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[bookmark: _heading=h.6nbsn6qs65f2]Activity 1: The Four Skills of Computational Thinking answers
[bookmark: _heading=h.gxfnxgckv5wc]Use this worksheet to make notes while you watch the Computational Thinking video: https://vimeo.com/1189304588. Your teacher will pause the video to give you time to answer the questions. 
Decomposition
1. Give an example of how decomposition can be used in the context of software development.
Decomposition is often used during the planning stages of a project to break the overall project into smaller tasks. These tasks can be assigned to different team members and developed at the same time.
2. Give three benefits of using decomposition when assigning tasks to different teams.
· Different teams or members can work on sub-tasks simultaneously.
· Breaking a large, overwhelming task into smaller steps makes it feel more achievable for the team.
· Components can be tested independently, which can make it easier to find and correct errors in the code.
3. What are three potential drawbacks of breaking a problem or solution down into smaller parts?
· It can be complicated, as it can be difficult to break down complex systems into smaller parts.
· It’s not possible to complete everything for each compoenent all at once, which can cause problems for existing systems that people still need to be able to use while changes are being developed.
· Independently developed modules may not work together correctly when combined.
Abstraction
1. Give an example of a situation where a software developer would use abstraction in the planning stages of a project.
Abstraction can be used during the planning stages when defining the scope of the project or system, when planning a complex program or process or during interface design to decide which features are essential.
2. What are three benefits of using abstraction in software development?
· Simplifies the problem by ignoring non-essential details, this can reduce complexity and speed up development.
· Allows developers to focus on core logic.
· Solutions are often easier to update or change because the core idea is clearly defined.
3. What are three risks or drawbacks of applying abstraction to a problem?
· There is a constant risk of ignoring a detail that turns out to be vital later in the project.
· If an abstraction is too simple, it may provide a faulty representation of the real-world problem.
· Highly abstracted plans can sometimes be difficult for third parties to understand without the internal workings being visible.
Pattern recognition
1. Give an example of a situation where a software programmer might use pattern recognition to make their work easier.
Pattern recognition might be used to spot opportunities for code to be reused to solve the same or similar problems throughout the program. For example, there may be multiple times when you need to validate user input. 
2. What are three benefits of recognising a pattern and reusing a solution that has worked before?
· Reusing code or solutions that have worked before saves significant development time.
· Reused code has usually already been tested, reducing the likelihood of new bugs.
· Ensures that similar problems (like user validation) are handled in the same way throughout a system.

3. What are three drawbacks of trying to use an existing solution on a similar problem, but in a different context?
· Identifying a pattern where one does not truly exist can lead to using an ill-fitting solution.
· Reusing a complex solution for a simple problem can make the new code harder to maintain.
· If an error exists in the original ‘pattern’, it will be repeated every time that solution is reused.
Algorithm design
1. Explain why a recipe is a good everyday example of algorithm design.
A recipe is a good example of algorithm design because it provides a step-by-step sequence of instructions that must be followed exactly to reach a specific end result. 
2. Choose a technical process from a digital environment for example a user login and security check, and write an algorithm that precisely explains each step.
Example answer:
Automated User Login & Security Check
· START
· INPUT: Prompt user for Username and Password.
· PROCESS: Search database for a record matching the Username.
· DECISION: Does the record exist?
· IF NO: Display "Invalid Credentials" and return to INPUT.
· IF YES: Proceed to password check.
· DECISION: Does the entered Password match the hashed password in the database?
· IF NO: Increment Failed_Attempts counter. If counter = 3, PROCESS "Lock Account" and END.
· IF YES: PROCESS "Grant Access" and generate session token.
· OUTPUT: Display "Login Successful" and redirect to User Dashboard.
· END
3. In what stage of a digital project might you use Algorithm Design?
Algorithm design is often used in the planning phases of a project to help plan code and map out processes.
4. Give three benefits of designing the algorithm before you begin programming.
· Provides a detailed breakdown that can be easily communicated to non-technical audiences.
· Helps identify possible logical challenges before any code is actually written.
· Designing the logic first allows it to be implemented in any chosen programming language later.
5. What are three challenges you may face when designing algorithms?
· Creating a precise, step-by-step sequence can be very time-consuming.
· If an algorithm is not 100% clear, the resulting program may not be reliable.
· If the project brief changes, the entire algorithm may need to be redesigned from scratch.
Stretch and challenge
If a software project is suffering from 'scope creep' (adding too many features), which component of computational thinking was likely ignored during the planning phase? Justify your answer using the benefits and drawbacks of that component.
Abstraction was likely ignored. Abstraction is designed to filter out non-essential details to keep the project focused on core logic. If ignored, the representation becomes too complex, making it difficult for third parties to manage and causing the project to deviate from the original requirements.
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