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Representing a system by removing unnecessary details 



 

2 | P a g e  
 

 

2.1 Elements of Computational Thinking 
 
 

2.1.1 Thinking abstractly 
 

Abstraction is when you represent something by removing unnecessary details. 

 

The nature of abstraction 

Abstraction is the ability to filter the details that we do not need out of a problem so that we can create a 

more general idea of what the problem is. We may then be able to go on and apply the same problem solving 

procedure to other problems. For instance, you could give a list of each London underground station and which 

other stations they are connected to, or you could produce a map like the London Underground tube map that 

abstracts the problem, making it easier to understand. Since this was so famous, this is now a common 

‘template’ to use for other underground mapping systems. 

 

Why is abstraction needed? 

Abstraction is required to enable complex procedures or events to be modelled. Computer programs cannot 

account for every single element of an event as this would be extremely complex and time consuming, so 

therefore they need to remove unnecessary detail. 

 

“Abstraction” guidance from OCR exam board: 
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Task 1 – Make your own extra notes on Abstraction. 

  

Use these four resources: 
 

http://www.bbc.co.uk/education/guides/zttrcdm/revision  
BBC website 

 
 
 
 

https://www.youtube.com/watch?v=4Ydk3IMyn7g  
CraignDave “A Level Need for abstraction” 
1.5 mins 
 

 

 
(C) The difference between abstraction and reality. 
CraignDave “A Level Abstraction & reality” 
 

 

 
https://www.youtube.com/watch?v=p7nGcY73epw  
Abstraction examples from Computerphile 
5 min video 

 
 
 

 
 
 
 
 
 
  

http://www.bbc.co.uk/education/guides/zttrcdm/revision
https://www.youtube.com/watch?v=4Ydk3IMyn7g
https://www.youtube.com/watch?v=p7nGcY73epw
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Task 2 - Worked Question / Scenario 

 

X-Plane is a flight simulator progam designed to allow trainee pilots to experience flying.  The 

simulator has real models of airports to allow pilots to practise taking off and landing in life-life 

situations.  The developers study real airports/runways/landscapes and then they use abstraction 

on their findings before designing a virtual environment. 

 

1/ Why will the programmers use abstraction when they developing the flight simulator? 

 

In order to remove any unnecessary details that would make the program too complex to understand 
or code. The simulator should test the flying abilities in  realistic way but complicated unnecessary 
details that may b prevalent in real life such as natural disasters, birds flying, strikes can be left out of 
the program. 
 

 

2/ As a result of abstraction there will be similarities and differences between the virtual and real 

airport landscape and runways etc. 

State what similarities there will be and why. 

 

Other aircraft using the runway because this happens in reality and it is necessary to 

learn how to fly with other air traffic as in real life. 

 

Length of runway, the piolet must be able to testy their abilities of taking off and 

landing from a realistic runway of an appropriate length (i.e. not too long or short).  

 

Weather on the runway may be shown as in reality weather will change vastly and 

different conditions affect flying ability. 

 

 

3/ State what differences there will be and why. 

 

The manufactures of the planes – these are unnecessary for the training 

 

Any events such as strikes/natural disasters that may disrupt flying since this would be 

unnecessary and inconvenient in the program.  

 

Loading of the luggage and people onto the plane or any delays– this is unnecessary 

and would waste the user’ time.  
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Examples of abstraction - NOTES 
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