
Welcome to the Whartons 
Calculation Evening 



Aims 

• Share the 3 stages of learning 
 

• Four operations 
 

• Bar Modelling  
 

• How we can use models in other areas of 
mathematics 
 

• Classroom – Teaching resources 



Stage 1 - Concrete 



Stage 2 - Pictorial 

 



Stage 3 - Abstract 

 



ADDITION 

 7 8 9 

+ 6 4 2 

1 4 3 1 

 1 1 

 

SUBTRACTION 

 9 3 2 

- 4 5 7 

 4 7 5   

2 8 1 1 



 





Bar Modelling  



What Are Bar Models? 
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16 
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Terminology 

part + part = whole 

Whole 

Part Part 

whole - part = part 



Addition 

Model (Version 2) Calculations 

Peter has 5 apples and Jane has 3 apples. 

How many apples do they have altogether? 

5 ? + 3 = 8 

This is called a ‘discrete bar model’, where each box represents one whole. 

? 8 

Peter Jane 



Subtraction 

Model (Discrete) Calculations 

Jane has 8 apples to begin with.  She then eats three 
apples. How many apples does she have left? 

8 - 3 = 

?  

 ? 

Eaten 

Apples at the start 



Multiplication 

Model Calculations 

Muffins come in boxes of 4.  Peter buys 6 boxes of muffins. 

How many muffins does Peter buy all altogether? 

4 

4 

4 4 4 4 

24 6 × = 24 

4 



Division (Version 1) 

Model Calculations 

Jane has 30 cakes.  She wants to share them equally 
between five boxes.  How many should go in each box? 

30 

Number of cakes in each box =   

÷ 5 = 6 30 

6 

In this version, we are splitting 30 into 5 equal groups. 

6  6  6  6  6 



Division (Version 2) 

Model Calculations 

Jane has 30 cakes.  She wants to pack them into boxes with 
5 cakes in each box.  How many boxes will she need? 

30 

Number of boxes needed =   

÷ 5 = 6 30 

5 5 5 5 5 5 

6 

In this version, we are counting how many fives go into thirty. 



Addition 

Model (Version 3) Calculations 

Peter has 5 apples and Jane has 3 apples. 

How many apples do they have altogether? 

5 

? 

+ 3 = ? 
Peter 5 

Jane 3 



Fraction of an Amount 

Model Calculations 

Peter starts with 30 sweets.  He eats     of them.  How 
many sweets does he eat? 

 30 ÷ 5 =  6 30 

3 
5 

6         6          6          6          6  3 × 6 =  18 

18 ? 



Ratio 

Model Calculations 

Peter and Jane share £40 in the ratio of 3:5 

How much money does each person get? 

40 ÷ 8 = 
Peter 

Jane 

£40 
Peter: 3×5 = 

Jane: 5×5 = 

15 

25 

5 5 5 

5 5 5 5 5 

5 



Solving Equations 

Model Calculations 

Solve…      3a + 5 = 17 

a 5 a a 

17 12 

3a + 5 17 = 

 3a       =  12 

   a       =   4 

 -5 

 ÷3                          ÷3 

 -5 



Calculation Policy 

 



Classrooms  















Any Questions? 


