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1. [bookmark: _Toc224044962]Introduction
Efficient classroom allocation is an important part of managing a college because it helps ensure that lessons run smoothly and that available resources are used effectively. When classrooms are not assigned correctly, problems such as overcrowded rooms, empty classrooms, timetable clashes and unnecessary movement between lessons can occur. These issues can reduce productivity, waste time and negatively affect both students and staff.

This report analyses the classroom allocation problem using problem-solving and abstract thinking techniques. The problem is broken down into smaller components to identify the key requirements, constraints and variables involved in producing an effective timetable. A logical solution is then proposed through the use of an algorithm and flowchart that aims to allocate classrooms according to class size, room capacity and timetable availability while reducing movement around the campus. Finally, the report reflects on the problem-solving methods used and evaluates the strengths and limitations of the proposed solution.


2. [bookmark: _Toc224044963]Deconstruct the Problem
The college is experiencing difficulties with classroom allocation because some rooms are overcrowded while others are underused. These problems create timetable clashes, increase the amount of time students and staff spend moving between classes, and reduce the overall efficiency of the learning environment. To develop an effective solution, the problem must first be broken down into smaller parts using decomposition and abstraction.
Decomposition involves dividing the main problem into manageable components. In this scenario, the main components include collecting information about classroom capacities, identifying class sizes, checking timetable availability, assigning suitable rooms and preventing scheduling conflicts. By analysing each part separately, it becomes easier to design a logical process that addresses every requirement.
Abstraction focuses only on the information needed to solve the problem while ignoring unnecessary details. For example, personal information such as students' names or lecturers' ages is not required. Instead, the important data includes room capacity, class size, lesson times, classroom availability and the distance between rooms. Focusing on these key variables makes the solution simpler and more efficient.
The following requirements can be prioritised using the MoSCoW technique:
Must Have
· Allocate classrooms that have enough capacity for each class.
· Prevent timetable clashes where two classes are assigned to the same room at the same time.
· Ensure every scheduled lesson has an available classroom.
Should Have
· Reduce travel time between consecutive lessons.
· Maximise the use of available classrooms.
· Allocate specialised rooms for subjects that require specific equipment.
Could Have
· Provide alternative room suggestions if changes are needed.
· Produce reports showing classroom usage and occupancy rates.
· Automatically recommend timetable improvements.
Won't Have (for this version)
· Real-time timetable changes during lessons.
· Integration with external booking systems or mobile applications.
Several constraints must also be considered. Classroom capacity cannot be exceeded, rooms may only be assigned to one class at any given time, specialised rooms must be used when required, and all lessons must fit within the available timetable. These constraints ensure that the allocation process remains practical and realistic.
The main inputs for the solution include class sizes, room capacities, lesson schedules and room availability. The processing stage compares this information to identify the most suitable classroom while checking for conflicts and optimising room usage. The outputs are a completed timetable, correctly assigned classrooms and a conflict-free schedule that reduces unnecessary movement across the campus.
By applying decomposition, abstraction and the MoSCoW prioritisation method, the classroom allocation problem becomes easier to analyse and solve. This structured approach provides a strong foundation for designing an effective algorithm and flowchart in the next section.

2.3 [bookmark: _Toc224044965]Variables Identification 
Variable identification is an important stage in analysing the classroom allocation problem because it determines the information needed to make accurate decisions. The main variables include class size, room capacity, lesson time, room availability, subject requirements, and room location. Class size and room capacity are compared to ensure that every class is assigned to a room that can safely accommodate all students. Lesson time and room availability are checked to prevent timetable clashes and ensure that a room is not allocated to more than one class at the same time. Subject requirements are also considered, as some lessons may require specialist facilities such as computer laboratories or science rooms. Room location is another useful variable because assigning nearby classrooms can reduce the time students and lecturers spend moving between lessons. Identifying and organising these variables allows the allocation process to be more accurate, efficient and reliable while supporting the overall goal of creating a conflict-free timetable.

3 [bookmark: _Toc224044966]Proposed Solution
The proposed solution aims to improve the classroom allocation process by assigning the most suitable classroom to each lesson while avoiding timetable clashes and making the best use of available space. The system begins by collecting important information, including class sizes, lesson times, room capacities, room availability and any special classroom requirements. This information is used to make accurate decisions throughout the allocation process.

The algorithm first checks whether a classroom is available during the required lesson time. If the room is already occupied, the system searches for another available classroom. Once an available room is found, the algorithm compares the room capacity with the number of students in the class. If the room is too small, it is rejected, and another room is selected. For lessons that require specialist facilities, such as computer laboratories or science rooms, the system only considers classrooms with the necessary equipment.

If more than one suitable classroom is available, the algorithm selects the room that provides the best use of space while reducing unnecessary movement between lessons. After a classroom has been allocated, the timetable is updated, and the room is marked as unavailable for that specific time slot. This process continues until every scheduled lesson has been assigned a suitable classroom. Finally, the timetable is checked to ensure there are no conflicts or double bookings before it is approved.

3.3 [bookmark: _Toc224044967]Flowchart
The flowchart represents the sequence of steps followed by the classroom allocation algorithm. It begins with collecting timetable information before checking classroom availability. The process then verifies that the selected classroom has sufficient capacity and, where necessary, confirms that specialist facilities are available. Once all conditions have been satisfied, the classroom is allocated, and the timetable is updated. The process repeats until all classes have been assigned classrooms, after which a final conflict check is completed before the system ends.
                START
                   │
                   ▼
      Collect timetable data
                   │
                   ▼
     Read class size and lesson time
                   │
                   ▼
      Search available classrooms
                   │
                   ▼
       Is classroom available?
            ┌─────┴─────┐
          No            Yes
           │              │
           ▼              ▼
 Search another room   Check room capacity
                          │
                          ▼
            Is capacity sufficient?
                 ┌────┴────┐
               No         Yes
                │           │
                ▼           ▼
      Search another room  Special room needed?
                             ┌────┴────┐
                           Yes        No
                            │          │
                            ▼          ▼
                 Check specialist   Allocate room
                      classroom         │
                            │          ▼
                            └────► Update timetable
                                      │
                                      ▼
                          More classes remaining?
                               ┌────┴────┐
                             Yes        No
                              │          │
                              ▼          ▼
                      Repeat process   Check conflicts
                                          │
                                          ▼
                                  Conflicts found?
                                     ┌───┴───┐
                                   Yes      No
                                    │        │
                                    ▼        ▼
                           Reallocate room   END

3.4 [bookmark: _Toc224044968]Flowchart Explanation 
6The flowchart demonstrates how decision-making is used to allocate classrooms efficiently. Each decision point ensures that only classrooms meeting the required conditions are selected. If a classroom is unavailable or unsuitable, the algorithm automatically searches for another option. This repeated process helps eliminate timetable clashes, prevents overcrowding and ensures specialist rooms are allocated only when required. The final validation step checks that every lesson has been assigned correctly without conflicts. By following this structured process, the college can improve classroom utilisation, reduce unnecessary travel around the campus and create a more organised timetable for both students and lecturers.


4 [bookmark: _Toc224044969]Reflection and Justification
4.3 [bookmark: _Toc224044970]Abstract thinking 
Abstract thinking was used to focus only on the information needed to solve the classroom allocation problem. Important factors such as room capacity, class size and lesson times were considered, while unnecessary details were ignored to simplify the solution.

4.4 [bookmark: _Toc224044971]Sub-dividing
The problem was divided into smaller tasks, including checking classroom availability, comparing room capacity, allocating suitable classrooms and validating the timetable. Breaking the problem into stages made the solution easier to understand, develop and test.

4.5 [bookmark: _Toc224044972]Justification of solution 
The proposed solution was selected because it provides a logical and efficient method of allocating classrooms. It reduces timetable clashes, improves classroom utilisation and ensures that lessons are assigned to suitable learning environments
4.6 [bookmark: _Toc224044973]Limitation
The solution assumes that timetable information and classroom data are always accurate and up to date. It does not consider unexpected changes, such as cancelled lessons, emergency room closures or last-minute timetable adjustments.
4.7 [bookmark: _Toc224044974]Assumption
The solution assumes that every classroom's capacity and facilities are recorded correctly and that all lesson schedules are available before the allocation process begins. It also assumes that sufficient classrooms are available to meet demand.

5 [bookmark: _Toc224044975]Conclusion
In conclusion, effective classroom allocation is essential for ensuring that college resources are used efficiently and that teaching activities run without unnecessary disruptions. By applying problem-solving techniques such as abstraction and decomposition, the classroom allocation problem can be analysed in a clear and structured way. The proposed algorithm and flowchart provide a logical solution that considers room capacity, lesson schedules, classroom availability and specialist requirements while preventing timetable clashes. Although the solution has some limitations and relies on accurate data, it offers a practical approach to improving classroom management, reducing wasted space and creating a more organised learning environment for both students and staff.
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