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1. [bookmark: _Toc227229129]Introduction
Efficient classroom allocation is important for managing resources and maintaining a good learning environment. Poor allocation can lead to overcrowding, unused spaces, and timetable clashes, which disrupt lessons and waste time.
This report examines the problem of classroom allocation in a college by breaking it down into key components such as requirements, constraints, and variables. It then proposes a structured solution to improve room usage, reduce movement between classes, and avoid scheduling conflicts. The solution will also be evaluated in terms of its effectiveness and limitations.
2. [bookmark: _Toc227229130]Deconstruct the Problem
The issue of inefficient classroom allocation can be divided into several smaller, manageable components:
1.⁠ ⁠Classroom Allocation
	•	Matching class size with room capacity
	•	Avoiding situations where:
	•	Rooms are overcrowded
	•	Rooms are underused
2.⁠ ⁠Timetabling
	•	Assigning classes to specific time slots
	•	Ensuring:
	•	No double-booking of rooms
	•	No overlapping classes for the same students or teachers
3.⁠ ⁠Resource Management
	•	Managing a limited number of classrooms
	•	Considering specialised rooms (e.g. labs, IT rooms)
	•	Ensuring fair and efficient distribution of space
4.⁠ ⁠Movement and Accessibility
	•	Reducing travel time between consecutive classes
	•	Assigning rooms in nearby locations when possible
	•	Preventing delays caused by long distances between classes
5.⁠ ⁠Constraints Handling
	•	Fixed room capacities
	•	Fixed time slots
	•	Teacher and student availability
	•	Physical room locations
6.⁠ ⁠Conflict Detection
	•	Identifying and preventing:
	•	Room clashes (same room, same time)
	•	Teacher clashes
	•	Student group clashes
7.⁠ ⁠Efficiency Goals
	•	Maximise room utilisation
	•	Minimise idle or wasted space
	•	Ensure smooth scheduling with minimal disruption


2.1 [bookmark: _Toc227229131]MoSCoW Technique Requirement
The MoSCoW technique is A popular and easy way to prioritise requirements. It makes it possible for stakeholders and analysts to collaborate in determining the significance of various requirements. The Dynamic Systems Development Method (DSDM) is the source of this methodology (Hatton, 2007; Tudor & Walter, 2006). Using the MoSCoW technique, requirements are divided into four categories (Tudor & Walter, 2006): must Have, Should Have, Could Have, Won’t Have. [1]
In the context of the classroom allocation problem, this technique helps identify which features are essential for improving efficiency and avoiding scheduling issues.
Applying the MoSCoW technique to the college scenario, the requirements can be prioritised as follows:
Must have
· List of available classrooms with capacity details
· Timetable of classes with time slots
· Matching system to assign classes to suitable rooms
· Avoid double-booking of any classroom
· Basic conflict checking (time, room, capacity)
Should have
· Preference settings for departments or teachers
· Room features (projector, lab equipment, accessibility)
· Automated optimization to reduce unused space
· Notifications for allocation changes
· Reporting of room usage
Could have
· AI-based scheduling suggestions
· Historical data analysis for better planning
· Student count forecasting for future allocations
· Integration with school management system
· Interactive dashboard for admins
Won’t have
· Real-time student attendance tracking
· Financial budgeting or fee management
· Exam paper setting or grading tools
· Hostel or transport management features
· Social or messaging features between users

2.2 [bookmark: _Toc227229132]Variables Identification 

In order to effectively solve the classroom allocation problem, it is important to identify the key variables involved in the system. These variables influence how classrooms are assigned and how efficiently the timetable operates.
	Variables:
	Types
	Description:

	⁠Class Size
	Integer
	•	The number of students in each class
•	Determines the minimum room capacity required
•	Larger classes require bigger rooms


	Room Capacity

	Integer
	•	The maximum number of students a classroom can hold
•	Must not be exceeded to avoid overcrowding
•	Should be closely matched to class size to reduce wasted space



	Time Slots
	String
	•	The fixed periods during which classes take place (e.g. 9–10am)
•	Each class must be assigned to a specific time slot
•	No two classes can use the same room at the same time


	⁠Room Availability
	Integer
	•	Whether a classroom is free or already assigned at a given time
•	Ensures no double-booking occurs


	Teacher Availability
	
	Boolean
	•	The times when teachers are available to teach
•	Prevents scheduling conflicts for staff


	Student Group Availability
	
	Boolean
	•	Ensures students are not scheduled for multiple classes at the same time
•	Important for avoiding timetable clashes


	.⁠ ⁠Room Location
	
	Integer
	•	Physical location of classrooms within the college
•	Used to minimise travel time between consecutive classes


	Special Room Requirements
	
	String
	•	Some classes may require specific facilities (e.g. labs, computers)
•	Limits which rooms can be assigned to certain classes



















3. [bookmark: _Toc227229133]Proposed Solution
3.1 [bookmark: _Toc227229134]Flowchart

[image: A diagram of a flowchart
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3.2 [bookmark: _Toc227229135]Flowchart Explanation 

The flowchart represents a step-by-step process for efficiently allocating classrooms while avoiding conflicts and maximising space usage.
[image: A diagram of a diagram

AI-generated content may be incorrect.]
The process begins with inputting key data, including class sizes, room capacities, time slots, and teacher and student availability. This information is essential for making accurate allocation decisions.
[image: A rectangular sign with black text
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Next, the system sorts classes by size from largest to smallest. This ensures that larger classes, which have fewer suitable rooms, are allocated first to prevent overcrowding and limited options later.

[image: A diagram of a room
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The system then selects the next class and searches for available rooms within the required time slot. For each available room, it checks whether the room capacity is sufficient for the class size. If the room is too small, the system moves on to the next available room that are free in the required time slot.


[image: A diagram of a room
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If the room meets the capacity requirement, the system then checks for any special requirements, such as the need for a laboratory or computer facilities. If the room does not meet these requirements, another room is selected.
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Once a suitable room is found, the system assigns the room to the class and updates the room’s availability to prevent double-booking. This process repeats until all classes have been allocated.

[image: A diagram of conflict
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After all classes are assigned, the system performs a conflict check, ensuring there are no room clashes, teacher clashes, or student timetable overlaps. If conflicts are found, adjustments are made to resolve them.
[image: A diagram of a process
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Finally, the system generates the completed timetable, ensuring that all classes are scheduled efficiently with minimal movement and no conflicts. The process then ends.



4. [bookmark: _Toc227229136]Reflection and Justification
4.1 [bookmark: _Toc227229137]Abstract thinking 
Abstract thinking is the capacity to acquire theoretical understanding through conceptualisation which is a process that uses concepts, symbols, and established facts. It is frequently linked to prior experiences and real-world knowledge. When it comes to solving problems, abstract thinking enables people to concentrate on the most important aspects of a situation, which enables them to examine it and find connections between various components in order to make wise decisions. [2]

4.2 [bookmark: _Toc227229138]Sub-dividing
Each smaller component is subjected to the deconstruction process repeatedly until the issues are reduced to manageable tasks. [3]
4.3 [bookmark: _Toc227229139]Justification of solution 
By allocating rooms according to class size, capacity, and availability, the suggested strategy successfully resolves classroom allocation concerns and lessens underutilisation and overcrowding. Prioritising larger classes helps avoid inappropriate placements, and the methodical, systematic process guarantees logical allocation. Conflict checks also prevent scheduling conflicts and double booking. All things considered, the strategy increases productivity and offers a useful and structured method of allocating classrooms.

4.4 [bookmark: _Toc227229140]Limitation
The solution relies on accurate input data, so any errors may lead to incorrect allocations. It does not consider real-time changes such as last-minute schedule adjustments. Additionally, the approach is simplified and may not always produce the most optimal result in complex situations.

4.5 [bookmark: _Toc227229141]Assumption
The solution assumes that all data, such as class sizes, room capacities, and availability, is accurate and up to date. It also assumes that all classrooms are functional and available during scheduled time slots. Additionally, it is assumed that there are enough rooms to accommodate all classes and that no unexpected changes occur during the allocation process.

5. [bookmark: _Toc227229142]Conclusion
In conclusion, this report analysed the problem of inefficient classroom allocation and identified key issues such as overcrowding, underutilisation, and scheduling conflicts. By breaking the problem down and applying structured techniques, a logical solution was developed.
The proposed solution uses a systematic approach to assign classrooms based on class size, capacity, and availability while avoiding conflicts. This helps improve efficiency and ensures better use of resources. Although there are some limitations, the solution provides a practical and effective way to manage classroom allocation within the given constraints.
Overall, the approach demonstrates how problem-solving techniques can be used to develop an organised and efficient system.
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