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1. introduction
Inefficient classroom allocation is a persistent operational problem in education when rooms are assigned without considering class size, timetable constraints, or building layout, the result is overcrowding [1] (Clegg and Barker), scheduling conflicts and unnecessary movement between lessons  this report analyses the classroom allocation problem faced by a local college and develops a structured solution using problem-solving techniques. The MoSCoW prioritisation framework is applied to identify system requirement, key variable are defined and a rule-based algorithm is proposed and explained through a flowchart. The report concludes with a reflection on the techniques used and a critical evaluation of the solution.
2. Deconstruct the problem
The college’s classroom allocation challenge can be decomposed into three distinct sub-problems. (Wing) [2] describes decomposition as the process of breaking a complex problem into small, more manageable components . The first sub-problem is capacity mismatch: rooms are assigned without matching their maximum capacity to the number of enrolled students, resulting in overcrowding or wasted space. The second is scheduling conflicts, where two classes are inadvertently allocated to the same room at the same time. The third is spatial inefficiency: consecutive classes for the same cohort are placed in room far apart, causing delays and disruption.
[bookmark: _Toc224044964]2.1MoSCoW Technique Requirement
The MOSCOW technique, introduced by Clegg and Baker  is used to categorise the system requirements by priority [1] (Clegg and Barker) . This framework ensures that essential functions are delivered first while low-priority features are deferred to future iterations [4] (Wiegers and Beatty).
Must have 
· Room capacity must be requal than the enrolled class size for every assignment.
· No room may be allocated to more than one class during the same time slots.
· A complete timetable must be generated before the academic term begins.
· All cases must either receive a room assignment or be flagged for manual  reviews.

Should be
· Consecutive classes for the cohort should be assigned to room in close physical proximity to minimise travel time 
· Large cohort should be prioritised to access larger room before smallest group are processed
Could have
· The system could factor in the academic nature a session (e.g., lecture, seminar, laboratory) when selecting a suitable room type.
· Accessibility requirements could be considered when selection room specific groups.

Won’t have ( this phase)
· Real-time reallocation based on live attendance data will not be implemented
· Integration with existing college management systems is outside the current scope.


2.1 [bookmark: _Toc224044965]Variables Identification 
The following variable have been identified as fundamental to the functioning of the allocation system. According to Dym et all (4), the explicit definition of variable at the analysis stage of critical for building accurate computational models [5] (Dym, Agogino and Eris).
	variable
	description

	Enrolled class size
	The total number of students registered in a given class group this is the primary determinant of the minimum room capacity

	Room capacity
	The maximum number of individuals a room can safely accommodation. Must always meet or exceed the enrolled class size.

	Time slot
	The designated period during a class is scheduled each time slot must map to exactly one room per class group.

	Room location
	The physical position of each room within the college building, used to calculated proximity between consecutively scheduled room.

	Room type
	The functional category of a room (e.g., standard classroom, computer lab, lecture theatre), relevant when matching sessions to appropriate environments.




3 [bookmark: _Toc224044966]Proposed Solution
3.1 [bookmark: _Toc224044967]Flowchart
[image: ]
3.2 [bookmark: _Toc224044968]Flowchart Explanation 
Overview of the algorithm
The flowchart presented in section 3.1 illustrates a rule-based algorithm that has been designed to optimise the allocation of classrooms within the college. The process follows a sequential and iterative structure, in which each class is evaluated is evaluated individually against a set of criteria before a room is an assigned. This approach reflects the principle of systematic problem-solving, in which a large challenge is broken down into a series of smaller, manageable decisions. 
Step 1: input of class list and room data
The process is initiated the class list, and the available rooms are entered into the systems. As identified in section 2.2, the key variables required at this stage include the enrolled class size, the room capacity, the time slot, the room location, the room type. Without accurate input data, no reliable allocation can be produced, and the quality of the output is entirely dependent on the completeness of the information provided 
Step 2	:  sorting classes by size large first)
Once all data has been collected, the classes are sorted in descending order according to their enrolled class size. This decision their enrolled class size. This means that the largest groups are processed first. This decision is directly linked to the ‘’should have’’ priority identified in the Moscow analysis (section 2.1, which states that large cohorts should be given priority access to larger rooms before smaller group are considered. The rationale for this ordering is that large classes have fewer compatible room available and therefore must allocated before those rooms are taken by smaller groups. This technique is consistent with a greedy algorithm strategy, in which the most constrained items are handled first to maximise the overall allocation success rate [3] (Cormen, Leiserson and Rivest).
Step 3:checking room availability at the required time slot
For each class in the sorted list, the system check whether any room is available the required time slot. This is the first decision point the flowchart. If no room is available at the requested time, the class is immediately flagged as unassigned and the reason is recorded. This directly satisfies the ‘’MUST Have’’ requirement that all class must either receive room assignment or be flagged for manual review, as specified in the Moscow framework (section 2.1). the recording of the reason is considered important for transparency, as it allows administrator to identify pattern in allocation failure.	
Step 4: Checking Room Capacity 
If a room is found to be available at the correct time. Second check is then performed to determine whether the room’s capacity is sufficient to accommodate the enrolled class size. This corresponds to the “Must have” requirement that room capacity must be equal to or greater than the enrolled class size for every assignment ( Section 2.1), and it directly uses the variables enrolled is available, the class is again flagged as unassigned with the reason recorded, ensuring that overcrowding is never permitted as an outcome of the algorithm. 
Step 5 : Selecting the Closest Room
When a room is found that is both available and sufficiently large, the system selects the closest available room that meets the requirements. The room location variables defined in Section 2.2 is used at this stage to calculate physical proximity. This step directly addresses one of the three sub-problems identified in the problem deconstruction (Section 2): spatial inefficiency. By always selecting the nearest suitable room, the time spent by students and staff travelling between consecutive classes in minimised, which improves the overall learning experience and reduces disruption 
Step 6	 Assignment the Room and Marking it is Occupied
Once the most appropriate room has been identified and selected, it is the class and immediately marked as occupied for that time slot. This prevents the same room from being allocated to more than one class during the same period directly satisfying the ‘’Must have’’ requirement that no room may be allocated to more than one class at the same time (section 2.1). this step is essential for avoiding scheduling conflicts, which identified as the second sub-problem in the deconstruction
Step 7: iterating through all remaining
After each class has been processed. The system check whether additional classes remain in the list. If more classes are pending, the algorithm loops back and repeats the process for the next class in the sorted order. This loop continues until every class has been evaluated ensuring that no group is excluded from consideration.
Step 8: generating the final allocation report
Once all classes have been processed, a final allocation report is generated. This report contains all confirmed room assignments as well as the list of unassigned classes and the reasons they could not be allocated. The generation of this report satisfies the ‘’Must have’’ requirement that a complete timetable must be product before the academic term begins (section 2.1). furthermore, the report provides administrators with actionable information to address allocation failure manually, for example by adding rooms or adjusting time slots,	

4. Reflection and Justification
4.1 Abstract thinking 
Abstract thinking was applied by focusing only on the essential elements of the problem and ignoring unnecessary detailed such as room names or student identities. The problem was reduced to three core variables: class size capacity, and time slot. This is reflected in the flowchart, where each decision point represents simple and universal condition that can be applied to any class or room [2] (Wing).
4.2  Sub-dividing 
Sub-dividing was used to break the problem into three smaller parts: capacity mismatch, scheduling conflicts, and spatial inefficiency. each part is address by a specific step in the flowchart. The capacity check, availability check, and closest room selection each solve one sub-problem independently. This made the solution easier to design, understand, and evaluate [2] (Wing).		
4.3  Justification of solution
The rule- based algorithm was selected because it provides a structured and repeatable process that can be applied consistently across all classroom allocations. Sorting classes by size enables that the most constrained groups are prioritised, maximising the overall success rate of the algorithm. The two decision points guarantee that the must-have requirements identified in  the MoSCoW analysis are always satisfied, preventing overcrowding and scheduling conflicts. This approach is therefore both logical and directly aligned with the needs of the college.
4.4 [bookmark: _Toc224044973] Limitation
Despite its structured approach, the algorithm has several limitations. First, it does not support real-time reallocation, meaning that if a room becomes unavailable after assignment, the system cannot automatically adjust. Second, the algorithm does not consider room type, so laboratory class could be assigned to standard classroom. Finally, the solution assumes that all input data is accurate and complete, which may not always be the in practice.
4.5 [bookmark: _Toc224044974] Assumption
Several assumptions were made in the development of this solution. It was assumed that all room capacities and class sizes are known and accurate before the algorithm begins. It was also assumed that each class has fix time slot that does not change. Finally. It was assumed that all room are of equal quality and equally suitable for any type of class.

[bookmark: _Toc224044975]5. Conclusion
This report has analysed the classroom allocation face by a local college and developed a structured solution using problem- solving techniques the problem was deconstructed into three sub- problems: capacity mismatch, scheduling conflicts, and spatial inefficiency. the MoSCoW framework was applied to identify the key requirements and constraints, and the relevant variable were clearly defined. A rule-based algorithm was proposed and illustrated through a flowchart. The solution ensured that room assigned efficiently, scheduling conflicts are avoided, and travel time between classes is minimised. Although the solution has limitation, it provides a solid foundation that could be expanded in future iterations to include real-time reallocation and room type matching.
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