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1. [bookmark: _Toc227659820]Introduction
Optimising classroom allocation and ensuring that time is saved as students and teachers rotate through lectures is a critical challenge faced by educational institutions. In this given problem, the college faces multiple challenges such as overcrowded classrooms, underutilised spaces, scheduling conflicts, and wastage of time due to excessive movement between classes. There’s a strong intersection between these problems and they cannot be solved unless we breakdown this problem and tackle each variable. This report aims to use a structured problem-solving approach to analyse the classroom allocation problem and provide a strategic solution using several frameworks such as Moscow prioritisation, systems thinking, and allocation optimization. After identifying key variables and constraints, we’ll design a logical allocation process which will help us propose a solution that improves efficiency, minimises movement, and eliminates scheduling conflicts while ensuring optimal use of available resources.


2. [bookmark: _Toc227659821]Deconstruct the Problem
2.1 [bookmark: _Toc227659822]MoSCoW Technique Requirement
The MoSCoW method is a widely used prioritisation framework that categorises requirements based on their importance in system design [1]. The following section of the report will apply this technique to the problem at hand.


	Must Have 
	Should Have 
	Could Have
	Won’t Have

	Classroom allocation must not exceed room capacity (class size ≤ room size).

	Minimise movement of students and lecturers between classrooms.

	Lecturer preferences for rooms or locations.

	Advanced automation or AI-based optimisation (excluded due to scope limitations).


	No timetable clashes between classes.

	Efficient use of all available classrooms (reduce unused space).

	Location-based prioritisation (e.g., same building scheduling).

	Complex predictive analytics features.


	All classes must be scheduled successfully.

	Reduce time wasted during transitions between lessons.
	Basic reporting features (e.g., room usage summary).
	Integration with external smart systems.


	Each classroom space must be utilised effectively.

	Improve overall timetable efficiency.

	Customisable scheduling options for users.
	

	
	
	
	









2.2 [bookmark: _Toc227659823]Variables Identification 
The classroom allocation problem has several interdependent variables:
	Variables:
	Description:

	Class Size
	The number of students in a class; determines the minimum room capacity required for that class.

	Room Capacity
	Limits the number of students that can be accommodated.

	Time Slot
	Ensures that there is no scheduling conflict between classes.

	Room Location
	Affects the time taken to shift classes.

	Lecturer Availability
	The times at which a lecturer is available to teach; ensures feasible scheduling and determines which rooms and time slots can be assigned.

	Timetable Schedule
	The overall plan the assigns classes to specific room and time slots; must be free of conflicts across all variables.

	Class Frequency
	How often a class occurs per week; affects how rooms need to be allocated repeatedly across the timetable.

	Room Utilisation Rate
	A measure of how effectively each room is being used; helps identify underused or overcrowded spaces to improve allocation.

	Number of Student per Class
	The actual headcount per session; directly impacts which rooms are suitable and whether capacity constraints are met.



3. [bookmark: _Toc227659824]
2

4. Proposed Solution
4.1 [bookmark: _Toc227659825]Flowchart
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4.2 [bookmark: _Toc227659826]Flowchart Explanation 

System Overview 
The solution proposed in this report is a structured allocation system which processes input data and gives an optimal classroom schedule. It systematically assesses the relationship between all variables (class data, room availability, location) and tallies them against the constraints (room capacity) to produce a schedule with zero conflicts. This solution is based on allocation optimisation principles where resources are assigned efficiently under constraints . The system operates through a series of logical steps, tackling each condition and each variable simultaneously, ensuring that all requirements are met and the desired optimal outcome is achieved. The final output is a timetable that maximises room utilisation, minimises unnecessary movement, and avoids scheduling conflicts.

Step-by-Step Process 

The first step of the process starts with taking all input data, which includes class sizes, room capacities, available time slots, lecturer availability, and room locations. This data is the foundation of the allocation system. 
[image: A screenshot of a computer
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Then, classes are sorted based on size in descending order. This ensures that larger class sizes are allocated first because they will affect the capacity constraint the most. Research on timetabling shows the importance of dealing with highly constrained elements first to reduce allocation failure [2].
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The system then tries to match the best fitting rooms for each class, accounting for the decision variables and constraints. It filters rooms based on capacity constraints, making sure that class size must always be less than or equal to the room capacity. From all the possible solutions, the system chooses the one which utilises optimal space and minimises unused space, while adhering to the capacity constraint. 
[image: A screenshot of a computer
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After this step, the system assigns a time slot to classes. It checks whether a room is available during the specific time period and whether the lecturer is available during that slot too. If both conditions are met, the allocation is processed by the system. 


[image: A screenshot of a computer
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The next step is a validation step to check for conflicts. Timetable, as mentioned earlier, is a constraint satisfaction problem. This means that the same resource cannot be allocated to two exclusive events at the same time. If there is a conflict, the system discards that option and selects an alternative, feasible solution by choosing another room or slot. 
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In addition to all of these steps, the system also implements location-based optimisation. Hence, while assigning consecutive classes, the system automatically minimises the geographical distance between rooms.
The process continues in an iterative manner until all classes have been allocated and an optimal solution has been achieved. If a class cannot be allotted due to certain constraints, the system marks it as such for manual intervention.



Key Decision Points 
The system includes several key decision points which are essential to the allocation process:
· If the class size is greater than room capacity, the system rejects the room and selects an alternative option.
· If a time slot is unavailable, the system decides to find another slot.
· If more than one room satisfies the requirements, the system selects the room that minimises unused capacity and travel distance.
· If no valid allocation is found, the system initiates a reassignment process by performing another iteration.

These decision points are important because they help the system consider all requirements and constraints and make mathematical choices regarding the optimal solution.

How the Solution Meets Objectives 
The proposed solution effectively fulfils the key requirements of the problem.
Efficient Allocation: The solution successfully abides by the capacity constraint as it matches class sizes with room capacities while ensuring maximum utilisation of space. Research highlights that efficient room usage is a key objective in timetabling optimisation [3].
Minimised Movement:. Room location as a decision variable makes the solution more effective because it factors in the relationship between time travelled and the distance between two rooms. This reduces travel time for both students and lecturers, improving overall efficiency.
Avoidance of Scheduling Conflicts: The system performs a validation step which helps avoid time and resource clashes. By performing multiple iterations and choosing between multiple alternatives, it gives us a conflict-free timetable. Timetabling research emphasises the importance of constraint satisfaction in avoiding scheduling overlaps [4].





5. [bookmark: _Toc227659827]Reflection and Justification
5.1 [bookmark: _Toc227659828]Abstract thinking 
Abstract thinking was a critical component of this entire process whereby the real-world scenario was translated to a more simplified system of inputs, processes and outputs. This approach made it easier for the system to focus on relevant variables and understand the correlation between these variables to provide a feasible and scalable solution.


5.2 [bookmark: _Toc227659829]Sub-dividing
The problem was broken down into smaller, manageable parts, including requirement prioritisation, variable identification, allocation logic, and validation. This simplification allows each component to be tackled separately and more strategically because it is easier to study correlations between variables this way.
5.3 [bookmark: _Toc227659830]Justification of solution 
The solution is justified by its inherent logic and structure, which clearly shows how each constraint has been logically obeyed and how the solution provided achieves all objectives. By first allocating larger classes and introducing constraints, it handles efficient allocation and avoids conflicts simultaneously. Moreover, the decision points give the system greater flexibility as it considers options holistically and moves between alternatives. 
While this report uses a relatively simple optimization method, it is essential for us to use modern advancement to improve scheduling in academic institutes. According to IJSDR’S research on AI Optimisation of Academic Timetables, “With advancements in AI, particularly machine learning and optimization algorithms, there is a growing opportunity to enhance academic scheduling by creating more adaptive and efficient solutions.” [5].



5.4 [bookmark: _Toc227659831]Limitation
The system does not account for real time changes or triggers which might give anomalous results. Real scenarios are not as predictable. Factors such as last-minute changes in availability, scheduling, teacher preference towards rooms, unprecedented breaks, etc might influence results. Additionally, the system uses simplified optimisation techniques which may not achieve objectively optimal solutions in more complex scenarios with multiple constraints and decision variables.


5.5 [bookmark: _Toc227659832]Assumption
The system makes certain assumptions. Firstly, all input data is accurate and up to date. Secondly, room availability is fixed and does not change dynamically based on demand for certain rooms exceeding the demand for others.  Third, travel time between classes is mostly dependent on location and can be reasonably estimated by this metric. Finally, it is assumed that all classes must be scheduled within predefined time slots.



6. [bookmark: _Toc227659833]Conclusion
Regardless of its assumptions and limitations, the proposed system provides a fairly structured and efficient solution to the classroom allocation problem. By optimising resource usage and eliminating conflicts, it gives us a timetable which enhances scheduling efficiency. 
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