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1. Introduction
Managing classroom allocation effectively is a key responsibility within any educational institution. Colleges are required to organise a limited number of physical resources, such as classrooms, while also meeting the needs of students, lecturers, and academic timetables. As student numbers increase and course structures become more complex, this task becomes more challenging. If classroom allocation is not handled properly, it can lead to a range of issues that affect both teaching and learning.
For example, some classrooms may become overcrowded if too many students are assigned to a small space, while other rooms may remain unused for long periods of time. This results in inefficient use of available resources. In addition, timetable clashes may occur, where two classes are accidentally scheduled in the same room at the same time. This can cause confusion, delays, and disruption to lessons. Another common issue is the amount of time students and lecturers spend moving between classes. If rooms are allocated without considering location, people may have to travel long distances in a short period of time, which can lead to lateness and lost teaching time.
In the scenario provided, the college is currently facing many of these problems. Some classes are placed in rooms that are too small, while others are given larger rooms than necessary. There are also occasional scheduling conflicts, as well as inefficient room usage across the timetable. These issues highlight the need for a more organised and structured approach to classroom allocation.
The purpose of this report is to analyse the problem in detail and develop a practical solution. To begin with, the problem will be broken down into smaller sections in order to clearly identify the key requirements, constraints, and variables involved. The MoSCoW prioritisation method will then be applied to rank these requirements based on their importance. Following this, a step-by-step solution will be designed and presented using a flowchart to clearly show how the allocation process works. The solution will then be explained in detail to demonstrate how it improves efficiency and reduces common issues such as overcrowding and timetable clashes.
Finally, the report will include a reflection on the problem-solving techniques used, such as decomposition, abstraction, and logical thinking. This will help justify why the chosen approach is suitable for solving the problem. Overall, the aim is to present a clear, realistic, and structured solution that could be applied in a real college environment to improve classroom allocation and create a more efficient learning experience.


2. Problem Deconstruction
In order to develop an effective solution, the classroom allocation problem must first be analysed in detail. This involves breaking the problem down into smaller, manageable parts so that each element can be clearly understood. By doing this, it becomes easier to identify what the system needs to achieve, what limitations exist, and what information is required to make decisions.

2.1 Key Requirements
The first step is to identify the key requirements of the system. These are the main goals that must be achieved for the classroom allocation process to work effectively.
One of the most important requirements is that every class must be assigned to a suitable classroom. This means that the size of the room must be appropriate for the number of students. If a classroom is too small, it can lead to overcrowding, which affects comfort and learning. On the other hand, assigning small classes to large rooms results in wasted space and inefficient use of resources.
Another essential requirement is to ensure that timetable clashes do not occur. Each classroom should only be assigned to one class at a time. If two classes are scheduled in the same room at the same time, it creates confusion and disrupts the learning process.
In addition to this, the system should aim to reduce unnecessary movement between classes. If students and lecturers are required to move long distances between lessons, valuable time is lost, and there is a higher chance of lateness. A well-organised system should consider the location of classrooms when assigning them.
Finally, the system should allow for some flexibility. In real situations, unexpected changes can happen, such as room maintenance or lecturer absence. Therefore, the system should be able to handle adjustments without causing major disruption.

2.2 Constraints
Constraints are the limitations that influence how the classroom allocation system can operate. These restrictions must be carefully considered when designing a solution, as they define what is realistically achievable. Ignoring these constraints could result in an impractical system that fails to function effectively in a real college environment.
One of the most significant constraints is the limited number of available classrooms. Colleges operate with a fixed set of physical rooms, and these rooms must be shared across multiple courses and departments. Because of this limitation, it is not always possible to assign the most ideal room for every class. In some situations, compromises must be made, such as allocating a slightly larger room than necessary or scheduling classes at less preferred times.
Time is another major constraint within the system. All classes must fit into predefined timetable slots, such as morning or afternoon sessions. These fixed time periods reduce flexibility, especially when many classes need to be scheduled simultaneously. As a result, clashes can occur if multiple classes compete for the same room at the same time, making it essential for the system to carefully manage time allocations.
Lecturer availability also plays a crucial role. Each lecturer has specific working hours and may only be available to teach at certain times during the day. This limits when classes can be scheduled and adds another layer of complexity to the allocation process. Even if a suitable room is available, the class cannot take place unless the lecturer is also free at that time.
In addition, some classes require specialised facilities, such as computer laboratories, science labs, or rooms with specific equipment like projectors or software. These specialised rooms are usually limited in number and cannot be substituted with standard classrooms. This further restricts the allocation process, as these rooms must be reserved for classes that specifically need them.
Overall, these constraints highlight the complexity of the classroom allocation problem. A successful solution must work within these limitations while still aiming to optimise room usage, avoid conflicts, and support an efficient timetable.







2.3 MoSCoW Prioritisation

	Requirement
	Priority
	Justification

	Classroom suitability
	Must
	Ensures safety and effective learning

	Avoid timetable conflicts
	Must
	Essential for accurate scheduling

	Minimise movement
	Should
	Improves efficiency and reduces delays

	Flexibility for changes
	Could
	Useful but not essential for basic operation

	Specialised equipment allocation
	Won’t
	Rare cases handled manually



The MoSCoW method prioritises essential needs first, ensuring core functionality is achieved before additional features are considered.


2.4 Variables
Key variables that influence the allocation process include:
	Variable
	Description
	Example

	ClassSize
	Number of students in the class
	25 students

	RoomCapacity
	Maximum seats available
	30 seats

	TimeSlot
	Scheduled class period
	 09:15 – 13:15

	RoomLocation
	Classroom location
	Victoria Building, Room 04

	
	Lecturer’s free times
	09:00–12:00

	Equipment
	Required facilities
	Computer, projector, bag, pen



These variables are essential for evaluating suitable classroom assignments and ensuring efficient allocation.


3. Proposed Solution and Explanation
3.1 Overview and Flowchart below
A structured, rule-based approach is proposed to improve classroom allocation. The solution follows a logical sequence of steps to ensure that classrooms are assigned efficiently while avoiding conflicts.
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3.3 Explanation of Solution
The proposed solution follows a structured process to ensure that classroom allocation is carried out efficiently and without conflicts. The process begins by collecting all relevant data, including class sizes, room capacities, timetable slots, lecturer availability, and any specific room requirements. Accurate data is essential, as it directly affects the quality of the final timetable.
The classes are then sorted from largest to smallest. This is important because larger classes have fewer suitable room options. By allocating these first, the system reduces the risk of not finding appropriate rooms later. This approach follows a simple greedy strategy, where the most constrained tasks are handled first to improve efficiency.
Next, the system searches for suitable rooms. A room must meet several conditions: it must have enough capacity, be available at the required time, and provide any necessary equipment. Once a suitable room is identified, lecturer availability is checked to ensure there are no scheduling conflicts.
If all conditions are met, the room is assigned to the class and the timetable is updated. This prevents the same room from being used for another class at the same time. The system also considers room location where possible, aiming to reduce movement between consecutive classes.
This process continues until all classes are allocated. If no suitable room is found, the class is flagged for manual review. Overall, this method provides a clear and consistent way of managing classroom allocation.

3.4 Benefits of the Solution
The proposed system offers several benefits that improve classroom allocation.
It reduces overcrowding by ensuring that classes are only assigned to rooms with sufficient capacity. It also prevents timetable clashes by checking both room and lecturer availability before making assignments.
In addition, the system improves room utilisation by matching class sizes to appropriate rooms, avoiding wasted space. It also helps minimise unnecessary movement by considering room locations for consecutive classes, which can improve punctuality.
The solution is practical, easy to understand, and scalable. It can be applied in real college environments and adapted as needs change.



4. Reflection and Justification
Several problem-solving techniques were used to develop this solution. Problem decomposition helped break the overall task into smaller parts, such as data collection, allocation, and scheduling. This made the problem easier to manage.
Abstraction was used to focus only on key variables, such as class size, room capacity, and availability, while ignoring unnecessary details. Algorithmic thinking allowed the process to be designed as a clear sequence of logical steps, improving consistency and reducing errors.
The MoSCoW method helped prioritise the most important requirements, ensuring that essential features, such as avoiding clashes and matching room capacity, were always addressed first.
The approach is suitable because it is simple, logical, and practical. It can be easily implemented and understood, making it useful in real-world situations. However, the system depends on accurate data, and unexpected changes may still require manual adjustments.
A limitation of the solution is that it may not always produce the most optimal result in complex situations, as it uses a basic allocation strategy. Future improvements could include real-time updates or more advanced optimisation methods.
Overall, the techniques used provided a clear and effective way to solve the problem while allowing for further development.

5. Conclusion
This report has analysed the problem of classroom allocation within a college environment and highlighted the main challenges associated with managing limited resources effectively. Issues such as overcrowded classrooms, underused spaces, timetable clashes, and excessive movement between classes were identified as key problems that impact both students and staff. By breaking the problem down into smaller components, it was possible to clearly understand the requirements, constraints, and variables involved in the allocation process.
A structured and logical solution was then developed to address these challenges. The proposed approach uses a step-by-step method to assign classrooms based on class size, room capacity, timetable availability, and lecturer schedules. By prioritising larger classes first and checking availability at each stage, the system ensures that rooms are allocated efficiently and that scheduling conflicts are avoided. In addition, the solution considers ways to reduce unnecessary movement between classes, which helps improve time management and overall efficiency within the college.
The use of problem-solving techniques such as decomposition, abstraction, and prioritisation played an important role in developing this solution. These methods made it possible to simplify a complex real-world problem and design a process that is both practical and easy to follow. The inclusion of the MoSCoW prioritisation technique also ensured that the most important requirements were addressed first, while less critical features were considered where possible.
Although the solution is effective, some limitations remain. The system relies on accurate and up-to-date data, and unexpected changes, such as room unavailability or lecturer absence, may still require manual adjustments. In addition, the approach is relatively simple and may not always produce the most optimal allocation in highly complex situations.
Overall, the proposed solution provides a strong and realistic foundation for improving classroom allocation. It is practical, scalable, and suitable for use in a real college environment. With further development, such as incorporating real-time updates or more advanced optimisation techniques, the system could become even more efficient and adaptable to changing needs.
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