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Exam-style question
A developer is creating a mobile app to help hikers map trails. The app handles map displays, GPS and user profile data. 
Explain how abstraction is used in this initial planning process to determine the system's core needs.
											[3 marks]
Question 1 (3 marks) 
1. Look at this 3-mark exam-style question. Working in pairs, annotate it by:
a. Identifying the command verb and explaining its meaning

Explain: Requires identification of a point and linked justification of that point.

b. finding any other key words and discussing how these might help you answer the question.

Explain how abstraction is used in this initial planning process to determine the system's core needs: The question
Abstraction – The process of hiding complex details and filtering out unnecessary information
Planning – The stage of the project
2. Bullet the key points you think should be included in the answer to this question.
· Abstraction involves filtering out irrelevant information and focussing on core features. (1)
· This allows the developer to focus on the essential requirements (e.g. user location as input and trail display as output). (1)
· This ensures the project scope is manageable and accurate, helping to prevent scope creep. (1)



Exam-style question
A library management system needs to calculate a fine for overdue books. The fine is 50p per day up to a maximum of 14 days. Books overdue for more than 14 days are always fined £7.00. 
Write a section of pseudocode that accepts the number of overdue days and calculates and outputs the final fine amount.
											[6 marks]
Question 2 (6 marks)
1. Look at this 6-mark exam-style question. Working in pairs, annotate it by:
a. identifying the command verb and explaining its meaning

Write: Write code using information from the given context or stimulus.

b. finding any other key words and discussing how these might help you answer the question.
Calculate a fine for overdue books: The purpose of the system
Pseudocode: The algorithm design method that should be used
Write a section of pseudocode that accepts the number of overdue days and calculates and outputs the final fine amount.: The question.
2. Bullet the key points you think should be included in the answer to this question
· INPUT number of overdue days (1)
· Use selection to check IF days are ≤ 14 (1)
· Output 1: fine = days × 0.50 (1)
· Use ELSE to handle days > 14 (1)
· Output 2: fine = 7.00 (1)
· OUTPUT Fine total
Note that to achieve the marks, the “OUTPUT Fine total” statement must be after the IF/ELSE block, not before. An OUTPUT statement placed before the conditional logic would output an incorrect value.

Exam-style question
A city planning department is launching a major software project to create a Smart City Traffic Control System. The system must manage data from thousands of dynamic sources (traffic sensors, weather feeds, pedestrian signals). 
Evaluate the importance of two core computational thinking components in achieving a scalable, efficient and maintainable software design for this complex, large-scale system.
											[9 marks]
Question 3 (9 marks)
1. Look at this 9-mark exam-style question. Working in pairs, annotate it by:
a. identifying the command verb and explaining its meaning
Evaluate: Consider various aspects of a subject’s qualities in relation to its context, such as strengths and weaknesses, advantages and disadvantages, pros and cons. Come to a
judgement supported by evidence, which will often be in the form of a conclusion.
b. finding any other key words and discussing how these might help you answer the question.
Evaluate the importance of two core computational thinking components in achieving a scalable, efficient and maintainable software design for this complex, large-scale system: The question.

Computational thinking: A problem solving strategy made up of abstraction, decomposition, pattern recognition and algorithm design.

2. Bullet the key points you think should be included in the answer to this question.
· Decomposition
· Necessary for breaking down a large, complex project into smaller, more manageable sub-tasks.
· Positives: Allows for modules to be developed by different teams at the same time, speeding up the timeline and simplifying testing for each module.
· Drawbacks: Requires significant time in the planning and integration phases to ensure everything works together correctly.
· Abstraction
· Essential when dealing with ‘thousands of dynamic sources’ as it allows development teams to filter out unnecessary detail and complexity and focus on the key features. 
· Positives: Simplifies the program logic.
· Drawbacks: There is a risk of oversimplifying and leaving out detail that later turns out to be critical. This can cause problems later when testing.
· Conclusion
· Both of these CT skills are crucial during the planning stages:
· Decomposition is essential for planning and managing a large project like this.
· Abstraction is key for building a maintainable and scalable system.
· Although both processes have drawbacks, these can be mitigated by dedicating resources to thorough planning, testing and integration to ensure the modules work together.
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