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1. [bookmark: _Toc224044962]Introduction

This report looks at a common problem in a local college related to classroom allocation. At the moment, the system does not work well, which leads to overcrowded rooms, empty spaces, and timetable clashes. This creates confusion and affects both students and staff.
Classroom allocation can be seen as a way of managing resources, where rooms need to match the needs of each class [1]. When this is not done properly, time is wasted and the learning experience becomes worse.
The aim of this report is to break down the problem and suggest a simple and logical solution. The focus is on class size, room capacity, and time planning, in order to make the system more organised and efficient.

2. [bookmark: _Toc224044963]Deconstruct the Problem
The problem can be understood better by breaking it into smaller parts. The main issue is that classrooms are not being assigned in a logical and organised way. This leads to inefficient use of space and time.

2.1 [bookmark: _Toc224044964]MoSCoW Technique Requirement

The MoSCoW method is used to organise the requirements by importance.
The “must have” requirements are the most important. Every class must have a room, and the room must be big enough for all students. Also, no two classes should be in the same room at the same time. Without these, the system cannot work at all.
The “should have” requirements are not critical, but they make the system better. For example, it is better if students do not need to walk long distances between classes.
The “could have” requirements are extra improvements. These include things like preferred rooms or special equipment.
The “will not have” requirements are things that are not included at this stage, such as real-time updates. This helps keep the system simple.

2.2 [bookmark: _Toc224044965]Variables Identification 
There are several important variables that affect how classrooms are assigned.
Class size is important because it shows how many students need space. Room capacity shows how many students a room can hold. These two must match, otherwise the room will be too small or wasted.
Time slots are also important because they show when classes take place. A room must be free at the correct time. Teacher availability is another key factor, because a class cannot happen without a teacher.
Room location also matters. If rooms are far apart, students and staff will waste time moving between them.
All these variables are connected and must be considered together when creating a solution [1].

	Variables:
	Description:

	-  Class size 
- Room capacity 
- Time slots 
- Room location 
- Teacher availability
	Class size determines how many students need space. Room capacity defines how many students can fit safely. Time slots control when classes take place. Room location affects how far students and staff need to move. Teacher availability also limits scheduling options.
These variables are directly connected and must be considered together when assigning classrooms.










3. [bookmark: _Toc224044966]Proposed Solution
A logical, step-by-step algorithmic approach is proposed to solve the allocation bottleneck [1].

3.1 [bookmark: _Toc224044967]Flowchart
START



Input Data: 
Collect lists of: Classes & Sizes , Rooms & Capacities, Time Slots, Teacher Availability.






Sort Classes:
 Order all classes by size from Largest to Smallest.





Select Class: Pick the first (largest) unassigned class from the sorted list.




Check Capacity:
 Is there a room where Capacity Class Size?



NO



Flag Error: 
No suitable room found


YES

Check Availability: Is the identified room free during the required Time Slot ($T$)?



NO



Select Next Suitable Room


YES



Check Teacher: Is the teacher available during Time Slot ?




NO


Flag Conflict: Teacher unavailable


YES


Assign Room: Temporarily allocate the room to the class; update the master schedule.





List Exhausted?: Have all classes from the sorted list been assigned a room?


NO





YES



Optimize Proximity: Review consecutive classes for same student groups and swap rooms (where possible) to minimize physical distance traveled.











END





The solution follows a simple step-by-step process.
First, all the needed information is collected. This includes class sizes, available rooms, time slots, and teacher availability.
After that, classes are sorted from largest to smallest. This is done because bigger classes have fewer room options, so they should be assigned first.
Then, each class is selected one by one. The system looks for a room that is big enough for the class. If a room is too small, another room is checked.
If there are several suitable rooms, the smallest suitable one is chosen. This helps avoid wasting space.
The system then checks if the room is available at that time. If it is already booked, another room is selected.
Teacher availability is also checked. If the teacher is not available, the class may need to be moved.
If more than one room is possible, the system chooses the closest one. This helps reduce unnecessary movement.
This process continues until all classes are assigned. At the end, the timetable is checked to make sure there are no conflicts.

3.2 [bookmark: _Toc224044968]Flowchart Explanation 

The process begins with collecting all necessary data, including class sizes, available rooms, and time slots.
Next, classes are sorted from largest to smallest. This ensures that larger classes are assigned first [2], as they have fewer room options.
Each class is then matched with a suitable room. The system selects a room that has enough capacity. If multiple rooms are avilable, the smallest suitable room is chosen to avoid wasting space [2].
Before confirming the assignment, the system checks if the room is already booked at that time. If a conflict is found, another room is selected.
After all classes are assigned, the system reviews the timetable. It adjusts room locations where possible to reduce the distance between consecutive classes.
The final result is a timetable that avoids clashes, uses space efficiently, and reduces unnecessary movement.

4. [bookmark: _Toc224044969]Reflection and Justification

4.1 [bookmark: _Toc224044970]Abstract thinking 
Abstract thinking was employed to strip away irrelevant details (such as specific course names) and focus on the fundamental data: the relationship between capacity and occupancy. This simplification allows the model to be applied to any college environment, regardless of the subject matter.

4.2 [bookmark: _Toc224044971]Sub-dividing
The complexity of the college timetable was managed by sub-dividing the problem into distinct modules: data collection, sorting, allocation, and optimization. This modular approach ensures that each step can be audited and adjusted without collapsing the entire system.

4.3 [bookmark: _Toc224044972]Justification of solution 
The proposed solution is grounded in established software engineering principles. According to Sommerville [1], structured and logical processes are essential for reducing human error and improving system reliability. The algorithm ensures that resources are used at maximum efficiency [2], which is a hallmark of effective system design.

4.4 [bookmark: _Toc224044973]Limitation
The model assumes that all input data regarding room sizes and class enrollments are 100% accurate. A significant limitation is the system’s current inability to handle "real-time" emergencies, such as a room becoming unavailable due to maintenance issues. Additionally, the movement optimization is limited to a linear proximity check and may not account for elevator wait times or complex campus layouts.



4.5 [bookmark: _Toc224044974]Assumption

The solution assumes that:
· all data is correct 
· class sizes remain stable 
· rooms are available as planned 
· the timetable is created in advance

5. [bookmark: _Toc224044975]Conclusion
In conclusion, the classroom allocation problem can be improved by using a structured and logical approach. By considering class size, room capacity, and scheduling, it is possible to create a more efficient timetable.
The proposed solution reduces overcrowding, avoids scheduling conflicts, and improves the overall experience for students and staff. Although there are some limitations, the approach provides a strong foundation that can be developed further in the future.
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