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1.Deconstruct the Problem: Break down the scenario into smaller components. Identify key requirements and constraints using tools such as the MoSCoW technique. Clearly describe the relevant variables involved

Ans:                    Break the Scenario into Components
Start by separating the overall problem into distinct elements. Typical components include:
· Goal / Objective – What needs to be achieved
· Inputs – Resources, data, or information required
· Processes / Tasks – Steps needed to reach the goal
· Outputs – The expected result or deliverable
· Stakeholders – People or groups affected by the solution
Example:
If the problem is developing a student study app:
· Goal: Improve study efficiency for students
· Inputs: Study materials, scheduling tools, user data
· Processes: Planning sessions, reminders, progress tracking
· Outputs: Organized study schedules and performance insights
2. Identify Requirements Using the MoSCoW Technique
The MoSCoW method prioritizes requirements into four categories:
Must Have
Essential requirements without which the solution fails.
Examples:
· Core functionality
· Security requirements
· Legal compliance
Should Have
Important but not absolutely critical features.
Examples:
· Improved performance
· Additional usability features
Could Have
Nice-to-have features that add value but are optional.
Examples:
· Custom themes
· Optional integrations
Won’t Have (for now)
Features deliberately excluded for the current phase.
Examples:
· Future expansion features
· Low-priority enhancements
Benefit:
This prioritization helps allocate resources effectively and ensures essential requirements are met first.
3. Identify Key Constraints
Constraints are limitations that affect the solution. Common constraints include:
· Time – deadlines or project duration
· Budget – financial limits
· Resources – staff, equipment, technology
· Regulations – legal or compliance requirements
· Technical limitations – compatibility or system capacity.

4. Define Relevant Variables
Variables are factors that can change and influence the outcome.
Typical variables include:
· Independent variables – inputs you can control
· e.g., number of developers, study hours, marketing spend
· Dependent variables – outcomes influenced by inputs
· e.g., user engagement, productivity, project completion time
· External variables – outside influences
· e.g., market demand, technology changes, user behavio
Propose a Solution: Create a flowchart that outlines the logical steps for optimising the classroom allocation process. Accompany this with a detailed written explanation of how the solution works, including the key decision points, assumptions made, and how the approach ensures efficient room usage, minimises movement time between classes, and avoids scheduling conflicts
Classroom Allocation Optimisation
1. Flowchart of the Classroom Allocation Process
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2. Written Explanation of the Solution
Overview
The proposed solution optimises classroom allocation by systematically assigning rooms to classes while considering room capacity, equipment requirements, scheduling constraints, and building locations. The process uses a step-by-step decision system to allocate rooms efficiently while reducing unnecessary student and staff movement between classes.

Step-by-Step Process
1. Collect Input Data
The system first gathers all necessary information, including:
· Course timetable
· Class sizes
· Room capacities
· Room equipment (projectors, computers, lab facilities)
· Room locations
· Time slots
This data forms the foundation for the allocation process.

2. Sort Classes by Priority
Classes are prioritised before allocation.
Typical priority rules include:
1. Largest classes first – fewer rooms can accommodate them.
2. Specialised rooms required – labs, computer rooms, etc.
3. Standard classes last – these have more room options.
This prevents large or specialised classes from being left without suitable rooms.

3. Select the Next Class to Schedule
The system picks the next class from the prioritised list.
This ensures that higher-priority classes are handled first.

4. Check Available Rooms for the Time Slot
The algorithm identifies all rooms that are not already booked during the required time slot.
This prevents double bookings or scheduling conflicts.

5. Filter Rooms by Requirements
The available rooms are then filtered based on:
· Capacity ≥ class size
· Required equipment available
· Accessibility requirements
Rooms that fail to meet these criteria are removed from the candidate list.

6. Decision Point: Is a Suitable Room Available?
If YES
The system selects the best possible room using optimisation criteria.
If NO
The class is flagged for:
· Manual review
· Rescheduling
· Alternative room arrangements
This ensures no class is left unallocated without review.

7. Choose the Best Room
If multiple rooms are suitable, the system selects the optimal one using factors such as:
· Shortest distance from the previous class location
· Room utilisation efficiency
· Balanced building usage
This minimises movement time for students and lecturers.

8. Assign Room to Class
The selected room is officially assigned to the class in the timetable.

9. Update Room Availability
The system updates the schedule so the room cannot be assigned again during the same time slot.
This step ensures conflict-free scheduling.

10. Repeat Until All Classes Are Assigned
The process continues until all classes have been processed.

11. Generate Final Timetable
Once all classes have rooms assigned, the system produces the final optimised timetable.

Key Decision Points
The algorithm includes several critical decision points:
1. Room availability check
2. Capacity and equipment validation
3. Selection of the optimal room
4. Handling cases where no room is available
Reflect and Justify: Reflect on the problem-solving techniques you used (e.g. abstract thinking, subdividing, etc). Justify why your approach is appropriate and discuss any limitations or assumptions in your solution
Reflection and Justification
In solving this problem, I used several problem-solving techniques, including abstract thinking, decomposition (subdividing the problem), and logical reasoning. First, I simplified the original problem by identifying its key components and separating it into smaller, more manageable parts. This helped reduce complexity and allowed me to focus on solving each section step by step rather than trying to solve the entire problem at once.
Abstract thinking was useful because it allowed me to ignore unnecessary details and focus on the underlying structure of the problem. By identifying patterns and relationships between the variables involved, I was able to form a clearer strategy for reaching the solution.
This approach is appropriate because breaking complex problems into smaller parts is a widely used strategy in analytical problem solving. It improves clarity, reduces the likelihood of errors, and makes the reasoning process easier to follow and verify.
However, there are some limitations and assumptions in this approach. One assumption is that the smaller subproblems are independent and can be solved separately without affecting each other. If the components were more interdependent, this method might not work as effectively. Additionally, simplifying the problem may sometimes ignore minor factors that could influence the final result.
Overall, the techniques used helped provide a structured and logical solution, but the accuracy of the outcome depends on the validity of the assumptions made and the completeness of the information provided.
Engage with Literature: You must incorporate relevant academic and professional sources throughout your report. Reference key models, techniques, and theories (e.g. MoSCoW, allocation optimisation, systems thinking) to support your analysis, design choices, and reflection.
1. Use Academic and Professional Sources 📚
You should include references such as:
· Academic journal articles
· Books from recognised authors
· Industry frameworks or reports
· Credible professional sources
These sources strengthen your arguments and show that your work is research-informed.
Example:
· Project management books
· Systems engineering papers
· Business analysis frameworks

2. Reference Key Models and Techniques
You are expected to apply established methods, not just describe them.
Examples mentioned in the instruction:
MoSCoW Prioritisation
Used to prioritise requirements:
· M – Must have
· S – Should have
· C – Could have
· W – Won't have (for now)
Example in a report:
The requirements were prioritised using the MoSCoW method to ensure essential system functions were delivered within project constraints.

Allocation Optimisation
Used to distribute resources efficiently.
Example:
· Assigning tasks to team members
· Optimising cost vs performance
· Allocating computing or project resources
Example sentence:
Allocation optimisation techniques were used to determine the most efficient distribution of project resources.

Systems Thinking
A way of analysing a system as a whole rather than isolated parts.
Key ideas:
· Interconnected components
· Feedback loops
· System boundaries
Example sentence:
A systems thinking approach was applied to understand how different components of the system interact and influence overall performance.

3. Support Your Analysis and Design Choices
Don't just say what you did—explain why, using literature.
Weak example:
The features were prioritised.
Strong example:
The features were prioritised using the MoSCoW technique, which is widely used in agile project management to categorise requirements based on business value and delivery constraints (Clegg & Barker, 1994).

4. Use Literature in Your Reflection
When reflecting on your project:
· Compare your approach with established theory
· Discuss what worked or didn’t
Example:
The application of systems thinking helped identify dependencies between modules; however, the complexity increased coordination effort, which aligns with observations in systems engineering literature.
Problem Deconstruction:
Problem deconstruction is the process of taking a complex, unclear, or overwhelming problem and breaking it into smaller, clearer, and more manageable parts. The core idea is that most “big problems” aren’t solved by tackling them head‑on—they’re solved by understanding what they’re really made of.
🧩 What problem deconstruction actually does
It helps you:
· Clarify the real problem (often different from the first thing you notice)
· Identify root causes instead of symptoms
· Break the challenge into solvable chunks
· Reveal hidden assumptions and constraints
· Spot leverage points where small actions make a big difference
🔍 The four layers of deconstruction
These layers work together to turn a vague issue into something solvable.
1. Surface problem — what you think the problem is
This is the initial statement, usually broad or emotional. Example: “I’m always behind on deadlines.”
2. Underlying components — the pieces that make it up
These are the sub‑problems or contributing factors. Example:
· Tasks take longer than expected
· Too many commitments
· Poor prioritisation
· Interruptions during work
3. Root causes — the “why” behind each component
This is where the real leverage lies. Example:
· Underestimating time because tasks aren’t clearly defined
· Saying yes to everything due to fear of disappointing others
· No boundaries around focus time
4. Constraints and opportunities — what limits or enables solutions
Example:
· Fixed work hours (constraint)
· Ability to delegate (opportunity)
· Tools available for planning (opportunity)
🛠️ A simple but powerful method: The 3‑Step Breakdown
Step 1: Define the problem clearly
Turn a vague statement into a specific one. Instead of “I’m stressed,” try “I’m stressed because I have three major deadlines in the next two weeks.”
Step 2: Break it into components
List the parts, factors, or tasks involved. This reduces overwhelm and reveals structure.
Step 3: Analyse each component
For each part, ask:
· What is causing this?
· What assumptions am I making?
· What would success look like?
· What is within my control?
🧠 Why deconstruction works so well
· It reduces cognitive load by chunking complexity
· It exposes hidden patterns
· It prevents you from solving the wrong problem
· It makes solutions obvious once the structure is visible
📌 Example: Deconstructing a real‑world problem
Problem: “I can’t save money.” Components:
· High rent
· Impulse spending
· No budget
· Irregular income
Root causes:
· Rent is 45% of income
· Spending triggered by stress
· No tracking system
· Freelance work with unpredictable cash flow
Constraints/opportunities:
· Can’t move for 6 months (constraint)
· Can automate savings (opportunity)
· Can renegotiate some expenses (opportunity)
Suddenly, the problem is no longer “I can’t save money”—it’s a set of solvable pieces.

Proposed Solution and Explanation:
It looks like you’re asking for a “Proposed Solution and Explanation”, but I need a bit more context to shape it properly. This phrase is usually part of:
· an assignment or exam question
· a case study
· a problem statement (math, science, engineering, business, etc.)
· a report section where you outline your recommended fix and justify it
To move things forward without waiting, here are three structured templates you can use depending on what you’re working on. You can tell me which one fits, and I’ll tailor it to your exact problem.
🧩 1. Problem‑Solving / Technical Template
Proposed Solution
· State the recommended approach clearly and concisely.
· Describe the steps required to implement it.
· Identify any tools, methods, or resources needed.
· Highlight expected outcomes.
Explanation
· Explain why this solution works.
· Connect it to underlying principles (e.g., physics, algorithms, business logic).
· Discuss trade-offs, assumptions, and limitations.
· Show how it addresses the root cause of the problem.
📊 2. Business / Case Study Template
Proposed Solution
· Present the strategy (e.g., cost reduction, process improvement, market entry).
· Outline actions, timelines, and responsible parties.
· Include any KPIs or success measures.
Explanation
· Justify the solution using data, trends, or stakeholder needs.
· Compare with alternative options and explain why this one is superior.
· Address risks and how they will be mitigated.
· Link the solution to the organisation’s goals.
📚 3. Academic Assignment Template
Proposed Solution
· Provide a direct answer to the question or problem.
· Include formulas, reasoning steps, or conceptual arguments.
· Ensure the solution is complete and logically structured.
Explanation
· Break down the reasoning behind each step.
· Reference theories, models, or literature where relevant.
· Clarify assumptions and justify choices.
· Show how the solution aligns with the learning objectives.
Reflection and Justification:
It sounds like you’re asking for a section titled “Reflection and Justification”—often used in essays, reports, portfolios, or project write‑ups. Since you didn’t specify the context, here’s a structured, adaptable version you can use and tailor to your assignment or project.
Reflection and Justification
🌱 What the work set out to achieve
This section explains the purpose behind your choices—what you aimed to accomplish, why you approached the task the way you did, and how your decisions align with the goals or criteria of the project. The focus is on showing awareness of your process rather than simply describing what you did.
🔍 Reflection on the process
A strong reflection typically covers three dimensions:
· Decision-making — What choices did you make, and what alternatives did you consider?
· Challenges and adjustments — What difficulties emerged, and how did you respond to them?
· Learning and development — What skills, insights, or understanding did you gain through the process?
This demonstrates critical thinking and shows that your work evolved through deliberate, thoughtful engagement.
🧠 Justification of choices
Justification connects your decisions to clear reasoning. This may include:
· Theoretical grounding — How your choices align with relevant concepts, frameworks, or best practices.
· Evidence-based reasoning — Why your approach was effective, supported by examples, data, or research.
· Suitability for the task — How your decisions meet the requirements, audience needs, or intended outcomes.
The aim is to show that your choices were not arbitrary but purposeful and well‑considered.
📈 Impact on the final outcome
This part links reflection and justification to results:
· How your decisions shaped the final product
· What worked well and why
· What you would improve in future iterations
· How the experience influences your approach going forward
This demonstrates growth and the ability to evaluate your own work critically.
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