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OPTIMISING CLASSROOM ALLOCATION IN EDUCATIONAL INSTITUTIONS: A STRUCTURED PROBLEM-SOLVING APPROACH

I. INTRODUCTION
The classroom allocation systems play a significant role in schools to ensure smooth running of academic activities and proper learning environment in the school. Nonetheless, many institutions have difficulties in the proper management of these allocations. The college in this case has been experiencing various issues like overcrowding in classroom, underutilisation of rooms, clashing schedules and time and money wastage as students and staff are shifted in and out of classes. The problems are detrimental to the effectiveness of instruction, student experience, and time management of the whole institution. They should be tackled and ensure maximum use of resources, minimise disruptions and improve the academic scheduling process.
II. PROBLEM DECONSTRUCTION
This section will subdivide the problem of classroom allocation into small manageable units to get a clearer picture regarding the causes and consequences of this problem.
a. Breakdown of the Problem
The college has ineffective classroom allocation that has resulted in congestion, underutilisation, time conflict, unwarranted movement and wastage of resources. These are mutually related issues that confuse schedules, hamper productivity and damage the general learning process and productivity [1].
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Fig 1: Classroom Allocation Problem Breakdown Diagram
b. Requirements and Constraints (MoSCoW Analysis)
To effectively solve the problem, MoSCoW prioritisation technique is applied in order to determine the important requirements.
Must Have
The system should also provide proper distribution of the classrooms according to the size of the classes to avoid overcrowding and underutilisation. It must also not create clashes in the schedule where two classes would be conducted in the same room at the same time [2]. To a greater extent, a proper and quality system of scheduling is required to achieve uniformity and sequence.
Should Have
The system must also endeavor to reduce the distance between the successive classes to save any unnecessary movements on the side of the students and staff. It should also promote equal utilisation of all the available classrooms to ensure that the resources are put to good use.
	Category
	Requirements

	Must Have
	Correct allocation of classrooms based on class size; No timetable clashes; Accurate and reliable scheduling system

	Should Have
	Minimise distance between consecutive classes; Balanced utilisation of all classrooms

	Could Have
	Automated classroom allocation system; Real-time updates for minor schedule changes

	Won’t Have
	Advanced AI-based optimisation due to scope and complexity limitations


Table 1: Requirements and Constraints (MoSCoW Analysis)
Could Have
Available features in the system may include automated classroom assignment, real-time updates to allow small adjustments in the schedule, among others, to prevent manual work and dynamically adapt small changes in the scheduling [3]..
Won’t Have
The system will also lack sophisticated AI-based optimisation methods because of the scope and complexity constraints, which will demand more resources and technical skills.
c. Key Variables
There are several variables that affect the classroom allocation process. The room capacity is calculated by the number of students in a classroom, and the classroom capacity is the maximum number of students that can occupy a classroom [4]. The allocation choices are limited by the available rooms, and the scheduling choices are determined by the available time slots.
Besides, there is also the effect of the distance between the classrooms on the effectiveness of the movement, especially in the case of consecutive classes. Subject or class-specific requirements can also affect the allocation decisions, such as specialised equipment or room types. These variables should be taken into consideration so that they can have an efficient and balanced system of allocation.
d. Constraints
The system has several constraints that restrict flexibility. Classrooms are permanent and this restricts the chances of allocating them during the peak time. Time schedules of classes are normally carried out in advance with limited chances of modification. Physical distance among rooms cannot be altered, and it affects the movement planning [5]. 
These constraints must be considered in the designing of the solution to ensure that it becomes practical, realistic and easily applicable in the college environment.
III. PROPOSED SOLUTION & FLOWCHART EXPLANATION
This section will constitute a logical and orderly answer to the streamlining of classroom booking and the effectiveness of the entire schedule on campus.
a. Overview of the Solution
The proposed solution follows a systematic step-by-step process of assigning classrooms based on the size of the classroom, capacity, availability, and location of the rooms, so as to achieve optimal scheduling, less conflict, and better use of resources.
b. Flowchart Description (Step-by-Step)
The flowchart outlines a structured process for efficient classroom allocation.
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Fig 2: Flowchart for Classroom Allocation System
Step 1: Input Data
Collect data on class sizes, room capacities, timetables, and availability.
Step 2: Sort Classes
Arrange classes by size, prioritising larger groups.
Step 3: Match Room Capacity
Assign rooms with sufficient capacity to avoid overcrowding.
Step 4: Check Availability
Ensure rooms are free during required time slots.
Step 5: Conflict Detection
Resolve clashes by reallocating rooms or adjusting schedules.
Step 6: Minimise Movement
Assign nearby rooms to reduce travel time.
Step 7: Final Allocation
Generate a conflict-free, optimised timetable.
c. Key Decision Points
The system allocates rooms effectively using decision rules to choose the right alternative to capacity or timing conflicts and prioritizing proximity rooms to allow logical, flexible allocation at minimal movement and higher scheduling efficiency [6].
d. Assumptions
The solution assumes good data; working classes, no last-minute schedule changes, and knowledge of distance between rooms, making the problem easier and the targeted rational allocation process possible without considering the variables that can occur unexpectedly [7].
e. How the Solution Solves the Problem
The solution balances the room capacity with the class size, avoids timetable conflicts, minimises movement due to proximity-based allocation, and balances room utilisation, enhancing efficiency, organisation and overall effectiveness of the classroom allocation system.
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Fig 3: Data Flow Diagram for Classroom Allocation System
f. Benefits of the Solution
This solution has a number of benefits to its implementation. It enhances the overall learning process by availing the right classroom settings to the learners. It also contributes to better use of the available resources which facilitates efficiency and reduced wastage [8].
The reduction in the number of scheduling conflicts and delays in movements results in a smooth academic activity. In addition, the systematic approach results in a more organized and regular program, which is beneficial to both students and personnel. In general, the solution improves productivity and facilitates sound institutional management.
IV. REFLECTION AND JUSTIFICATION
a. Problem-Solving Techniques Used
Several problem solving skills have been applied in the development of a solution. Abstract thinking was used to simplify the problem into manageable parts to better comprehend it without necessarily being too detailed. This contributed to the concentration on the main variables that are the size of the classes, the room capacity, and the schedule [9].
The other notable method was decomposition in which the general problem was broken down into smaller components including allocation, scheduling and movement. This simplified the process of analysis of each of these components and the formulation of solutions.
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Fig 4: Classroom Allocation System Logic (IPO Diagram)
A decision making system has been developed by logical reasoning that is followed step by step. The solution involves steps that are ordered in a particular way and the decision making process which involves the choice of the room and conflict resolution is systematic and consistent.
b. Justification of Approach
The proposed solution is decent as it follows a structured and well systematised system of classroom allocation. The system provides clarity and consistency in decision-making using a logical sequence of steps. It is also easy to implement as it does not require complex technology or advanced methods of calculation hence it can be used in practice even in a college environment [10].
Moreover, the solution can be scaled in the sense that it can be extended to bigger institutions consisting of more classrooms and students. It strikes the right balance between simplicity and efficiency that is not overshadowed by complexity..
c. Limitations of the Solution
The solution has a few limitations despite having its advantages. It also relies on right input data and any error in the sizes of classes or availability of rooms can affect the outcome. Additionally, the system fails to take into account sudden or last-minute changes that can occur such as unavailability of a room or changes in the schedule [11].
d. Possible Improvements
The solution can be improved in a number of ways. More efficient and dynamic allocation results could be generated with the help of artificial intelligence or optimisation algorithms. In order to make the system flexible to last minute changes in schedules or room availabilities, real-time updates would be required [12].
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Fig 5: Use Case Diagram for Classroom Allocation System
Additionally, the system may be upgraded with the inclusion of digital devices, such as college management programs, to increase access, automation, and efficiency. These would improve the solution to be more resilient and flexible to real-life conditions.
V. CONCLUSION
In conclusion, the problem of poor classroom allocation results in congestion, inefficient use of resources, time clashes, and additional inter-class movement. The structured solution provided addresses these concerns by establishing a logical and step by step procedure that will ensure effective room allocation, timetable free of clashes, and reduced travelling durations. The solution will maximise the utilisation of resources and create a more organised schedule, which enhances the overall learning experience of the students and the staff.
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