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[bookmark: _Toc227323606]1. Introduction
Efficient classroom allocation is fundamental in educational institutions to ensure effective learning and organization. However, many colleges face significant challenges such as overcrowded classrooms, underutilized spaces, and scheduling conflicts. These issues negatively impact students, faculty, and administrative staff, causing delays, inefficient use of resources, and reduced productivity across the institution.
This report examines a real-world scenario in which a college struggles to effectively manage classroom allocation. The primary objective is to optimize the use of available classrooms by matching class sizes to their capacity, minimizing unnecessary travel between classes, and ensuring that scheduling conflicts do not arise. To address this problem, structured problem-solving techniques such as abstraction and decomposition are applied. 
The problem is broken down into key components, including requirements, constraints, and variables. Then, a logical solution is developed using a logic diagram to represent the step-by-step allocation process. Finally, the solution is evaluated through reflection and justification, considering both its strengths and limitations in a realistic educational environment.
[bookmark: _Toc227323607]2. Problem decomposition
The problem of classroom allocation is complex, involving multiple interconnected elements, including room capacity, scheduling, room availability, and the university's physical layout. To design an effective and practical solution, the problem must be broken down into smaller components, such as requirements, constraints, and variables [1].
One of the key challenges in this scenario is the imbalance in classroom utilization. Some rooms are overcrowded, while others remain underutilized, indicating inefficient allocation. Furthermore, scheduling conflicts occur when more than one class is assigned to the same room at the same time, causing disruptions and delays. Another significant issue is excessive movement between classes, where students and staff must travel long distances across the university, resulting in wasted time and reduced efficiency.
[bookmark: _Toc227323608]2.1 MoSCoW Requirements
The MoSCoW technique is used to prioritise requirements based on their level of importance within the system:
	Priority
	Requirements

	Must have
	Accurate classroom allocation, prevention of timetable clashes, correct matching of class size and room capacity

	Should have
	Reduced movement time between classes, improved utilisation of available classrooms

	could have
	Automated optimisation system to improve efficiency and decision-making

	Won’t have
	Real-time dynamic scheduling or continuous timetable modifications


This prioritization ensures that the system focuses first on the critical requirements that directly solve the main problem. Secondary features are considered only after the essential functionality is achieved [2].
[bookmark: _Toc227323609]2.2 Variable Identification
Several key variables influence the allocation system:
	Variable
	Description

	class size
	Number of students in each class, determines required capacity

	classroom capacity
	Maximum number of students a room can hold
Timetable schedule

	timetable schedule
	Time slots assigned to each class, prevents overlaps

	room location 
	Physical position of classrooms, affects movement time

	specialised rooms
	Rooms with specific equipment such as labs or computer suites


These variables are interconnected and must be considered simultaneously. For example, a large class requires a room with sufficient capacity, but the room must also be available at the right time and ideally located near previous lessons. This complexity makes the allocation process more challenging and highlights the need for a structured solution.
[bookmark: _Toc227323610]3. Proposed Solution
The proposed solution is a structured classroom allocation system that assigns rooms based on capacity, availability, and location. The system follows a logical algorithm designed to maximize efficiency, reduce conflicts, and improve overall schedule organization [3].
[bookmark: _Toc227323611]3.1 Flowchart
The flowchart illustrates the step-by-step process used to effectively allocate classrooms. The process begins with the entry of key data, including class sizes, classroom capacities, schedules, and room locations. Then, the classes are ranked in descending order by size to prioritize those with the greatest requirements.
(The full flowchart is included in Appendix 7.1)


[bookmark: _Toc227323612]3.2 Flowchart Explanation
The system begins by collecting and organizing all relevant data. This includes the number of students in each class, the capacity of each classroom, the schedule, and the physical location of each classroom within the school.
Once the data is collected, the system sorts the classes from largest to smallest. This step is crucial because larger classes have fewer suitable classroom options and are more difficult to assign. By prioritizing these classes, the system reduces the likelihood of subsequent assignment errors.
Next, the system processes each class individually. For each class, it evaluates all available classrooms using a series of decision rules.
The first decision checks whether the classroom has sufficient capacity for the class. If the classroom is too small, it is immediately eliminated, and the system moves on to the next available option.
If the capacity requirement is met, the system checks whether the classroom is available at the required time. This step prevents scheduling conflicts and ensures that no classroom is assigned to more than one class at the same time.
If multiple classrooms meet the capacity and availability requirements, the system applies a third location-based decision rule. It selects the classroom that minimizes the travel distance from the previous classroom. This significantly reduces unnecessary travel for both students and staff and improves overall efficiency.
Once a suitable classroom is identified, it is assigned to the class. The system then updates its internal schedule, marking the classroom as occupied during that specific time period. This ensures that the classroom cannot be assigned again at the same time, preventing future conflicts.
This process is repeated for each class until all classes have been assigned a suitable classroom. If a suitable classroom cannot be found for a particular class, the system can assign the closest alternative that meets the most constraints, thus ensuring that the assignment process is completed.
[bookmark: _Toc227323613]3.4 Decision Points
The system includes several key decision points that guide the allocation process:
Verify that a classroom has sufficient capacity
Verify that the classroom is available when needed
Select the optimal classroom based on its location
These decision points ensure that the system respects all constraints while optimizing efficiency.
[bookmark: _Toc227323614]3.5 Assumptions
The solution relies on several assumptions. It assumes that all input data is accurate, including class sizes, classroom capacity, and schedules. It also assumes that schedules are fixed and cannot be dynamically modified.
Furthermore, the system assumes that all classrooms are operational and available unless otherwise specified. These assumptions simplify the assignment process and allow the system to operate efficiently.
[bookmark: _Toc227323615]3.6 Optimization Strategy
The system uses a greedy optimization approach, where decisions are made step by step based on the best immediate option. By assigning the largest classes first, the system reduces the risk of some classes remaining unassigned due to a lack of suitable classrooms.
The system also improves space utilization by ensuring that classrooms are used appropriately according to their capacity. Small classes are not assigned to excessively large classrooms unless necessary, thus preventing inefficient use of space.
Furthermore, by including location as a factor, travel time between classes is minimized. This contributes to more efficient scheduling and improves the overall experience for both students and teachers [4].
[bookmark: _Toc227323616]4. Reflection and Justification
[bookmark: _Toc227323617]4.1 Abstract Thinking
Abstract thinking was applied to simplify the real-world problem by focusing on the most important elements, such as capacity, availability, and scheduling. By removing unnecessary details, the problem was transformed into a structured system that could be analysed and solved logically.
[bookmark: _Toc227323618]4.2 Sub-dividing
The problem was divided into smaller components, including requirements, constraints, and variables. This decomposition made the problem easier to understand and allowed each part to be addressed individually. As a result, a more organised and systematic solution was developed.

[bookmark: _Toc227323619]4.3 Justification of the Solution
The proposed solution is effective because it follows a logical and structured approach. By prioritizing larger classes and applying clear decision rules, the system ensures that classrooms are allocated efficiently and without conflicts.
The inclusion of location-based decision making further improves the solution by reducing unnecessary travel between classes. Overall, the approach directly addresses the key issues identified in the problem scenario.
[bookmark: _Toc227323620]4.4 Limitation
A limitation of the system is its reliance on precise input data. Any errors in class size, room capacity, or timetable information can lead to incorrect assignments.
In addition, the system does not support real-time adjustments. This means that it cannot respond to unexpected changes, such as last-minute room unavailability or timetable updates.
[bookmark: _Toc227323621]4.5 Assumptions
The system assumes that all input data is correct and that schedules remain fixed. It also assumes that all classrooms are available and suitable for use, unless otherwise specified.
While these assumptions simplify the problem, they may not fully reflect real-world conditions, where unexpected changes frequently occur.
[bookmark: _Toc227323622]5. Conclusion
In conclusion, this report has analysed the problem of classroom allocation and developed a structured solution to improve efficiency in educational institutions. By applying abstraction, decomposition, and optimization techniques, the problem has been systematically broken down and addressed.
The proposed system ensures that classrooms are allocated according to their capacity and availability, reduces scheduling conflicts, and minimizes unnecessary travel between classes. While it has some limitations, such as its reliance on accurate data and lack of real-time adaptability, the solution provides a solid and practical foundation for improving classroom management in universities.
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