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1. [bookmark: _Toc227161986]Introduction

In this report I will be Managing classrooms and timetables is an important part of running a college effectively. Though, difficulties can occur when rooms are not used properly. Some classrooms may become congested while others are left empty, and timetable clashes can cause delays and confusion for both students and staff. This can lead to wasted time and a poor learning experience.
This report looks at a situation faced by a local college where classroom allocation is not efficient. The aim is to develop a vibrant and structured solution using problem-solving techniques. The solution will focus on assigning classrooms based on class sizes, reducing the time spent moving between lessons, and creating a timetable without clashes.
To do this, the problem will be broken down into smaller parts to identify key requirements, constraints, and variables. A solution will then be designed using a flowchart and explained step by step. 
Finally, the report will reflect on the methods used and explain why the chosen approach is suitable, while also considering any limitations.














2. [bookmark: _Toc227161987]Deconstruct the Problem

The main problem is inefficient classroom allocation, which leads to several issues. Rooms are sometimes overcrowded or underused because class sizes do not match room capacities. There are also timetable clashes, such as double-booked rooms, teachers or students scheduled in two places at once, and lessons starting late. In addition, poor planning causes students and staff to travel long distances between classes, as room locations are not properly considered. 
This can be split into smaller issues:

· Room Allocation Issues
rooms are too full (overcrowded) and Some rooms are not used enough. The Class sizes do not match room sizes.
· Timetabling Issues
You can get Timetable Clashes happening when A room is booked more than twice, a teacher is in two places at once and A student group has two classes at the same time. The Lessons may start late due to poor scheduling.
· Movement Issues
Students and staff travel long distances between classes. Room locations are not considered. Back-to-back lessons may be far apart.









2.1 [bookmark: _Toc227161988]MoSCoW Technique Requirement

Key Requirements 
MUST HAVE 
Every class must have one room, and The Room must be big enough for the class There should be No timetable clashes e.g. No double-booked rooms, No teacher clashes, and No student clashes. Every lesson must have a time slot.
SHOULD HAVE 
Reduce travel distance between classes, Use nearby rooms where possible, use rooms more evenly and Use specialist rooms when needed (e.g., labs)
COULD HAVE 
Teacher room preferences and keep similar subjects close together you could Reduce gaps between lessons and Consider accessibility needs.
WON’T HAVE
             Real-time timetable changes and Transport system integration.
	Key requirements 
	Must have 

	Should have
	Could have
	Won’t have

	Every class must have one room
	1
	
	
	

	Room must be big enough for the class
	1
	
	
	

	No timetable clashes
	1
	
	
	

	Reduce travel distance between classes
	
	1
	
	

	Use nearby rooms where possible
	
	1
	
	

	Use rooms more evenly
	
	1
	
	

	Keep similar subjects close together

	
	
	1
	

	Teacher room preferences
	
	
	1
	

	Real-time timetable changes
	
	
	
	1





These are the limits of the system:
Physical Constraints
· Limited number of rooms
· Each room has a maximum size
· Some rooms have special equipment
Time Constraints
· Fixed number of lessons per day
· Fixed lesson times
· Limited schedule space
Human Constraints
· Teachers can only teach one class at a time
· Students can only attend one class at a time
Logical Constraints
· One room cannot have multiple classes at once
· Some classes need specific room types












2.2 [bookmark: _Toc227161989]Variables Identification 
 Key Variables
These are the main pieces of data needed:
	Variables:
	Description:

	Class Data
	•	Class ID
•	Number of students
•	Subject
•	Required room type
•	Teacher
•	Student group
•	Duration
•	Time slot

	Room Data

		Room ID
•	Capacity
•	Room type
•	Location

	Teacher Data

	· Teacher ID
· Availability
· Assigned classes


	Time Data

	· Time slot
· Start and end time


	Movement Data

	· Distance between rooms
· Travel time






















This scenario is about assigning Classes to rooms and Classes to time slots. While Avoiding clashes Making sure rooms are suitable. Its also improving Travel time and Room usage.




3. [bookmark: _Toc227161990]Proposed Solution
3.1 [bookmark: _Toc227161636][bookmark: _Toc227161991] Flowchart Assumption.

Flowchart  assumption 
Classes and students
· Class size are known and stable
· Each class can have multiple lessons per week 
Rooms 
· Capacities and location are accurate
· Rooms are available for teaching during scheduled time
Time/scheduling 
· It operates on fixed time slots 
Movement/location 
· Travel time between buildings/room is known 
· Shorter time for moving between classes
Constraints
· some classes require specific room types
· Conflicts between staff and rooms must be avoided 










3.2 [bookmark: _Toc227161992]Flowchart 

[image: ]




3.3 [bookmark: _Toc227161993]Flowchart Explanation 

The flowchart is based on several key assumptions to ensure the classroom allocation system works effectively. It assumes that class sizes are known in advance and remain stable, allowing appropriate rooms to be assigned based on capacity. All rooms are assumed to be available, with accurate information about their size and location. The timetable operates on fixed time slots with predefined breaks, making scheduling consistent and avoiding overlaps. Staff availability is also known, ensuring teachers are not double-booked. In addition, travel time between rooms is considered to minimise movement and prevent delays between classes. Finally, it is assumed that some classes may require specific room types, and all room and staff conflicts must be completely avoided. These assumptions help create a timetable that is efficient, realistic, and free from scheduling issues.

4. [bookmark: _Toc227161994]Reflection and Justification
4.1 [bookmark: _Toc227161995]Abstract thinking 
Abstract thinking was used to solve the classroom allocation problem by focusing only on the most important elements needed to create an effective timetable. The problem was reduced to key inputs such as class sizes, room capacities (Room 1–Room 7), time slots, and staff availability.
By removing unnecessary complexity  such as student preferences or unpredictable changes, the solution becomes easier to model and represent in a flowchart. This allowed the system to focus on the core goal: assigning the right class to the right room at the right time without conflicts.
For example, rooms are treated simply as numbered spaces with fixed capacities rather than complex environments with multiple variables. Similarly, time is represented as fixed slots, which simplifies scheduling decisions.
This use of abstraction is appropriate because it:
· Makes the problem simpler to understand and design 
· Allows a clear and structured flowchart 
· Focuses on the key constraints (capacity, time, and availability) 

4.2 [bookmark: _Toc227161996]Sub-dividing
Sub-dividing was used to break down the complex classroom allocation problem into smaller, more manageable parts. Instead of trying to solve the entire problem at once, the process was divided into key stages, including inputting data, assigning rooms, creating a timetable, checking for conflicts, and making adjustments.
Each stage focuses on a specific task. For example, room allocation deals only with matching class sizes to room capacities, while timetable creation focuses on assigning appropriate time slots and staff. Conflict checking is handled separately to identify issues such as double bookings or overlapping lessons.


This approach is effective because it:
· Makes the problem easier to design and understand 
· Allows each part to be developed and tested independently 
· Improves organisation and clarity in the flowchart 
Sub-dividing also supports logical thinking, as each step follows a clear sequence and builds on the previous one. It ensures that no part of the problem is overlooked and helps maintain a structured solution. 
 However, a constraint of this approach is that each part is treated separately, which may oversimplify how interconnected the system is. For example, changing a room allocation may impact movement time or staff schedules. Despite this, sub-dividing remains a highly effective technique for managing complex problems and was essential in developing this solution.







4.3 [bookmark: _Toc227161997]Justification of solution 
The solution is appropriate because it uses a clear, step-by-step process to allocate rooms, create a timetable, and check for conflicts. It ensures efficient room usage by matching class sizes to room capacities, reduces movement time by considering room locations, and avoids scheduling conflicts through a checking and adjustment stage.
The use of iteration improves accuracy, as the system repeats checks until no issues remain. However, the solution assumes that all data is accurate and may not always produce the most optimal timetable.
Overall, it is effective because it provides a simple, practical, and reliable way to manage classroom allocation.

4.4 [bookmark: _Toc227161998]Limitation

The solution has several limitations. It assumes that all data, such as class sizes, room capacities, and staff availability, is accurate and does not change. In reality, unexpected changes like staff absence or room unavailability could affect the timetable.

The model is also simplified and does not consider all real-world factors, such as specific equipment needs or personal preferences. Additionally, while the system produces a workable timetable, it may not always find the most optimal solution.

Overall, the solution is effective but may require manual adjustments in real situations.









Engage with Literature 
(Techniques I’ve used) 
In evaluating the classroom allocation system, Gibbs’ Reflective Cycle (Gibbs, 1988) was used to structure reflection on the design and problem-solving process. The model allowed a systematic review of what worked well, such as improved room utilisation through logical allocation rules, and what limitations existed, such as potential inefficiencies in handling peak-time scheduling. By moving through the stages of description, evaluation, and analysis, it became clearer how optimisation techniques could be improved in future iterations. The final stage of the cycle supports the development of an action plan, which in this case includes refining the allocation algorithm to further reduce timetable conflicts and improve efficiency. [1]

Gibbs’ Reflective Cycle is useful for evaluating your solution design because it provides a structured way to reflect on:
· what went well in your allocation system design 
· what problems occurred (e.g. clashes, inefficiencies) 
· how improvements could be made 
The cycle includes 6 stages:
1. Description 
2. Feelings 
3. Evaluation 
4. Analysis 
5. Conclusion 
6. Action Plan 








How MosCow applies to the classroom Allocation System

· Must have → Prevent timetable clashes, ensure no double-booking of rooms, respect room capacity.
· Should have → Reduce walking distance between classes, improve efficiency of room usage.
· Could have → Advanced analytics (e.g. heatmaps of room usage) 
· Won’t have → Complex optimisation 
This shows structured decision-making in my system design.
The MoSCoW prioritisation method was used to structure the requirements of the classroom allocation system. According to Clegg and Barker (1994), MoSCoW is an effective technique for categorising system requirements based on importance, ensuring that essential functionality is delivered first. Within the DSDM Agile framework (Agile Business Consortium, 2022), this approach supports iterative development and prevents scope creep. In this project, “Must have” requirements included avoiding timetable clashes and ensuring room capacity constraints were met, while “Could have” features included advanced reporting tools. This prioritisation ensured that the system remained focused on core functionality while allowing for future enhancements.[2]












5. [bookmark: _Toc227162000]Conclusion
In conclusion, the proposed solution provides a clear and structured approach to improving classroom allocation within the college. By using techniques such as abstraction and decomposition, the problem was simplified into manageable steps, allowing an efficient timetable to be created.
The system successfully addresses key issues by ensuring effective use of room capacity, reducing unnecessary movement between classes, and preventing scheduling conflicts through continuous checking and adjustment.
Although the solution has some limitations, such as relying on accurate data and simplified assumptions, it remains a practical and reliable method for managing classroom allocation. Overall, it offers a balanced approach that improves organisation while remaining easy to understand and implement.
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