
Bar codes and how they work! 

This resource was written by Derek Smith with the support of CASIO New Zealand. It may be freely distributed but 

remains the intellectual property of the author and CASIO. 

A barcode is an optical machine-readable representation of data relating to the object to which it is 

attached. Originally barcodes systematically represented data by varying the widths and spacings of 

parallel lines, and may be referred to as linear or one-dimensional (1D).  Each time the scanner scans an 

item, it performs this calculation. If the check digit it calculates is different from the check digit it reads, 

the scanner knows that something went wrong and the item needs to be rescanned. In the supermarket, 

goods are labeled with a bar code based on the EAN-13 system. This is the European Article Numbering 

code which has 13 digits. This code is used internationally. 

You can see the manufacturer identification number in any 

standard 13-digit EAN code. The EAN symbol has two parts: 

• machine-readable bar code 

• human-readable 13-digit EAN number 

The bar code displayed is an example of an EAN-13 system bar 

code. The first two digits are for the country where the code was 

issued. The code for New Zealand is 94. The next five digits are 

for the manufacturer followed by five digits for the product. The 

last digit is a check digit. The check digit is a special digit which 

makes sure the numbers have been entered correctly and that no one is cheating on pricing! 

Finding Check Digits 

The last digit of a bar code is the check digit. The check digit is added to a EAN system number for 

detecting errors humans can make on data entry. There is a way that this digit is calculated. The process 

can vary for different types of bar code. Here is the way it is worked out for a 13 digit EAN code. 

To start with: 

• Add the digits in the odd numbered positions: 1st + 3rd + 5th + 7th + 9th + 11th 

• Add the digits in the even numbered positions: 2nd + 4th + 6th + 8th + 10th + 12th 

• Remember to leave out the last digit, because this is the check digit. 

• Subtract the last digit (the check digit) of this answer from 10.  

Calculating the Check Digit 

 

 

 

Here is an example of a bar code from a bread bag. 

• Add the digits in the odd numbered places. 9 + 1 + 9 + 7 + 0 + 1 = 27 

• Add the digits in the even numbered places. 4 + 4 + 8 + 1 + 0 + 7 = 24 

To find the check digit 

• (add the odd places) + 3 × (even places) 27 + 3 × 24 = 99 

Subtract the last digit of this answer from 10. 

The last digit is 9.       10 – 9 = 1       The check digit on this barcode is 1. 



For the examples below use the numbers on the barcodes pictured to confirm the check digit. 

This barcode is from a packet of tea. This barcode is from a block of chocolate.  

  
The bar code is 941570593130? The barcode is 409652626537? 

Show that the check digit is 5. Show that the check digit is 1. 

Working: Working: 

 

 

 

 

 

Activity 

1. This bar code is from a packet of biscuits.  

It has the check digit blanked out. Find the 

check digit. 

 

 

2. This bar code is from a pad of paper.  

It has the check digit blanked out. Find the 

check digit.  

 

3. This bar code is from ream of paper.  

It has the check digit blanked out. Find the 

check digit. 

 

 



4. This bar code is from sauce bottle.  

It has one of the digits blanked out. Find 

the missing digit. What is the product code? 

 

5. This bar code is from birthday card. 

It has one of the digits blanked out. Find 

the missing digit. What is the product 

code? 

 

 

6. This bar code is from paper tissue box. 

It has one of the digits blanked out. Find 

the missing digit. What is the country code? 

 

 

7. This bar code is from chocolate biscuit. 

It has one of the digits blanked out. Find 

the missing digit. What is the manufacturer 

code? 

 

8. Find other examples of EAN bar codes from boxes and labels around your home and remove one 

of the digits and see if a classmate can calculate the missing digit. 

 

 

 

 

 

 

 

For further tips, more helpful information and software support visit our websites 

www.casio.edu.monacocorp.co.nz  or http://graphic-technologies.co.nz  

http://www.casio.edu.monacocorp.co.nz/
http://graphic-technologies.co.nz/

