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1. Problem Deconstruction
The situation outlines a nearby college facing challenges with assigning classrooms. Certain rooms are packed to full capacity, while others are hardly used, resulting in scheduling conflicts and wasted time moving between classes. These problems negatively affect teaching effectiveness, student timeliness, and the overall educational experience. To create a well-organized and rational solution, it's essential to dissect the issue into smaller parts by employing problem-solving methods like decomposition and abstraction.
   1.1 Identifying Core Issues
There are a few important problems we can spot in this situation. First off, we have overcrowded classrooms, which happen when there are too many students for the space available, leading to issues with safety and comfort. Next, we see that some rooms are hardly used, which shows that the college isn't making the best use of its resources and space. Then, there are timetable clashes, which happen when more than one class is set to happen in the same room at the same time. Lastly, too much moving around between classes wastes time for both teachers and students, causing delays and interruptions.
   1.2 Key Variables
There are a few important problems we can spot in this situation. First off, we have overcrowded classrooms, which happen when there are too many students for the space available, leading to issues with safety and comfort. Next, we see that some rooms are hardly used, which shows that the college isn't making the best use of its resources and space. Then, there are timetable clashes, which occur when more than one class is set to happen in the same room at the same time. Lastly, too much moving around between classes wastes time for both teachers and students, causing delays and interruptions.
       1.3 Requirements and Constraints (MoSCoW      Analysis)
The MoSCoW prioritisation technique is used to categorise requirements and constraints. [1]
Must have:
 • Class size must not exceed room capacity
 • No double booking of rooms
 • Every class must be assigned a valid classroom
 • Timetable must avoid scheduling conflicts
Should have:
 • Consecutive classes for the same cohort should be located nearby
 • Specialist room features should match lesson requirements
Could have:
 • Reporting on room utilisation levels
 • Identification of unused rooms for future scheduling improvements
Won’t have:
 • Real-time emergency rescheduling
 • Predictive timetable optimisation
1.4 Summary
Breaking down the situation into its main problems, figuring out the important factors, and ranking what’s needed with MoSCoW makes the issue easier to handle and clearer. This organized approach gives a solid base for creating a sensible and general solution for classroom assignments. 
2. Proposed Solution and Explanation
2.1 Flowchart Design
To tackle the issue of classroom assignments, we created a handy flowchart that lays out the logical steps for efficiently assigning classrooms. This flowchart gives a clear visual of how decisions are made to pair classes with the right rooms, all while steering clear of scheduling clashes and minimizing unnecessary movement between classes. By showing the solution visually, it makes the whole system easier to grasp, put into action, and assess.
The flowchart kicks off with the input of essential data sets, which include the class list and the list of available rooms. The class list has details like class size, time slots, and teacher schedules, while the room list covers room capacity, location, and available amenities. These inputs are crucial for the allocation process. [2]
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Figure 1: Flowchart showing the classroom allocation process

2.2 Assumptions
When coming up with the classroom allocation plan, we made a few assumptions to make things easier and to create a logical model. These assumptions help set the limits of the system and keep the solution practical for the situation at hand.
First off, we assume that all the input data is spot on and ready to go before we kick off the allocation process. This means we need details like class sizes, room capacities, schedules, and where the rooms are located. Having accurate data is super important because if we have wrong info, we might end up putting classes in the wrong rooms. 
Next, we assume that each classroom can only have one class at a time. This helps our algorithm avoid any scheduling mess-ups by checking if a room is already booked before assigning it to a class.
Another thing we assume is that classroom capacities are set in stone and can’t be exceeded. This is crucial for keeping health and safety standards in check and making sure students have a good learning environment.
We also assume that the college’s physical layout stays the same, meaning the distance between rooms doesn’t change. This lets the system focus on nearby rooms when scheduling back-to-back classes, which helps cut down on the time students and staff spend moving around.
 
All these assumptions help us simplify the allocation model while keeping in mind the main challenges the college faces.

2.3 Explanation of the Solution
  1. Data Collection
The first part of the process is all about gathering the necessary input data. This means putting together a list of all the classes that are on the schedule and a list of the classrooms that are free in the college. Each class has details like how many students are signed up, when it’s happening, and if there are any special needs. On the flip side, each classroom has info about how many students it can hold, where it’s located on campus, and any cool features it might have, like special equipment.
2. Filtering by Capacity 
Next up, we filter the available rooms based on how many students they can hold. We only look at rooms that can fit the number of students in the class. This step is super important because it helps avoid overcrowding and keeps everything safe and sound.
3. Minimising Movement Time
After we’ve filtered the rooms, we sort the remaining options based on two main things. First, we look for the room that best matches the class size. Picking a room that closely fits the number of students helps cut down on wasted space and makes better use of the rooms. The second thing we consider is how much time it takes to move between classes. If a teacher or a group of students has back-to-back classes, the system tries to assign rooms that are close together to keep walking time and delays to a minimum. 
4. Checking for Timetable Clashes
Once we find a room that seems like a good fit, the system checks the timetable to make sure that room isn’t already booked for another class at the same time. This step is crucial to avoid any scheduling mess-ups and to ensure that each classroom is only used by one class at any given time.
If the room is already taken, the system will pick the next best room and go through the checking process again [3]. This loop keeps going until we find an available room or run out of suitable options.
5. Assigning the Room 
When we finally find the right room, it gets assigned to the class, and this allocation is noted in the timetable system. Keeping track of this allocation is key so that future scheduling checks know that the room is already in use.
6. Repeating the Process
This whole thing keeps going for every class in the schedule until we've taken care of all of them. In the end, we get a neat timetable that makes the best use of the rooms, prevents any clashes in scheduling, and cuts down on all that extra running around between classes.
3. Reflection and Justification
The approach taken to tackle this issue relied on structured problem-solving methods, especially decomposition and abstract thinking. Decomposition helped to split the original scenario into smaller parts, like classroom capacity, scheduling conflicts, and the time it takes to move between classes. By breaking the problem down into bite-sized pieces, it became much simpler to pinpoint the key variables and constraints that play a role in the allocation process [4].
Abstract thinking came into play when crafting the flowchart solution. Rather than getting bogged down by the physical layout of the college, the allocation process was depicted as a logical series of steps. This allowed for the creation of a general solution that could fit various scheduling scenarios. Using a flowchart made it easier to visualize the decision-making process and ensured that every step of the allocation system was clear and orderly. 
The MoSCoW prioritization technique proved handy for pinpointing the most crucial requirements. The “must have” criteria made sure that essential constraints like room capacity and timetable clashes were tackled first. This prioritization steered the design of the algorithm and kept the focus on the most significant elements of the problem.
The suggested solution is fitting because it directly tackles the main challenges highlighted in the scenario. By filtering rooms based on their capacity, the system helps avoid overcrowding. Checking the timetable before assigning a room ensures that scheduling conflicts are sidestepped. Plus, sorting rooms by their proximity cuts down on movement time between classes, boosting efficiency for both staff and students.
That said, the solution does have its drawbacks. The model assumes that all necessary data, like accurate class sizes and room details, is readily available and correct. It also presumes that room availability won’t change unexpectedly throughout the day. In real-life situations, Last-minute changes, equipment failures, and other surprises can throw a wrench in the works. Changes to the schedule or timetable may affect resource allocation. Looking ahead, we could think about using fancier optimisation methods or live scheduling updates to boost flexibility. 
Even with these challenges, the organised strategy offers a sensible and effective way to enhance classroom assignments and shows how we can use problem-solving skills to tackle real-life organisational issues.
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