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Lesson 1 

LI: to learn about computational thinking; Decomposition, abstraction and algorithmic 

thinking 

 

DART 

What is computational thinking? 

Computers can be used to help us solve problems. However, before a problem can be 
tackled, the problem itself and the ways in which it could be solved need to be understood. 

Computational thinking allows us to do this. 

The four cornerstones of computational thinking 

There are four key techniques (cornerstones) to computational thinking: 

• decomposition - breaking down a complex problem or system into smaller, more 
manageable parts 

• pattern recognition – looking for similarities among and within problems 

• abstraction – focusing on the important information only, ignoring irrelevant detail 

• algorithms - developing a step-by-step solution to the problem, or the rules to follow 
to solve the problem 

Each cornerstone is as important as the others. They are like legs on a table - if one leg is 
missing, the table will probably collapse. Correctly applying all four techniques will help 
when programming a computer. 

 

Decomposition 

Use the link below to have a go at decomposing some tasks. Write down how you would 

decompose these tasks. – Make notes in your home learning exercise book. 

https://teach-

ict.com/2016/GCSE_Computing/AQA_8525/3_1_fundamentals_of_algorithms/computation

al_thinking/decomposition_tasks/tasks.php 

 

Check your answers using the website. 

 

 

 

https://teach-ict.com/2016/GCSE_Computing/AQA_8525/3_1_fundamentals_of_algorithms/computational_thinking/decomposition_tasks/tasks.php
https://teach-ict.com/2016/GCSE_Computing/AQA_8525/3_1_fundamentals_of_algorithms/computational_thinking/decomposition_tasks/tasks.php
https://teach-ict.com/2016/GCSE_Computing/AQA_8525/3_1_fundamentals_of_algorithms/computational_thinking/decomposition_tasks/tasks.php
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Abstraction 

Use the link below to have a go at using abstraction. Answer all questions in your home 

learning exercise book. 

https://teach-

ict.com/2016/GCSE_Computing/AQA_8525/3_1_fundamentals_of_algorithms/computation

al_thinking/abstraction_tasks/tasks.php 

 

Algorithmic Thinking 

This is a logical way of getting from the problem to the solution. If the steps you take to 

solve a problem follow an algorithm then they can be reused and adapted to solve similar 

problems in the future.  

 

Questions to answer 

1. What is meant by decomposition? 

2. What is meant by abstraction? 

3. Why is algorithmic thinking useful when solving a problem? 

4. Outline the decomposition, abstraction and algorithmic thinking when choosing a 

film at the cinema. 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://teach-ict.com/2016/GCSE_Computing/AQA_8525/3_1_fundamentals_of_algorithms/computational_thinking/abstraction_tasks/tasks.php
https://teach-ict.com/2016/GCSE_Computing/AQA_8525/3_1_fundamentals_of_algorithms/computational_thinking/abstraction_tasks/tasks.php
https://teach-ict.com/2016/GCSE_Computing/AQA_8525/3_1_fundamentals_of_algorithms/computational_thinking/abstraction_tasks/tasks.php
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Lesson 2 

LI: to learn about pseudocode and how it is used 
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Questions 

What is pseudocode? 

What are three features of well written pseudocode? 

What are the benefits of writing algorithms in pseudocode rather than a programming 

language? 

 

Extension 

Develop an algorithm using pseudocode or a flowchart that calculates an estimate of 
the braking distance in metres for a new model of go-kart that is travelling between 10 
and 50 kilometres per hour (kph). 

Your algorithm should be based on the following method: 

• the user should keep being asked to enter a speed for the go-kart until they 
enter a speed that is between 10 and 50 (both 10 and 50 are valid speeds) 

• the braking distance in metres is calculated by dividing the speed by 5 

• the user should be asked if the ground is wet (expect the user to enter ‘yes’ if it 
is) 

• the braking distance should be multiplied by 1.5 when the ground is wet 

• finally, your algorithm should output the calculated braking distance. 
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Lesson 3 

LI: to learn how to use flowchart when creating an algorithm. 

 

 

 

Question 

Draw a flowchart to check if a new username is valid. Usernames should be at least 5 

characters long and unique. If it is invalid, the algorithm should give the reason why and get 

the user to enter another username. 
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Click on the link below. Read the theory on the BBC Bitesize website and have a go at the 

test. 

https://www.bbc.co.uk/bitesize/guides/z3bq7ty/revision/3 

Look at the flow chart below and answer the questions 

 

 

 

https://www.bbc.co.uk/bitesize/guides/z3bq7ty/revision/3
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Lesson 4 

LI: To learn how the binary and linear search algorithms work 

 

Question 
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Linear Search 
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Lesson 5 

LI: To learn how the bubble sort and merge sort algorithms work. 

Enjoy watching how the bubble sort works in dance form! 

https://www.youtube.com/watch?v=lyZQPjUT5B4 

 

https://www.youtube.com/watch?v=lyZQPjUT5B4


Stewards Academy 
 

 

 

 

 

 

 

 

 



Stewards Academy 
 

 

 

Enjoy watching how merge sort works in dance form! 

 

https://www.youtube.com/watch?v=XaqR3G_NVoo 

https://www.youtube.com/watch?v=XaqR3G_NVoo
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The image below shows a merge sort being carried out on a list. 

Merge sort being carried out on list 

  

The sort is carried out in two phases. The phases are separated by the dotted 
line. 

(a) Explain the process that is being carried out in Phase 1 of the sort (above 
the dotted line). 
___________________________________________________________ 

(3) 

(b)     Explain the process that is being carried out in Phase 2 of the sort (below 
the dotted line). 

(3) 
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Lesson 6 

Revision Lesson 

Please answer the questions below in your home learning exercise book. 

 

 

 

Please use BBC Bitesize or teach ICT to revise around the topics we have studied in the first 

6 lessons. 
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Lessons 7 – 12 

LI: To learn about data types, sequence, selection and iteration. 

Please click on the link below 

https://classroom.thenational.academy/subjects-by-key-stage/key-stage-

4/subjects/computing 

 

 

 

I would like you to complete the three sections above. Each section has several lessons 

however these lessons are not 75 minutes. 

Please work your way through each lesson answering the questions/ worksheets along the 

way.  

 

 

 

https://classroom.thenational.academy/subjects-by-key-stage/key-stage-4/subjects/computing
https://classroom.thenational.academy/subjects-by-key-stage/key-stage-4/subjects/computing

