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1. [bookmark: _Toc227260042]Introduction
Due to space constraints, crowding, and schedule difficulties, college classroom management can be ineffective. This study suggests a way to minimise travel and conflicts while optimising room distribution depending on class size and capacity. It guarantees structured, equitable scheduling, improves space utilisation, saves time, and enhances the overall learning environment for staff and students by utilizing MoSCoW prioritization and a flowchart method.


2. [bookmark: _Toc227260043]Deconstruct the Problem

For easier management, the graphic divides the classroom allocation problem into smaller components. The primary problem is inefficient classroom distribution, which may be broken down into three categories: accurate timetabling, efficient allocation, and time waste reduction. To avoid overcrowding and underuse and to ensure that spaces are used properly, efficient allocation focuses on matching class sizes with room capacity. Reducing time waste entails assigning close rooms to minimise movement between courses, assisting staff and students in saving time, and ensuring that lessons begin on time. Scheduling issues like double-booked rooms, overlapping classes, or staff being in two places at once are avoided with accurate timetabling. Overall, the picture demonstrates how resolving these minor problems enhances the system and makes classroom management more structured, effective, and user-friendly for both staff and students.
Figure1:
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2.1 [bookmark: _Toc227260044]MoSCoW Technique

One of the most popular approaches for engineering and setting requirements in the implementation and development of software products is the MoSCoW method. It assists stakeholders in assessing each requirement's relative urgency and importance. Its four hierarchical categories, Must have, Should have, Could have, and Won't have, form its foundation. The requirements are categorised into the four designated groups. [1]
helps identify the most crucial features and requirements for the system so that its deployment doesn't interfere with the organization's operations, and which needs can be expanded.
Must Have: The information system's implementation depends on the requirements listed in this category. These are the fundamental or necessary features that ought to be included in the current version or release. The implementation project or the system's usability would fail if these requirements weren't met; that is, the system wouldn't be effective and wouldn't cover the real business processes.
Should Have: While not as crucial as the Must Have requirements, the requirements in this category are nevertheless significant. They are crucial elements that enhance the system's performance and functionality. If time and resources allow, should-have criteria are typically added after must-have requirements are given priority.
Could Have: This category includes desirable additions and functionalities that could improve the system but are neither necessary nor crucial. After the requirements in the "Must have" and "Should have" categories have been identified, these lower-priority criteria might be taken into consideration for execution if more time and resources become available.
Won't Have: requirements that are made clear as being outside the scope of the current project or difficult to carry out. When the system was being constructed, certain criteria were not included in the project's initial scope due to time, resource, or technological constraints. These requirements are typically either completely disregarded or put off until later iterations. [2]

	Must Have
	Descriptions

	1: Accurate Classroom Allocation

	Assign rooms based on:
•	Class size
•	Room capacity
To prevent crowding, rooms are allotted according to class size and room capacity.

	2: A Clash-Free (Timetable)
	Use a best-fit (the smallest to the largest suitable room)
No double-booking of:
· Rooms
· Lecturers
· Student groups
This helps you create a feasible and efficient scheduling system.

	3: Centralised Timetable System
	To keep all rooms, classes, and available time slots in one location, a centralised system should be utilised to ensure all lessons start on time.
· All rooms
· All classes
· All IT rooms
· All time slots

	4: Consistency
	Real-time updates maintain consistency across the timetable and enables for real-time updates when any modifications are made.




	Should Have
	Descriptions

	1: Minimise Movement Between Classes
Schedule classes in:
	This helps to save time and reduce lateness for students, staff, and lecturers.

	2: Room Suitability Matching
	Rooms should be matched with the essential equipment, such as labs or IT facilities, to prevent incorrect room allocations.

	6. Basic Optimisation
	This ensures all room usage and timetable efficiency can be improved by making simple changes, such as swapping rooms.




	Could Have
	Descriptions

	1: Optimisation
	Use advanced optimisation algorithms for improved efficiency.

	2: Visual timetable system
	Provide a simple visual timetable for staff and students.

	3: Planning or predictions
	Include a simple future tense for planning room usage.
This helps predict how rooms will be needed later.



	Won’t Have
	Descriptions

	1: Fully automatic AI scheduling system
	No need for a fully autonomous AI scheduling system is initially not needed because extensive machine learning is not required.

	2: System integration
	System integration ties the system to transport systems and external campus data.





2.2 [bookmark: _Toc227260045]Variables Identification:

Input: The data required by the system to generate a schedule is known as input variables. Lecturers, student groups, class sizes, space capacities, available time slots, and classroom amenities like labs or IT equipment are all included. In order to prevent conflicts and crowding, the system uses this data to match classes with appropriate rooms and times. The schedule wouldn't function properly without precise input variables.


	Variables
	Descriptions

	1: Classrooms
	List of available rooms

	2: Room capacity
	Number of students each room can hold

	3: Classes
	List of all classes to be scheduled

	4: Class size
	Number of students in each class

	5: Time slots
	Available periods for scheduling

	6: Lecturers
	Teachers are assigned to classes.

	7: Student groups
	Groups attending each class

	8: Room facilities
	Equipment available (e.g., labs, IT)



Process: Process variables explain how the system generates the schedule based on input data. The system assigns rooms to time slots, matches class sizes with appropriate room capacities, and looks for scheduling issues like overlapping lecturer assignments or double reservations. By arranging classes in adjacent rooms, it also lessens needless movement and guarantees a clear, effective, and conflict-free schedule.


	Variables
	Descriptions

	1: Room allocation
	Match classes to suitable rooms

	2: Time scheduling
	Assign classes to time slots.

	3: Clash detection
	Check for room, lecturer, and student conflicts.

	4: Movement optimisation
	Reduce the distance between consecutive classes.



Output: The system generates output variables, such as a finished schedule with class times, locations, and room assignments, after processing all input data. These outcomes guarantee a schedule that is clear and simple to follow, with little travel time and effective space utilisation.

	Variables
	Descriptions

	1: Room assignments
	Rooms allocated to each class

	2: Clash-free schedule
	No overlaps or double bookings

	3: Improved room usage
	Efficient use of available space

	4: Reduced movement time
	Less travel between classes

	5: Timetable
	Final schedule of classes





3. [bookmark: _Toc227260046]Proposed Solution

The proposed solution for this is a flowchart, a graphical representation of a process that employs symbols, arrows, and organised steps to demonstrate how an issue is resolved, is the method used. Flowcharts are frequently used in programming education since they aid beginners in understanding logic prior to writing actual code. Because they lessen the challenges posed by unfamiliar development environments and programming terminology, flowchart-based learning tools are particularly useful for inexperienced programmers.
Flowcharts make it simpler to fully understand the flow of logic by breaking a problem down into smaller, more manageable chunks. In a flowchart, each shape has a distinct meaning: ovals stand for the beginning and finish of a process, rectangles for operations or instructions, and diamonds for decisions. These symbols correspond to arrows that indicate the stages' order. This methodical visual approach aids in developing a solid mental representation of a program's operation.
The key feature is that flowcharts may be created from problem descriptions in natural language. This means that students may better visualise answers by turning a written problem into a step-by-step diagram. These methods combine knowledge-based systems and natural language processing to enhance problem-solving abilities.
All things considered, flowcharts are crucial to teaching programming. They facilitate logical reasoning, make difficult issues simpler, and assist novices in comprehending the structure of actual programs. They are, therefore, a useful tool for simply and visually teaching and understanding programming topics. [3]


3.1 [bookmark: _Toc227260047] Flowchart
Figure:1
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Figure 2:
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3.2 [bookmark: _Toc227260048] Flowchart Explanation 
Figure 1:
[image: ]
The process begins with the entry of class sizes, room capacity, and timetable needs. Before scheduling decisions are made, this data is transmitted to the analytical stage for review and preparation.





This section demonstrates how the system verifies the validity of the schedule and whether the class size and room capacity match. The procedure proceeds if both requirements are satisfied. If either is inappropriate, the system goes back to fix the problem before continuing.


Figure 2:
[image: ]

This section demonstrates how the system responds to problems. It verifies the validity of the schedule and whether the class size is appropriate for the space. If not, changes are made. After that, it searches for scheduling conflicts and, if any are discovered, resolves them. In general, this stage guarantees that issues are resolved before the procedure proceeds.

The system allocates rooms according to class size and timetable, following data verification. A suitable room is chosen, and the class is scheduled there if the information is correct, guaranteeing an effective and suitable allocation.


Figure 3:
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What happens once the schedule is made is shown in the last section. Based on the optimal schedule, the system produces outputs like timelines and resource usage; the process then terminates, signifying its completion.


4. [bookmark: _Toc227260049]Reflection and Justification

4.1 [bookmark: _Toc227260050] Abstract thinking 

Instead of treating each class separately, an abstract approach to classroom allocation considers the system. The college is organised into classrooms (resources) and classes (needs) to match each class to an appropriate space without wasting any. Rooms are arranged according to capacity, while classes are arranged according to size. Efficiency is ensured by clear regulations, such as avoiding double bookings and allocating the smallest appropriate room to each class. To prevent room, student, and instructor conflicts, scheduling is meticulously planned. Classroom administration is more effective and simpler to maintain each term thanks to this organised method, which also saves space, minimises confusion, and guarantees seamless operation.

4.2 [bookmark: _Toc227260051] Sub-dividing

The classroom allocation problem can be handled more easily and with fewer mistakes if it is divided into smaller parts. To determine the amount of space needed, all classes are given together with the number of students enrolled. To evaluate resources, available classrooms and their capacities are then determined. After that, classrooms are assigned to spaces that can hold all the pupils, preferably the smallest possible area to prevent waste. Following allocation, a schedule is made to guarantee that no room is reserved twice and that instructors and students are not needed in more than one location at once. To make the process more effective and well-organised overall, the system is finally assessed to find areas for improvement, such as modifying allocations if certain rooms are underutilised while others are congested.

4.3 [bookmark: _Toc227260052] Justification of the solution 

The strategy is to increase classroom usage in an equitable and useful manner. Preventing overcrowding, which enhances comfort and safety by making sure class sizes correspond with room capacities, is a major advantage. Additionally, it maximises the use of available space by allocating larger rooms to larger classes and making optimal use of smaller rooms rather than leaving them empty. By minimising needless transit between far-off or inappropriate rooms, the system saves time and produces a more seamless and stress-free schedule. Additionally, by preventing conflicts and duplicate reservations, it increases scheduling accuracy and guarantees that classes begin on time. All things considered, this approach improves the system's organization and dependability while using college resources more effectively for the benefit of both staff and students.

4.4 [bookmark: _Toc227260053] Limitation

Although the technique improves classroom distribution, it has several drawbacks. One problem is that class sizes seldom exactly match room capacity, resulting in wasted space, making ideal room utilisation impossible. Additionally, the method relies significantly on reliable data; inaccurate class numbers or out-of-date room limitations may lead to subpar allocations. Unexpected events, including instructor absences or maintenance-related room unavailability, might cause scheduling disruptions and necessitate prompt adjustments. Special requirements can also cause problems since some classes require spaces, such as computer suites or labs, which are difficult to swap out. Lastly, when handling intricate schedules or last-minute modifications, the system might need human intervention, which would diminish its overall effectiveness and the advantages of automation in practical settings.

4.5 [bookmark: _Toc227260054] Assumption

To make this solution simpler, several assumptions are made. To ensure proper room allocation, it is required that class sizes are precise and known ahead of time. To prevent congestion, classroom capacities are also thought to be accurate and modern. With no outside restrictions like maintenance or previous reservations, it is presumed that every room is open. It is anticipated that each class will not be divided among several locations and will only use one room at a time. Once the timetable is prepared, it is anticipated that it won't be altered at the last minute. Lastly, all rooms are considered appropriate for general teaching unless otherwise noted, which means they can hold any typical class and contribute to a simple and effective allocation procedure.



5. [bookmark: _Toc227260055]Conclusion

In summary, this approach offered an organised answer to the problem of inefficient classroom distribution. Key requirements and restrictions were made clearer by employing MoSCoW prioritising and breaking the problem down into smaller components. A rational procedure for allocating courses to appropriate rooms was demonstrated via a flowchart. The strategy focuses on minimising travel time, avoiding schedule conflicts, and aligning class sizes with room capacity. Despite being straightforward, it increases overall scheduling effectiveness. This study shows how systematic planning and fundamental algorithmic thinking may address actual educational issues, improve resource utilisation, and facilitate a more seamless learning process for both staff and students.
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