


Table of Contents
Task 1 – Deconstruct the Problem	2
Decomposition	2
MoSCoW Method	3
IPO Charts and Variables	4
Task 2 – Propose a Solution	5
Pseudocode	5
Flowchart	7
Task 3 – Reflect and Justify	10
References	12













Problem Analysis and Solution Development

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.
1. Minimised time wasted by students and staff moving between classes.
1. Accurate timetabling to ensure all lessons start on time without scheduling conflicts.
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1. Collect classroom data
· Room numbers
· Room capacities
· Available equipment
2. Collect class data
· Course name
· Number of students
· Teachers
· Lesson duration
3. Create timetable slots
· Days of the week
· Lesson start and end times
4. Match classes to rooms
· Ensure room capacity fits class size
· Avoid double booking
5. Minimise movement
· Assign nearby rooms for consecutive classes
6. Check scheduling conflicts
· No teacher double bookings
· No room double bookings
· No class group clashes
7. Generate final timetable
· Display organised schedule for staff and students
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Must Have
· Allocate rooms based on class size and room capacity
· Prevent timetable clashes
· Ensure a room is not double booked
· Ensure a teacher is not scheduled twice at the same time

Should Have
· Reduce travel distance between classrooms
· Show final timetable for students and staff
· Avoid long gaps in teachers and student’s timetables where possible

Could Have
· Suggest alternative rooms automatically
· Allow manual adjustments with automatic re‑check of constraints
· Provide reports: room utilisation percentages, heatmaps of busy times

Won’t Have (for now)
· Automatically managing teacher absences at the last minute
· Allow changing the importance of goals (for example room usage or walking distance)
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IPO Chart – Basic

	Input
	Process
	Output

	• Class name
• Number of students 
• Teacher name
• Room number
• Room capacity
• Lesson time
	Allocate classroom based on class size and room capacity
Check if the room is available at the selected time
Match class with suitable room
Check teacher availability
Prevent timetable conflicts
	• Class name
• Assigned room
• Lesson time
• Classroom timetable



IPO Chart – Include naming variables (using camel case style: camelCase)

	Variables (Type = camelCase)

	Input
	Process
	Output

	· className
·  studentCount
· teacherName
· roomNumber
· roomCapacity
· lessonTime
	assignedRoom = roomNumber where roomCapacity ≥ studentCount
conflictCheck = check (roomNumber, teacherName, lessonTime)
	· className
· assignedRoom
· lessonTime
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1. START
2. INPUT className, studentCount, teacherName, lessonTime
3. INPUT roomNumber, roomCapacity

4. REPEAT
5.   IF roomCapacity < studentCount THEN
6.     FIND another room
7.     SET roomNumber, roomCapacity to new room details
8.   END IF
9. UNTIL roomCapacity ≥ studentCount

10. IF roomNumber is NOT available at lessonTime THEN
11.   FIND another room OR another time slot
12.   IF new room chosen THEN
13.     SET roomNumber, roomCapacity to new room details
14.   ELSE
15.     SET lessonTime to new time slot
16.   END IF
17. END IF

18. IF teacherName is already scheduled at lessonTime THEN
19.   SELECT a different time slot for the class
20.   SET lessonTime to new time slot
21. END IF

22. ASSIGN roomNumber to className at lessonTime with teacherName
23. UPDATE classroom timetable with this new entry

24. END
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[image: ]Efficient classroom allocation and timetabling help colleges use rooms effectively while supporting a good learning experience. Poor schedules can cause overcrowded rooms, empty spaces, timetable clashes, and unnecessary movement between lessons, all of which disrupt teaching and learning.[1]
The proposed system uses a clear, step‑by‑step algorithm to assign rooms and times to classes. It takes inputs such as class sizes, room capacities, teacher availability, and fixed lesson time slots, then applies a set of rules to produce a conflict‑free timetable. This follows a constraint‑based scheduling approach, where all essential rules (like capacity and availability) must be satisfied at the same time.
The system has three main goals:
· Efficient use of classroom space.
· Reduced travel time between consecutive classes.
· Accurate scheduling without clashes.
The design is based on the Input–Process–Output (IPO) model. Inputs include class names, number of students, assigned teachers, lesson time slots, room numbers, and room capacities. The process stage checks room capacity and availability, checks teacher availability, allocates an appropriate classroom, and updates the timetable. The output is a complete timetable listing each class with its assigned room, teacher, and lesson time, which can be used by students, teachers, and administrators.[2]
Several key decisions ensure that constraints are respected. First, the system checks whether a room is large enough for the class; if not, it looks for a bigger room. Next, it checks that the chosen room is free at the required time and then confirms that the teacher is not already scheduled at that time. Only when all these checks are passed is the class–room–time combination accepted and stored in the timetable.[3]
To keep the model manageable, some assumptions are made: input data (such as class sizes and room capacities) is accurate, time slots are fixed, each class uses one room, and class sizes are known in advance. Within this framework, the algorithm matches classes to rooms that meet the rule “room capacity is greater than or equal to the number of students,” and prefers rooms that closely fit the class size to avoid wasting large rooms on small groups.[4]
The system also aims to minimise movement between classes by considering room locations. Where possible, it schedules consecutive lessons for the same group or teacher in the same building or nearby rooms, reducing travel time and the risk of late arrivals. At the same time, it enforces hard constraints: a room cannot host more than one class at the same time, a teacher cannot teach two classes simultaneously, and a class group cannot have overlapping lessons.[5]
By automating these checks and decisions, the system improves room utilisation, reduces manual administrative work, cuts down timetable conflicts, and creates a smoother learning environment with fewer disruptions and less unnecessary movement. Overall, it offers a practical, structured way for a college to generate efficient, accurate, and conflict‑free classroom timetables.
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Efficient classroom allocation is an important challenge in colleges because many classes, teachers, and rooms must be organised into a timetable without conflicts. To address this problem, several structured problem‑solving techniques were used, including abstract thinking, decomposition, the MoSCoW prioritisation method, IPO charts, and flowcharts. These techniques helped organise the problem, identify system requirements, and design a logical solution that allocates rooms efficiently, prevents scheduling conflicts, and reduces unnecessary movement between classes.
Abstract thinking was used at the beginning of the process to focus on the most important aspects of the problem while ignoring unnecessary details. The key elements identified were classes, class sizes, teachers, rooms, room capacities, and time slots. Less critical details, such as classroom equipment or student preferences, were temporarily excluded. This simplification made the problem easier to understand and allowed the system to concentrate on the main goal: creating an efficient timetable. 
Decomposition was another important technique. This method involves breaking a complex problem into smaller, manageable parts. The classroom allocation system was divided into tasks such as collecting data about classes and rooms, checking room capacity and availability, verifying teacher availability, assigning classrooms, updating the timetable, and producing the final schedule. Dividing the problem into steps helped structure the algorithm and made the system easier to design and implement. However, decomposition can sometimes overlook interactions between components, such as analysing multiple timetable entries to minimise travel distance between classes.
The MoSCoW method was used to prioritise system requirements. “Must have” features included allocating rooms based on capacity, avoiding scheduling conflicts, and preventing double booking. “Should have” features included reducing movement between classrooms and providing a clear timetable. “Could have” features included suggesting alternative rooms or filtering by equipment, while automatically managing teacher absences at the last minute was classified as “won’t have” for now. This method ensured that the most important functions were developed first.
An IPO (Input–Process–Output) chart was used to organise the system logically by defining the data inputs, the processes applied to them, and the resulting outputs. A flowchart then visually represented the algorithm, showing each step from data input to classroom assignment.
Overall, these techniques created a structured approach to designing the scheduling system, although further improvements would be needed to handle more complex real‑world conditions.
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