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Introduction 
This study will focus on key techniques of analysis and problem-solving. Hence, the discussion will be based on the issue of managing classroom allocations efficiently in a college. Due to the challenging situation, various problems are also occurring, such as wasted time for staff, timetable clashes, as well as students moving between rooms. Hence, a detailed explanation of the issue and on the basis of this solution will be provided. For a better understanding, a solution flowchart and its explanation will be provided. Additionally, a reflection on the proposed problem-solving approaches will be added. 

Deconstructing the Problem 
The issue of classroom allocation can be examined depending on systems thinking. Here, the timetable of the college is viewed as an interconnected system including students, rooms, time slots, and lecturers. Inefficiencies arise when these components are not optimally aligned, resulting in overcrowded rooms, timetable clashes, and underused spaces (Shank and Santiague, 2022). Therefore, for the sake of addressing this challenge, the issue must first be subdivided into smaller and manageable components. Thus, the key elements are classroom capacities, class schedules, lecturer availability, room locations, and student group sizes (Benade, 2020). Now, each of these components interact within the scheduling method and must be considered during the time of allocation. Main variables are the overall number of students in each class, available time slots, room capacity limits, the physical location of classrooms, and the lecturer's teaching schedules within campus buildings. In the section below, the MoSCoW technique is applied to focus on the requirements (Fennell, 2022).
Must have
The college must have used accurate mapping for the sake of examining the size of the class in relation to the capacity of the room. No clashes of timetable for student groups or lecturers must be there (Shevgunov et al.,2022). All of the scheduled classes need to be assigned a room and time slot.
Should Have
The college should focus on the allocation of the rooms by considering that the new rooms are near the old rooms. This is essential in order to reduce the time of the travel. Moreover, it is further essential to efficiently use the capacity of the room with the aim of avoiding unused or overcrowded space.
Could Have
The college could have implemented automated timetable generation by effectively using optimization algorithms. Moreover, real-time updates are also needed if classrooms become unavailable (larksuite, 2024).
Would not have
As per the identified issue, it can be suggested to the college not to use any kind of analytics predictive tools, which are complex in nature, for future trends of enrolment. Moreover, integration with the external systems of the university is not needed at the initial stage of the solution implementation (Novosyolov and Tsiryulnikova, 2021). 
There are some more issues that need to be considered. These add the fixed number of classrooms, lecturer availability, predetermined teaching hours, and maximum room capacity. Additional issues are specialized classrooms and accessibility needs, like computer or laboratory rooms. By detecting these constraints and variables, the issue can be restructured as a problem of allocation optimization, where the aim is to assign time slots and classes to rooms while minimizing movement time and increasing space utilization. Hence, this structured approach is effective in allowing the development of a logical solution that enhances the overall experience of learning and develops scheduling efficiency.


Proposed Solution 
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Analysis of the solution
The above portion showcases a proposed solution that concentrates on building a structured process of classroom allocation by using logical decision-making and algorithmic optimization (Wray et al., 2022). Here, the system mainly aims to ensure effective usage of the room, decrease travel time between classes, and also prevent conflicts of scheduling.
Step 1 is the collection of data 
The approach begins by collecting important data on scheduling. This adds the location and capacity of available classrooms, the number of students enrolled in each class, existing course schedules, and lecturer availability. Here, this step is considered as one of the most critical steps as accurate information ensures that the decisions of allocation are reliable (Meyer and Nelson, 2020). 
Step 2: Prioritization of the classes 
Classes are listed from largest to smallest on the basis of the enrollment of the students.  This method of prioritization is used in allocation issues as larger classes are available with fewer suitable rooms. Therefore, by effectively assigning them first, the algorithm decreases the issue of allocation failure or overcrowding.
Step 3 is the identification of the time slot
The system checks all time slots that are available within the academic timetable. Each of the classes needs to be scheduled within these specific slots without overlapping with other classes that are taken by the same group of students.
Step 4 is matching the sizes of the classes with the capacity of the rooms 
The algorithm critically detects rooms that can be accommodated with the class size while ignoring excessive space that is unused. Hence, the chosen room should have a slightly larger capacity than the size of the class to maintain efficiency (Granger and Chow, 2025). For example, a class that includes 45 students needs to be placed in a single room with an ability of around 50. This will ensure optimal use of the space, which is the key objective of the proposed solution. 
Step 5 is checking availability 
The system critically checks whether the chosen classroom is available during the needed time slot. Here, if the room is already booked, then the algorithm checks for another suitable alternative time slot or room. Hence, this point of decision prevents clashes of timetable.
Step 6 is the availability of lecturer verification	
The system then effectively confirms whether the allocated lecturer is available at the chosen time. If conflict develops, the system quickly adjusts the time slot before making a decision on the assignment of the rooms.
Step 7 is the movement of minimization
Apparently, in order to minimize the time of the travel, the algorithm critically considers the previous location of the classroom of the lecturer or student group. Hence, if possible, the next class needs to be assigned to the nearby room on the same floor or building. This effectively lowers the wastage of time to move from one to another class, which will help the lecturer to save time.
Step 8 is the assignment of the room
Once all of the conditions, like capacity, availability, location proximity, and schedule of the lecture are critically satisfied, then the room is assigned to the class. Therefore, the schedule database is then updated with the aim of preventing future issues (Popham and Popham, 2024).
Step 9 is the generation of the final timetable 
After all classes are critically allocated, the system creates a complete timetable that consists of time slots, lecturer assignments, and room numbers.
Benefits of this approach 
1. Efficient use of the room, where classes are critically matched with the appropriate room sizes, helps to reduce wasted space and overcrowding. 
2. Decisions that are developed on the basis of the locations are effective for the sake of minimizing the travel time of the classes. 
3. Checking availability will be further significant for the sake of preventing overlapping of the bookings. 
Reflection and Justification 
Apparently, for the sake of developing the solution for the particular issue, I have applied various approaches of problem-solving, including decomposition, systematic modelling, and abstract thinking. Abstract thinking has allowed me to detect the core problem behind the actual scenario, which is inefficient classroom allocation due to poor coordination between room capacities, scheduling constraints, and class sizes. Therefore, instead of concentrating on individual timetable issues, I checked the issue as a challenge of allocation optimization. I have used decomposition more, which involves breaking the complex issue into smaller elements, like room availability, class size management, movement between classes, and lecturer schedules. This made the issue easier to examine and allowed me to develop a logical method that addresses each element in a systematic manner. Moving ahead, I have also used the MoSCoW prioritization method. Here, this approach has helped me to detect which system characteristics were crucial and which were optional. By concentrating on “Must Have” requirements, like capacity matching and conflict-free scheduling, I make sure that the solution I have proposed has addressed most of the critical issues. I have also used systems thinking elements, recognizing that allocation of the classroom is the key part of a broader educational system. Thus, by considering these interactions, I have been guided to design a solution that critically balances travel efficiency and room utilization. I have also faced issues, like I estimated that lecturer availability and student group schedules are known and fixed in advance. However, unexpected shifts, like room maintenance or lecturer absences, could disrupt the prepared timetable. 

Conclusion 
The report has examined the issue of inefficient allocation of the classroom within the environment of a college and proposed a significant solution by using abstract techniques of problem-solving. The scenario was further deconstructed to detect key variables, constraints, and requirements by using the framework of MoSCoW prioritization. It has further added a logical solution by using a flowchart and has been developed to optimize the allocation of the room. Moreover, the solution has further showcased movement between classes, also preventing conflicts in terms of the timetable. The reflection demonstrated the way approaches, like decomposition, allocation optimization, and systems thinking, supported the processes of the design. 
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