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1.Introduction 
In an increasingly complex and fast-paced world, the ability to analyse and solve problems effectively has become an essential skill across all areas of life. Whether in education, the workplace, or everyday situations, individuals are constantly faced with challenges that require critical thinking, logical reasoning, and informed decision-making. Analysing a problem involves breaking it down into smaller, manageable components to better understand its causes and implications, while problem-solving focuses on identifying and implementing appropriate solutions. Together, these skills enable individuals to approach difficulties systematically rather than reactively. We will explore the importance of analysing and solving problems, the key steps involved in the process, and how these skills can be developed and applied in real-world contexts [1].
2. MoSCoW 
The MoSCoW technique is a prioritisation technique used in project management and problem-solving to decide which tasks or requirements are most important. It helps people to focus on what must be done first, especially when time, resources, or budgets are limited.
The word MoSCoW is an acronym made up of four categories:
Must have – These are the most critical requirements. Without them, the project would fail or be incomplete. They are non-negotiable and must be delivered.
Should have – These are important but not essential. They add significant value, but the project can still succeed without them if necessary.
Could have – These are desirable but not necessary features. They are often included if there is extra time or resources available.
Won’t have (this time) – These are the least important requirements. They are agreed to be excluded from the current project scope but may be considered in the future.
The MoSCoW technique is useful because it provides a clear structure for decision-making, ensures that essential tasks are prioritised, and helps manage expectations among stakeholders. It is commonly used in areas such as software development, business projects, and planning processes [2].




2.1. Must Have 
Efficient allocation of classrooms based on class size and room capacity
Accurate timetabling with no clashes or double bookings
A system that ensures all lessons are scheduled and start on time
Basic database to storeroom details, class sizes, and schedules

2.2. Should Have
Minimising movement time by assigning rooms close together where possible
Simple interface for staff to view timetables easily
Ability to update or adjust schedules when changes occur
Basic reporting (e.g. showing room usage efficiency)

2.3. Could Have 
Automated suggestions for optimal room allocation
Visual timetable (e.g. calendar view)
Notifications for staff/students about room changes
Integration with student/staff systems (e.g. attendance tracking)

2.4. Won’t Have
Advanced AI-based predictive scheduling
Mobile app with full functionality
Real-time GPS tracking of students/staff movement
Fully automated system with no human input




3 .Decomposition of the problem
Decomposition of a problem refers to breaking down a complex problem into smaller, more manageable components or sub-problems. This process is essential in problem-solving, programming, engineering, and project management because it simplifies analysis, design, and implementation [3].
1. Resource Data Analysis (Inputs)
1.1. Before we can optimize, we need to define the "units" the system will handle. This involves categorizing all available assets and requirements.
1.2. Room Profiling, cataloguing every room with its maximum capacity, fixed equipment (e.g., labs, projectors), and its physical coordinates (Building A, Floor 2).
1.3. Class Profiling, identifying the number of students enrolled in each module and any specific environmental needs (e.g., a chemistry class requires a lab, not a lecture hall).
1.4. Time Constraints, defining the "working day"—lesson durations, break times, and the total weekly hours available.
2. Allocation Logic 
2.1. Rules to match classes to rooms.
2.2. Capacity Matching, a filtering algorithm to ensure It should also prevent "over-allocation" (e.g., putting 20 students in a 200-seat hall) to save large spaces for large groups.
2.3. Conflict Resolution, a validation checks to ensure no room is booked for two classes at the same time, and no lecturer is scheduled to be in two places at once.
2.4. Constraint Prioritization, deciding which rules are "hard" (e.g., physical capacity) versus "soft" (e.g., a teacher’s preferred room).
3. Proximity and Logistics Optimization
3.1. To solve the "wasted time" issue, the system must account for the physical layout of the campus.
3.2. Building Clustering, grouping a student’s or teacher's daily classes within the same building or adjacent buildings whenever possible.
3.3. Buffer Time Calculation, automatically factoring in a 5–10 minute "transit window" between bookings if the system detects a change in location.
4. Timetable Generation and Output
4.1. The final stage is translating the logic into a usable format for the end-users.
4.2. Schedule Visualization, generating "Master Views" for administrators and "Individual Views" for students/staff.
4.3. Alert System, identifying "edge cases" or manual overrides where a conflict cannot be resolved by the algorithm alone.
4.4. Change Management, a sub-process for handling mid-semester changes (e.g., a class size grows, requiring a room swap).
4.IPO
An IPO technique stands for Input–Process–Output. It’s a simple way to describe how a system or program works.
Input: The data you put in (e.g., numbers, text)
Process: What the system does with the data (e.g., calculations, sorting)
Output: The result you get (e.g., answer, report)
	Input
	Process(es)
	Output

	Quantity of classrooms
Number of lessons
Rooms capacity
Number of lecturers
Quantity of students
Existing timetable

	Classroom matching
Timetable optimization
Movement minimization
Conflict detection and resolution
Utilization analysis

	Optimized timetable
Room allocation report
Movement report
Conflict report
Efficiency metrics



Input
1. Classroom: room ID, capacity, facilities (projector, lab equipment, etc.), location.
2. Class: class ID, number of students, course type (lecture, lab, seminar), duration, preferred timeslots.
3. Staff: staff ID, subjects they teach, availability, preferred schedule, movement constraints.
4. Student: student ID, courses enrolled, timetable constraints, maximum walking time between rooms.
5. Existing timetable: current allocations, clashes, underutilized rooms.

Process
1.Classroom matching. Match each class to rooms based on class size and room capacity. Prioritize rooms with required facilities for specific course types.
2.Timetable optimization. Schedule classes to minimize overlapping times for students enrolled in multiple classes. Consider staff availability and preferences.
3.Movement minimization. Allocate rooms to reduce walking distance/time between consecutive classes for both students and staff. Group sequential classes in nearby rooms.
4.Conflict detection and resolution. Identify scheduling conflicts (e.g., double-booked rooms, overlapping classes for same student or staff). Adjust allocations iteratively to resolve conflicts.
5.Utilization analysis. Calculate room utilization rates. Identify underused or overused rooms for further optimization.

Output
1.Optimized timetable.  Class schedules assigned to rooms with start and end times,no overlaps or double bookings.
2.Room allocation report. Room utilization summary (percentage occupied, underused spaces).
3.Movement report. Average walking time for students and staff between classes.
4.Conflict report (if any). Remaining issues with suggestions for manual adjustments.
5.Efficiency metrics. Classroom utilization rate, average idle time per room, total walking time saved.






5. Variables
In programming, a variable is a named storage location in memory that holds a value, which can be changed or accessed throughout a program. Variables allow programmers to store data, manipulate it, and retrieve it when needed. A variable as a labeled box where can put something, take it out, or replace it with something else.
	Input
	Process(es)
	Output

	QuantityClassrooms
NumberLessons
RoomsCapacity
NumberLecturers
QuantityStudents
ExistingTimetable

	ClassroomMatching
TimetableOptimization
MovementMinimization
ConflictDetectionAndResolution
UtilizationAnalysis

	OptimizedTimetable
RoomAllocationReport
MovementReport
ConflictReport
EfficiencyMetrics




6. Logical implementation                                                                                                                                                                                                                                                                                                                                
A logical implementation refers to the process of designing and building a system, program, or circuit based on logical operations, rules, and reasoning rather than focusing on the physical or hardware aspects. It is the abstract, conceptual layer where the behaviour and functionality are defined using logic.

     6.1. Pseudocode
Pseudocode is a simple, human-readable way to describe how an algorithm works without worrying about the exact syntax of a programming language. It’s often used for planning, teaching, or explaining logic clearly.
START

1. SET TimetableOptimization
2. DISPLAY  “Enter quantity of classrooms”
3. INPUT QuantityClassrooms
4. DISPLAY  “Number of lessons”
5. INPUT NumberLessons
6. DISPLAY  “Enter rooms capacity”
7. INPUT  RoomsCapacity
8. DISPLAY  “Enter number of lecturers”
9. INPUT NumberLecturers
10. DISPLAY  “Enter quantity students”
11. INPUT QuantityStudents 
12. DISPLAY  “Enter existing timetable”
13.  INPUT ExistingTimetable
14. DISPLAY Optimized timetable
END



     6.2 Flow diagram
A flow diagram (often called a flowchart) is a visual way of showing the steps in a process from start to finish. It uses symbols, arrows, and short text to clearly represent how something works or how decisions are made.
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Reflection
Abstract thinking, it’s converted a real-world logistical problem into variables, constraints, and rules suitable for a systematic solution. Subdividing the problem, broke the problem into room allocation, timetable management, and minimisation of movement to simplify design.
Systems thinking, considered interdependencies (e.g., how changing a room affects travel distance and timetable conflicts). Decision-making frameworks, applied MoSCoW prioritisation to clarify what is essential versus optional. Using abstract thinking and structured decomposition helps handle complex scheduling without overlooking constraints. Systems thinking ensures the solution is holistic, not just optimising one factor like room size or movement separately. The solution may not account for last-minute changes (e.g., staff absence, room maintenance). Minimising movement is based on estimated distances, not real-time congestion. Assumes all data (class sizes, room availability) is accurate and complete.

Conclusion

In conclusion, the challenge of optimising classroom allocation at the local college has been addressed through a structured problem-solving approach, leveraging both abstract thinking and systematic analysis. By deconstructing the problem, key requirements such as matching class sizes to room capacities, minimising transition times, and preventing timetable clashes were clearly identified and prioritised using the MoSCoW technique.
The proposed solution—illustrated through a flowchart—provides a logical and adaptable method for allocating classrooms efficiently. The system ensures that rooms are assigned based on capacity and proximity, reduces unnecessary movement of students and staff, and maintains accurate timetabling to prevent scheduling conflicts. Critical decision points, such as handling overlapping class times and choosing alternative rooms when primary options are unavailable, were incorporated to enhance the solution’s robustness.
Reflecting on the problem-solving process, techniques such as abstract thinking, subdividing the problem into manageable components, and systems thinking enabled a holistic understanding of classroom utilisation. These approaches ensured that the solution is both practical and scalable, while remaining adaptable to changes in class sizes or room availability. However, assumptions—such as consistent class durations, static room capacities, and predictable student movement—may limit the solution’s flexibility in dynamic scenarios, and further real-time optimisation could enhance responsiveness.
Overall, the analytical methods, structured design, and literature-supported reasoning employed in this assessment demonstrate an effective and evidence-based approach to solving complex organisational problems, providing the college with a framework for improved efficiency, reduced resource wastage, and a better learning experience for students.
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