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Introduction
Efficient classroom allocation is an important operational issue in colleges because room assignment affects space utilisation, timetable reliability, and the overall learning experience. In the scenario provided, the local college is experiencing overcrowded rooms, underused classrooms, timetable clashes, and excessive movement between lessons. These problems suggest that the current process lacks a structured method for assigning classrooms according to capacity, availability, and location.
This report analyses the problem.  Using algorithmic thinking, systems thinking, and requirements prioritisation. First, It will break the problem into manageable components and evaluate it using the MoSCoW prioritisation technique(1) Second, the report will structure a solution that is proposed using a flowchart-based algorithm supported by a detailed explanation of the decision-making process. Finally, the report will reflect on the problem-solving methods used, justify the chosen approach, and identify limitations and assumptions.
The aim is to produce a logical and generic solution that helps the college allocate rooms more efficiently, minimise wasted travel time, and reduce timetable conflicts so that lessons begin on time.








 Problem Deconstruction
The classroom allocation issue can be analysed as a resource allocation and scheduling problem. A limited number of classrooms must be assigned to multiple classes across fixed time slots while meeting constraints such as room capacity, timetable availability, and movement between locations. This type of problem is widely recognised in educational operations as a form of course timetabling and 
classroom assignment.
The focus on how components interact and how to view them separately. This is relevant because room capacity, timetable clashes, and movement time are interdependent. Allocating a class to a large but distant room may solve a capacity problem while increasing travel time and causing lateness for the next lesson. Therefore, the college should be viewed as a connected system rather than a set of isolated issues
Breaking the problem into smaller components
Introduction to MoSCoW
MoSCoW is a prioritisation method that helps teams decide what is essential and what can wait by grouping requirements into Must have, Should have, Could have, and Won’t have.
 MoSCoW prioritisation

Must Have
Every class must be assigned a room.
Room capacity must be equal to or greater than class size.
No room can be double-booked in the same time slot.
Timetable clashes must be prevented.
Should Have
Rooms should be assigned using a best-fit method to reduce wasted capacity.
Consecutive lessons should be placed in nearby rooms where possible.
Staff and student groups should experience minimal travel time.
Could Have
Accessibility requirements, lift access, and ground-floor rooms.
Specialist room matching IT suites, science labs.
Automatic reallocation if a room becomes unavailable.
Won’t Have (for this version)
Predictive AI-based scheduling.
Real-time mobile navigation for students.
Long-term infrastructure planning for new classrooms.

Proposed Solution and Explanation
Relevant variables
The main variables used in the proposed solution are:
	Variable Name
	Data Type
	Description

	Class size
	Integer
	Number of students in the class.

	Room capacity
	Integer
	The maximum number of people the room can hold.

	Room ID
	String/Integer
	Unique identifier for the room.

	Lesson ID
	String/Integer
	Unique identifier for the lesson.

	Time slot
	String
	Scheduled time period for the lesson.

	Teacher ID
	String/Integer
	Unique identifier for the teacher.

	Student group ID
	String/Integer
	Unique identifier for the student group.

	Room location
	String
	Description or address of the room location.

	Travel time
	Float
	Time ( in minutes) required to reach the room

	Room Availability
	Boolean
	Indicates if the room is available (true/false)

	Conflict flag
	Boolean
	Indicates scheduling conflict (true/false)


Figure 1. Relevant Variables




Detailed explanation of the solution
 Collect and structure input data
The system, as shown in the flowchart-based algorithm (see Figure 2.) begins by collecting all relevant information:
[image: ]
class and lesson lists,
class sizes,
available rooms,
room capacities,
room locations,
timetable periods,
teacher allocations,
student group allocations.
This stage uses abstraction because only data relevant to room allocation is included. Non-essential information is ignored unless it affects suitability. 
 Filter valid rooms using constraints
For each lesson, the system creates a shortlist of rooms that satisfy all hard constraints:
Room Capacity >= Class Size
Room Availability = TRUE during the relevant Timeslot
The room is not already allocated for that time slot
The teacher is not teaching another lesson at the same time
The student group is not already scheduled elsewhere
If a room breaks any of these rules, it is removed from the candidate list.
 Choose the best-fit room
If several valid rooms are available, the system selects the best-fit room rather than simply the first available option. The best-fit rule means choosing the smallest room that still fits the class safely.
This improves room utilisation because it reduces wasted capacity and preserves larger rooms for larger classes later in the timetable. This directly addresses the issue of underused classrooms while preventing overcrowding.
 Check timetable conflicts
After a room has been tentatively selected, the system checks for timetable conflicts:
Is the room already in use at that time?
Is the teacher already assigned elsewhere?
Is the student group already in another lesson?
If a conflict is found, the allocation is rejected. The system then:
1. tries the next best valid room, or
2. If no valid room remains, flag the lesson for manual timetable adjustment.
This step ensures that the timetable remains accurate and operationally realistic. A room allocation that ignores hidden conflicts may appear valid on paper but would fail in practice.
 Minimise movement time
Once a conflict free room has been found, the system applies a soft optimisation rule to reduce travel time between consecutive lessons.
If more than one valid room exists, the preferred room is the one that:
is closest to the previous room used by the same teacher,
is close to the previous room used by the same student group,
is in the same building or floor where possible,
reduces the chance of late arrival between back-to-back lessons. 

If a class cannot be assigned automatically, it is added to an exception list for manual review. This is realistic because not every timetable issue can be solved perfectly by a simple rule-based system.
 Generate the final timetable
After all classes have been processed, the system outputs a final schedule showing:
The final timetable should therefore achieve three outcomes:
Efficient room usage through best-fit allocation.
Reduced movement time through proximity-based room selection.
Conflict-free scheduling through repeated hard constraint checks.

 Reflection and Justification 
This solution was developed using several core problem-solving techniques: decomposition, abstraction, systems thinking, and constraint-based reasoning.
First, decomposition was essential. The scenario initially appeared to be a single operational problem, but breaking it into smaller parts—capacity matching, conflict prevention, room utilisation, and movement reduction—made it more manageable. This is a strong example of computational thinking because it transforms a complex real-world issue into a sequence of logical tasks.
Second, abstraction was used to create a generic solution. Rather than modelling every possible detail of a college environment, the design focuses only on the variables that directly affect allocation: class size, room capacity, availability, time slot, and location. This makes the solution scalable and transferable to other institutions.
Third, systems thinking strengthened the quality of the analysis, This was particularly useful because classroom allocation is not only about room size; it also affects punctuality, student flow, and overall timetable quality. Looking at the college as an interconnected system,  advanced model using integer programming or metaheuristics could produce a better global optimum, but that would exceed the scope of the assignment and reduce clarity. Therefore, the final approach is justified as a practical, academically grounded, and fit-for-purpose solution.

Assumptions and limitations
This solution assumes that class sizes are accurate and up to date, and that all room capacities and timetable information are correct. It may not cover unexpected changes such as last-minute timetable updates, unavailable rooms, special equipment needs, or accessibility requirements. To improve the classroom allocation process, these exceptions should be flagged for manual review when no suitable room is available. 
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