 
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Upper KS2: Measurement Conversions 

We need to convert between units of length, mass and capacity (in both directions). 

To do this, we need to use our skills of multiplying and dividing by 10, 100 and 1000. 

 

Example: My door is 2.5m high. How tall is this in cm? 

I am talking about metres here. I have 2 and a half of them: 

 

 

 

 

 Now, we know that 1 m = 100 cm so we can rename our picture (turn every m into cm): 

  

 

 

 

 

Alternatively, we can think about the fact that there are 100 cm in every 1 m, so the amount 

of cm I need is 100 times more than the number of m I need: 

 2.5 m x 100 = 250 cm 

 

To go the other way, we know that the number of m is going to be 100 times less than the 

number of cm: 

 250 cm ÷ 100 = 2.5 m 

 
 

   

1 m                 1 m              0.5 m or ½ m      = 2.5 m 

   

100 cm          100 cm            50 cm     = 250 cm 
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Upper KS2: Converting miles and kilometres 

To convert between miles (imperial) and kilometres (metric), you need to remember the 
relationship: 
 
 
 
 
 
A bar model can help us to see this: 

 
 
 
 
 
 
 

 
Therefore we can calculate: 

 10 miles = 16 km  (each part is worth 2) 
 25 miles = 40 km  (each part is worth 5) 
0.5 miles = 0.8 km (each part is worth 0.1) 

  

5 miles 
 
8 km 
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Upper KS2: Algebra 

Lots of people find algebra ‘scary’ because we have things that we don’t know (represented by 

letters) but if you use a bar model it all becomes quite simple! 

 
The key thing to remember is that  
the equals sign means ‘the same as’ 
 

Everything on the left side is equal to (the same as) 

everything on the right side of a number sentence. 

 

Look at this example: 

What number does a stand for when 2a + 7 = a + 11? 

The two sides are balanced/equal/the same   so with a bar model this looks like: 

 

 

 

 
2a + 7 a + 11 

a  a  

a  a  

We use a letter to represent an ‘unknown’ or 

something that we are trying to find. 


