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Effective classroom management is a major management issue in most learning institutions. Colleges usually deal with numerous courses, different classes, and a small classroom area. The ineffective allocation can result in overpopulated rooms, under-utilised rooms, conflicts in schedules and even needless transfer of students and workers between remote classrooms. These problems have a bad impact on the teaching environment, decrease productivity and waste institutional resources. Thus, the college in this case needs an organised and rational method of utilising classroom allocation.
The initial approach to solving the problem is breaking down the situation into fewer details. One of the core methods of systems thinking is problem deconstruction, in which complex problems are decomposed into manageable segments so as to determine requirements, constraints, and variables that exist in the system [1].
Key Requirements
It is possible to use the MoSCoW prioritisation technique to classify requirements into Must have, Should have, Could have, and Won’t have. System design and project management have extensively utilised this approach in order to prioritise the system requirements [2].
Must Have Requirements
These are the crucial aspects that should be applied to the solution to work.
· Classrooms should be assigned on the basis of the classes and room capacity.
· The system should not allow time clashes where two classes are held in the same room simultaneously.
· Every class should have allocated rooms prior to the schedule being settled.
· The solution should make sure that lessons start punctually without fail.
Should Have Requirements
These are efficiency-enhancing but not necessarily necessary.
· Minimise the travelling distance between classes that students and personnel engage in.
· Have a balanced use of the campus.
· Enhance the transparency and clarity of the schedule among the administrators.
Could Have Requirements
These are not crucial, but they improve the system.
· Timetable change automatic notifications.
· Connection to the college learning management system.
· Room utilisation analytics.
Won’t Have Requirements
The existing system does not cover these.
· Entire automated scheduling of staff.
· Interconnection with the external university systems.
Key Constraints
Constraints are the environments that restrict the functioning of the system. The classroom allocation problem has a number of restrictions.
Room capacity limits determine the number of students that can be accommodated in a given classroom. Allotting a group bigger than the classroom size will result in congestion. Secondly, there exists a scarcity of available classrooms, which implies that several courses have to vie against each other for the available space. Thirdly, there are time constraints since the classes were scheduled using definite teaching hours. Lastly, location and layout construction can add to the time spent travelling in the event that classes are located in remote places.


Key Variables
The system of classroom allocation is affected by several variables.
· Student population in every classroom.
· Capacity of each classroom
· Availability of the classes.
· Course timetable slots
· Space between classrooms or buildings.
· Lecturer availability
Through these variables and constraints, the problem will be more understandable and analysable. This type of deconstructing the problem enables the formulation of a logical solution that will allocate classrooms in a systematic manner and reduce conflicts and inefficiencies.
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A systematic algorithm of allocating the classes with the help of a rational flowchart can be adopted in order to resolve the problem of allotment in the classroom. The solution is achieved in a stepwise decision-making process whereby the classes are allocated to classrooms taking into consideration the capacity constraints, timetable clash and movement efficiency.
This is based on the methods of resource allocation optimisation, which is a common practice in operations management to effectively allocate the available resources with limited resources on various tasks [3].
Step 1: Collect Input Data
The system starts and gathers all the information that is relevant to the scheduling. This includes:
· List of courses or classes
· Student enrollment in every classroom.
· Classrooms and the capacity of the available classes.
· Available time slots
· Classroom areas on the campus.
The data collection should be done accurately, as a mistake in the variables could result in wrong allocation.
Step 2: Sort Classes by Size
Classes will be arranged in descending order by their student enrolment. By doing this, it will make sure that the biggest classes are assigned to rooms which can hold them. In case smaller classes were booked initially, then they could be assigned large classes, which would not require large rooms, leaving the big classes with inadequate room.
The use of sorting tasks by size or demand is a widespread approach in the optimisation algorithm due to the high possibility that there is a shortage of resources in the allocation process in the future [4].
Step 3: Assign Classes to appropriate rooms
In every class, the system will find a classroom that has a capacity close to or more than the size of the class. The algorithm checks:
· When the room size is adequate to accommodate the size of the class.
· When the room is free at the necessary time slot.
· When the room has not been allocated to another class during the same time.
· In case all conditions are met, the room is temporarily assigned to this class.
In case an appropriate room is unavailable, the system warns the administrator about the problem in order to make some changes to the schedules manually.



Step 4: Test against Timetable Conflicts
The system also verifies conflicts in the scheduled rooms after allocating rooms. A conflict occurs when:
· There are two classes that will be taking place in the same room simultaneously.
· One of the classes will have a lecturer who will teach two classes simultaneously.
· The timetable will also be valid and operational as it is detected by conflict.
Step 5: Optimise the Inter-class Movement
The second stage is on reducing the distance of travelling between successive classes. The system analyses the chain of lessons of the students or the lecturers and tries to organise the rooms which are close to one another geographically. Indicatively, a lecturer teaching two classes one right after the other has the chance of the algorithm giving preference to rooms in the same building or the rooms that are close to each other.
The shortening of the travelling time increases the punctuality and the learning experience.
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[bookmark: _Toc224150074]Step 6: Validate Room Utilisation
After assigning the classrooms, the system analyses the rate of overall room utilisation. Room utilisation is the efficacy of the classroom space, which is accessible, in the course of the academic schedule.
Utilisation is calculated by the system by dividing by the number of hours occupied in classrooms and the number of hours the classroom is available. In case some rooms are not used frequently and some of them are congested, the system will redistribute the classes by reallocating smaller classes to empty rooms. This will give a more balanced allocation of classroom resources within the institution.
Space utilisation is a significant aspect of educational facilities management since it minimises thematic operations and enhances the efficiency of the institutions [3].
Step 7: Come up with the Final Timetable
Once all checks and optimisations have been done, the system will produce the final timetable of the classroom. The schedule includes the following facts:
· Course name or module code
· Assigned classroom
· Lecturer name
· Time slot
· Building location
Such information is shared with the administrators, lecturers and students. Having the schedule well spelt out will make everybody know their classes and minimise confusion.
Step 8: System Monitoring and Updating
The last phase is to watch over the schedule throughout the semester. Unforeseen developments can arise, including:
· Reduction or increase in the size of the class.
· The problems of maintaining the classrooms.
· Changes in lecturer availability.
In the case of such eventualities, the allocation process is re-run to make some scheduling changes in the system. This dynamic adjustment assists in the efficiency maintenance during the academic term.
Flowchart Logic of the System
The given solution may be presented in the form of a logical flowchart that will show the decision-making process. The flowchart will be comprised of the following main steps:
1.	Start
2.	Gather collection data, classroom, and class size data, and schedule.
3.	Rank classes in descending order.
4.	The first in the list is the chosen class.
5.	Find a classroom with adequate capacity.
6.	The availability of check rooms in the time required.
7.	In case it is available, allocate the room.
8.	In case of absence, find some other room.
9.	Test schedule clashes.
10.	In case conflict arises, redistribute allocation.
11.	Maximise the position of the classrooms to reduce the distance to travel.
12.	Authenticate room utilisation.
13.	Create the ultimate schedule.
[image: ]14.	End process.

The flowchart allows all decisions to be made in a logical sequence and eliminates errors like the booking of a room on two occasions or putting classes in rooms with low carrying capacity. Flowcharts are a well-known method of systems analysis since they visually depict a process and can be used to detect the inefficiencies or logical errors of a system design [5].
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The classroom allocation solution was developed through a number of problem-solving and analytical processes, such as abstract thinking, decomposing the problem, and logical modelling.
To begin with, the complex problem in the real world was simplified to a manageable system through abstract thinking. The problem was operationalised by the use of important variables like the size of the classroom, room capacity, and time schedule slots, instead of paying attention to all aspects of the college environment. Such abstraction enabled the scheduling problem to be analysed without needless complexity.
Secondly, breaking down problems was essential to the solution design. The first case had several problems, such as congested rooms, schedule conflicts, and a lack of efficiency during the transition between classes. The issues could be tackled in a systematic way through dividing the problem into smaller parts, which include data collection, room matching, conflict detection, and movement optimisation.
The other significant method used was algorithmic thinking, which is a process of coming up with a clear process of logical steps in order to address a problem. The flow chart is an organised process that guarantees the process of decision-making is made in a consistent and efficient manner. Scheduling and optimisation problems are common algorithmic problems that can be solved using algorithmic approaches due to their ability to provide an automated and repeatable solution [4].
The solution suggested could be used in this case since it is a balanced one in terms of accuracy, efficiency, and practicability. The algorithm will provide that the rooms are assigned based on the size of the classes and avoid timetable conflicts. Also, the movement optimisation increases the experience of students and lecturers because they will not spend as much time travelling between classes.
The solution, however, has limitations. As an example, according to the model, classroom capacities and class sizes will be relatively constant. Factually, the enrolment figures can fluctuate throughout the semester, and this might necessitate the need to constantly adjust. In addition to this, the methodology fails to consider specialised room needs like labs or computer rooms, which might have extra limitations.
In spite of these drawbacks, the suggested system offers an organised and practical approach to the enhancement of the classroom assignment. The model has the potential to bring great efficiency to the process of timetabling in colleges with additional progress and embedding into institutional scheduling software.
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