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Problem Scenario:
A local college is facing difficulties in managing its classroom allocations efficiently. Some rooms are overcrowded while others remain underused, leading to timetable clashes and wasted time as staff and students move between rooms. The college aims to optimise classroom allocation to make better use of available space and improve the overall learning experience.
You have been asked to develop a solution that achieves the following:
1. Efficient allocation of classrooms based on class sizes and room capacities.
2. Minimised time wasted by students and staff moving between classes.
3. Accurate timetabling to ensure all lessons start on time without scheduling conflicts.

Your Task 
You are required to:
1. Deconstruct the Problem: Break down the scenario into smaller components. Identify key requirements and constraints using tools such as the MoSCoW technique. Clearly describe the relevant variables involved.
2. Propose a Solution: Create a flowchart that outlines the logical steps for optimising the classroom allocation process. Accompany this with a detailed written explanation of how the solution works, including the key decision points, assumptions made, and how the approach ensures efficient room usage, minimises movement time between classes, and avoids scheduling conflicts.
3. Reflect and Justify: Reflect on the problem-solving techniques you used (e.g. abstract thinking, subdividing, etc). Justify why your approach is appropriate and discuss any limitations or assumptions in your solution.
4. Engage with Literature: You must incorporate relevant academic and professional sources throughout your report. Reference key models, techniques, and theories (e.g. MoSCoW, allocation optimisation, systems thinking) to support your analysis, design choices, and reflection.
Main problem- The college is not managing classrooms efficiently. Some rooms are too full while others are empty, causing timetable clashes and wasted time. 

MoSCOW Requirements –
The MoSCoW method prioritises system requirements into four categories: must have, should have, could have, and won’t have. This approach ensures that essential features are addressed first (1).
Must have 
· Allocated rooms based on class size 
· Ensure rooms are available
· Prevent timetable clashes 
Should Have 
· Automatically assign the best room 
· Minimise movement between buildings
Could Have 
· Notify staff of room changes 


Decomposition of the problem means breaking a large, complex problem into smaller, more manageable parts so it is easier to understand and solve (2).to split the problem into parts, solve each problem separately, combine the solutions (3).
Key Components of the problem; -
Class size; - Number of students in each class
Room Capacity-How many students a classroom can hold
Timetable slots; - The time each class takes place 
Room availability: - whether a classroom is free or occupied 
Teacher schedules: - Teachers cannot be in two rooms at once
Student movement; - Students moving between buildings


IPO chart 
The IPO chart shows how the system works by identifying the inputs, process and outputs (4).The system takes inputs such as class sizes, room capacity and timetable information (5).it processes the data by checking room availability, matching class sizes to suitable rooms and avoiding scheduling conflicts (6).The output is an organised classroom allocation and no clashes(7).

	INPUT 
	PROCESS
	OUTPUT 
	

	Class size 
	Check room availability 
	Allocated classrooms
	

	Class time 
	Compare class size with room capacity
	Timetable created 
	

	Room capacity 
	Match class to suitable room
	No timetable clashes
	

	Room availability
	Check for scheduling conflicts 
	Efficient room usage
	

	Teacher schedule 
	Assign best available room
	Reduced movement between classes 
	




Variables 
A variable is a named value in a program that stores data and can change during execution (8).it stores and manages data. (9).It allows programs to make decisions; it makes programs flexible and dynamic (10).

Variable                       Meaning                                                                           
ClassSize                     Number of students in a class 
RoomCapacity            Maximum students a room can hold
RoomNumber             ID of the classroom 
ClassTime                     Time the class starts 
TeacherID                       ID of the teacher 
roomAvailable               Whether the room is free 

Input Variables
Variable name               Description                                                                Example 
classSize                            Number of students in a class                                  25
class Time                           Time the class takes place                                      9;00
ClassID                                Unique class identifier                                             CS102
teacherID                             Identifier for the teacher                                            TO12

Room Variables
Variable Name                         Description                                                           Example
RoomNumber                           Classroom number                                                   R11           
RoomCapacity                          Maximum number of Students                              30
 roomAvailable                         Whether the room is free (true/false)              True 

camelCase;- classSize, roomCapacity
PascalCase- ClassSize, RoomCapacity.

Output Variables 
Variable Name                            Description                                                Example 
assignedRoom                             Room given to the class                                 R11
timetable                                          Final schedule of all classes                   Full timetable 


Pseudocode – is an informal way of describing how a programme works using structured, readable steps without following strict programming rules (11). A way of writing the steps of a program in plain, simple language, focuses on logic not syntax. Easy to understand and plan programs before coding (12).

BEGIN
INPUT ClassSize 
INPUT classTime 
FOR each room
           IF room is available AND 
Room.capacity >=classSize  THEN 
ASSIGN room 
DISPLAY “Room allocated”
EXIT LOOP 
ENDIF 

NEXT room 

IF no room found THEN 
DISPLAY “No room available” 
ENDIF 
END 

The programme searches for a room large enough for the class; if one is found, it assigns it, otherwise it displays a message.   		
       






Flow Diagram- is a diagram that uses shapes and arrows to show the sequence of steps in a process or algorithm (13). It shows steps in a correct order; it uses standard symbols (14). The arrows demonstrate the flow (direction) of the process. It helps explain how a system or program works. (15).
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Conclusion
The system gathers data on classes, teachers, and room capacities, then checks available rooms for each time slot and matches class sizes with suitable spaces (16). If a conflict arises, it finds another room, ensuring efficient use and avoiding overcrowding and schedule clashes (17).


Reflection-Thinking about and evaluating your work to understand what went well, what didn’t. and how it could be improved (18).

Problem solving technique used-
· Decomposition -Breaking the problem into smaller parts (rooms, class sizes, timetable).
· Algorithm design- Creating a logical step-by-step solution using a flowchart. 
· Abstraction- Focusing only on important information like room capacity and time.
               
               Limitations -
· The system depends on accurate class size data.
· Room availability might change last minute.
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Hierarchical Chart





Explanation of the Hierarchical Chart -is a diagram that shows a system broken down into levels, starting with a main idea at the top and dividing into smaller parts underneath(19).

1. Classroom Allocation system -This is the main system responsible for organising and assigning classrooms efficiently. 

            2 Data Input- The system gathers necessary information including- 

· Class information (number of students),
· Teacher schedule.
·  Room information (capacity and room number) 

           3 Processing- The system analyses the data by-
· Checking which rooms are available
· Detecting and avoiding timetable clashes
· Matching class size with suitable room capacity 
 

4 Output -The system produces –

· A final timetable for students and staff 
            
· Room allocations for each class.
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