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Overview:  

This lesson follows on from the previous lesson on logic gates. The videos are challenging to understand 

but show clearly how combinations of logic gates can be used to make circuits which add two binary 

numbers as a hardware implementation of Boolean logic. 

 

Computing National Curriculum Attainment Target: 

 KS3: Understand simple Boolean logic (such as AND, OR and NOT) and its use in determining 
which parts of a program are executed; use Boolean logic 
 

 KS3: understand simple Boolean logic [for example, AND, OR and NOT] and some of its uses in 

circuits and programming; understand how numbers can be represented in binary, and be able 

to carry out simple operations on binary numbers [for example, binary addition, and conversion 

between binary and decimal] 

 KS3: Understand the hardware and software components that make up computer systems 
 

 KS4: Develop knowledge in computer science  
 

 KS4: Develop computational thinking skills 
 

 KS5: Combine logic gates and derive truth tables 
 

 KS5: Apply problem-solving by using Boolean algebra 
 

Lesson Objectives: 

● Understand how a computer performs addition using logic circuits (adder circuits) 

● Know the common logic gates AND OR NOT XOR 

● Know why logic gates are important 

 

Lesson Outcomes: 

● All: Be able to explain why logic gates are important in a computer (answer: as they can be used to 

process binary – enabling binary addition subtraction etc). Understand the need for miniaturisation in 

computer circuitry. 

● Most: Be able to perform accurate binary addition calculations with and without carry bits. Recognise 

and use logic gate symbols and be able to write a truth table for a given gate. 

● Some: Have been able to combine logic gates to derive the resulting composite truth table.  

 

Lesson Resources: 

 How Computers Work – Video KS5 S3 - Types of adders - Half adder 

 How Computers Work – Video KS5 S3 - Types of adders - Full adder 
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● 4 bit binary addition using logic gates – PowerPoint  

● Handout 1 – binary in logic circuits 

 

Technical Background 

The videos explain the full adder and half adder circuits.  

These are used in first year Computer Science courses at university degree level.  

Don’t expect all students to ‘get’ this first time around.  

 

Keywords 

● AND OR NOT XOR  

● Logic Gate 

● Truth Table 

● Full Adder / Half Adder 

 

Lesson Summary:  

This lesson will concentrate on how adder circuits work to modify the binary. 

 

Starter: Video Clip - Types of adders - Half adder 

 

Recap:  

Ask students to explain why computers have to work in binary.  

Last lesson we did binary addition (as a Mathematical method) and looked at basic logic gates. This 

lesson we are finding out how logic gates can be combined to make circuits which can actually add two 

binary numbers. 

 

Main/Development: 

 

1. Show Types of adders – full adder video. Pause it and discuss what students are seeing. Test their 

understanding at each stage. 

 

2. Discuss the video – what are the logic circuits doing? With the 4 bit adder circuits discuss how by 

changing the inputs (the two binary numbers for A and B) the hardware circuit will always generate the 

right answer because of the design of the logic circuits. Discuss an error which could occur if the answer 

generated was bigger than 15 (binary 1111). 

 

3. Show the PowerPoint slide 30 showing how the 4 bits adder would add 9 + 3. Ask the students to 

work in pairs to figure out the binary at each stage (use handout 1) in the diagram. 

 

4. Ask the students to come up with a different sum using 4 bit binary (provided its answer is less than 

16). Get them to draw out the solution on the worksheet logic circuit. 

 

Extension tasks:  

1) Research how computers can represent minus numbers using the twos compliment system. 2) 

Research how computers use twos compliment to subtract one number from another (i.e. by adding the 

negative – e.g. 5 – 3 is the same as 5 + -3).  

 


