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1. [bookmark: _Toc224044962]Introduction
The problem of inefficient classroom allocation can be analysed through the lens of systems thinking, which encourages viewing an issue as a set of interrelated components rather than isolated events [1].  Decomposing the problem reveals three core sub-problems: (a) spatial mismatch between room capacities and class sizes, (b) scheduling conflicts that prevent lessons from starting on time, and (c) inefficient routing that wastes time as staff and students move between rooms. 
Applying the technique of problem decomposition — a fundamental strategy in computational thinking — each sub-problem can be addressed independently before being integrated into a unified solution [2]. This modular approach ensures clarity and manageability throughout the design process.
	Variables:
	Description:

	Must Have

	Allocate each class to a room with sufficient capacity; prevent double-booking of rooms; ensure lesson start times do not conflict.

	Should Have
	Minimize travel distance and time between consecutive classes for students and staff; group related classes in nearby rooms.

	Could Have
	Preference-based room allocation (e.g. labs for science classes); automated notifications of room changes; utilization reports.

	Won't Have
	Real-time IoT-based occupancy tracking; personalized student routing via mobile app (out of scope for this phase).


 

2. [bookmark: _Toc224044963]Deconstruct the Problem
2.1 [bookmark: _Toc224044964]MoSCoW Technique Requirement
The MoSCoW prioritisation model, widely used in requirements engineering and project management, classifies requirements into Must Have, Should Have, Could Have, and Won't Have categories [3]. The following table applies this framework to the classroom allocation scenario:
2.2 [bookmark: _Toc224044965]Variables Identification 
The following variables are central to modelling the allocation problem:
 • room_capacity – the maximum number of students a room can accommodate.
 • class_size – the number of enrolled students requiring a room.
 • room_type – the category of room (e.g. lecture hall, lab, seminar room).
 • time_slot – the scheduled start and end time of a lesson, including day of week.
 • room_availability – a Boolean indicator of whether a room is free at a given time slot.
 • travel_time – the estimated time (in minutes) required to move between two rooms,   based on physical location.
 • staff_id / class_id – unique identifiers linking staff members to their assigned classes.
 • booking_matrix – a two-dimensional data structure indexed by room and time slot, used to track allocations and detect conflicts.
These variables form the basis of the constraint satisfaction model. Identifying them explicitly ensures the algorithm accounts for all relevant factors without oversimplification [1].

3. [bookmark: _Toc224044966]Proposed Solution
3.1 [bookmark: _Toc224044967]Flowchart
[image: ]

3.2 [bookmark: _Toc224044968]Flowchart Explanation 
The Classroom Allocation Algorithm (CAA) begins by loading all relevant data — room capacities, class sizes, staff schedules, and time slots. Classes are then sorted using the Minimum Remaining Values (MRV) heuristic, prioritising those with the largest enrolment and fewest available rooms [4].
For each class, the algorithm retrieves candidate rooms of the required type and applies two sequential checks. First, it verifies that room capacity meets or exceeds class size. If no suitable room exists, the class is flagged as unallocatable and the next class is processed. Second, it confirms the room is free at the required time slot using a booking matrix — a two-dimensional array enabling instant conflict detection. The room with the smallest capacity surplus is then selected to minimise wasted space.
After all classes are allocated, a post-processing pass reviews each staff member’s consecutive sessions. If the estimated travel time between two rooms exceeds the gap between lessons, the conflict is flagged for manual review rather than automatically rescheduled, as some adjustments require human judgement [5].

4. [bookmark: _Toc224044969]Reflection and Justification
4.1 [bookmark: _Toc224044970]Abstract thinking 
Abstract thinking was applied by representing the real-world scenario as a formal computational model. Rooms, classes, and time slots became structured data objects; the allocation process became a constraint satisfaction problem. This abstraction enabled the application of established algorithmic techniques rather than ad hoc solutions [2].
4.2 [bookmark: _Toc224044971]Sub-dividing
Abstract thinking was applied by representing the real-world scenario as a formal computational model. Rooms, classes, and time slots became structured data objects; the allocation process became a constraint satisfaction problem. This abstraction enabled the application of established algorithmic techniques rather than ad hoc solutions [2].
4.3 [bookmark: _Toc224044972]Justification of solution 
The greedy algorithm with MRV ordering was chosen for its efficiency and practicality. Unlike exhaustive methods such as integer linear programming, it produces valid timetables quickly — essential at the start of each academic term. The MoSCoW framework was used to scope requirements clearly, ensuring the solution addressed critical constraints first [3].
4.4 [bookmark: _Toc224044973]Limitation
The primary limitation is that a greedy algorithm does not guarantee a globally optimal solution. It may satisfy all hard constraints while producing a suboptimal room distribution. A more sophisticated approach using meta-heuristics such as simulated annealing could improve results but would require greater computational resources [5]. Additionally, the movement time check is reactive rather than proactive.
4.5 [bookmark: _Toc224044974]Assumption
The solution assumes that all room and enrolment data are accurate prior to processing. Walking speed is treated as constant (approximately 1.4 m/s), which does not account for accessibility needs or corridor congestion. It is also assumed that each class requires exactly one room for its full duration, and that class numbers are finalised before the algorithm runs.

5. [bookmark: _Toc224044975]Conclusion
This report deconstructed the classroom allocation problem using MoSCoW analysis and computational thinking techniques including decomposition and abstraction. A greedy constraint-based algorithm was proposed, capable of matching classes to appropriate rooms, preventing scheduling conflicts, and identifying movement time issues. While the solution has limitations, it provides a practical and efficient foundation that could be extended with optimisation techniques in future iterations.
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