


Table of Contents
Table of Contents	1
1.	Introduction	2
2.	Deconstruct the Problem	2
2.1	MoSCoW Technique Requirement	2
2.2	Variables Identification	2
3.	Proposed Solution	2
3.1	Flowchart	2
3.2	Flowchart Explanation	2
4.	Reflection and Justification	2
4.1	Abstract thinking	2
4.2	Sub-dividing	2
4.3	Justification of solution	2
4.4	Limitation	2
4.5	Assumption	2
5.	Conclusion	2
References	2




1. [bookmark: _Toc224044962]Introduction
Effective management of resources is essential in educational settings, where classrooms, timetables, and staff must be carefully organised. This report examines a problem faced by a local college, where poor classroom allocation has resulted in overcrowded rooms, unused spaces, scheduling conflicts, and excessive movement between classes, reducing overall efficiency and the quality of learning.
The aim of this assignment is to use abstract thinking and problem-solving techniques to develop a structured solution to this issue. By breaking the problem into smaller parts, key factors such as class sizes, room capacities, and scheduling constraints can be analysed more effectively.
The report will first identify requirements and constraints using methods such as the MoSCoW technique. It will then present a logical solution, supported by a flowchart, to improve classroom allocation, minimise movement, and prevent timetable clashes. Finally, it will reflect on the approach taken and support the analysis with relevant academic concepts such as systems thinking and optimisation.
2. [bookmark: _Toc224044963]Deconstruct the Problem
The issue faced by the college is a classic example of inefficient resource allocation within an         organisational system. At its core, the problem involves balancing three interrelated elements: classroom capacity, timetable scheduling, and movement efficiency. These elements are interdependent, meaning that improving one without considering the others may worsen the overall system performance, an idea rooted in systems thinking, which emphasises understanding how components interact within a whole

             Key Components:
· Class Data: Includes number of students, subject requirements, and duration.
· Room Data: Capacity, location, and facilities (e.g., lab equipment, projectors).
· Timetable Constraints: Fixed lesson times, staff availability, and course requirements.
· Movement Factors: Distance between rooms and time available between classes.




2.1	MoSCoW Technique Requirement [1]

	Requirements
	Must have
	Should have
	Could have
	Won’t have

	Match classroom capacity with class size.
	x
	
	
	

	Prevent timetable clashes.
	x
	
	
	

	Ensure all classes are allocated a room.
	x
	
	
	

	Minimise travel distance between consecutive classes
	
	x
	
	

	Allocate specialised rooms where required.
	
	x
	
	

	Preferences for teachers or departments..
	
	
	x
	

	Even distribution of room usage.
	
	
	x
	

	Fully automated real-time rescheduling during disruptions.
	
	
	
	x




2.2	Variables Identification
	Variables:
	Description:

	classID
	unique identifier

	classSize 
	number of students enrolled)

	duration
	length of class session

	frequency
	number of sessions per week

	timeSlots
	preferred or required time slots

	roomTypeRequirements
	(e.g., lab, lecture hall, computer room

	equipmentRequirements
	e.g., projector, whiteboard, specialized software

	roomID
	unique identifier

	capacity
	maximum number of students

	availability
	days and times the room is available

	timeslot
	day and time

	instructorID
	



    Constraints [2]
· Limited number of classrooms.
· Fixed lesson times.
· Physical layout of the campus.
· Variability in class sizes.

   Assumptions
Several assumptions were made when designing the solution:
All data (class sizes, room capacities, schedules) is accurate and up to date
Room capacities are fixed and strictly enforced
Travel time between rooms can be reasonably estimated
All classes have equal priority unless specified otherwise
There are enough rooms available to accommodate all classes
3. [bookmark: _Toc224044966]Proposed Solution
The proposed solution is a rule-based allocation algorithm supported by structured decision-making. It combines principles from allocation optimisation and constraint satisfaction problems

The system works in three main stages:
1. Data collection and preparation
2. Room allocation based on priority rules
3. Conflict detection and optimisation

3.1 [bookmark: _Toc224044967] Flowchart [3]

[image: ]

Fig 1 Flowchart.


[bookmark: _Toc224044968]3.2   Flowchart Explanation 
Detailed Explanation
Step 1: Data Input and Preparation
The system begins by collecting all relevant data, including class sizes, room capacities, and time slots. This ensures that decisions are data-driven. Input is represented as structured datasets.
Step 2: Sorting Classes
Classes are sorted in descending order of size. This is a greedy algorithm approach, where the largest classes are prioritised first to ensure they are allocated appropriately sized rooms.
Why this works:
· Large classes have fewer suitable rooms.
· Smaller classes can fit into more spaces, making them easier to allocate later.
Step 3: Room Allocation
Each class is assigned to the smallest available room that can accommodate it. This reduces wasted space and improves utilisation.

Decision Point: Room Availability
If a suitable room is unavailable:
· The system searches for the next best alternative.
· If no room is available, reallocation or rescheduling is triggered.
This reflects constraint satisfaction, where the system must meet multiple conditions simultaneously.

Step 4: Conflict Detection
The system checks for:
· Double-booked rooms
· Overlapping class times for staff or students
If conflicts are detected, the system loops back and adjusts allocations.
This iterative approach is similar to backtracking algorithms used in scheduling systems.

Step 5: Movement Optimisation
To minimise travel time:
· Classes for the same group are scheduled in nearby rooms.
· The system considers building layouts and distances.
This introduces a spatial optimisation layer, improving user experience.
Step 6: Output Generation
The final timetable is generated only after all constraints are satisfied. This ensures:
· No clashes
· Efficient use of space
· Reduced movement time
How Objectives Are Achieved
Efficient allocation: Matching room size to class size.
Minimised movement: Considering proximity in scheduling.
Accurate timetabling: Conflict detection and resolution.

4. Reflection and Justification (Gibbs Reflective Model)
Description
This task involved analysing a real world classroom allocation problem and developing a structured, logical solution. To address the complexity, I applied key problem solving techniques such as decomposition (subdividing the problem), abstract thinking, and algorithmic design. The problem was broken down into smaller, manageable components including class size, room capacity, scheduling constraints, and movement considerations. This made it easier to identify relationships and dependencies within the system. [4]

Feelings
Initially, the problem seemed complex due to the number of variables and constraints involved. However, once I applied decomposition, the task became clearer and more manageable. Using structured techniques increased my confidence in designing a logical solution.

Evaluation
One of the strengths of my approach is its clarity and structure. By using abstract thinking, I was able to generalise the problem into a resource allocation and scheduling model, which made it easier to design a reusable solution. The use of a flowchart also improved the logical flow and ensured that decision points were clearly defined. However, the approach may not fully address dynamic, real-time changes such as unexpected room unavailability.

Analysis
The use of decomposition allowed me to focus on individual elements before integrating them into a complete system. Abstract thinking helped remove unnecessary details and focus on essential variables. Additionally, the step-by-step algorithm ensures consistency and reduces human error. This approach aligns with computational thinking principles, making it suitable for solving complex organisational problems.

4.1 [bookmark: _Toc224044970]  Abstract thinking 
Abstract thinking simplified the problem by focusing on key elements such as class size, room capacity, time slots, and location, while removing unnecessary details. The issue was generalised into a resource allocation and scheduling problem, making the solution more flexible and applicable to other contexts. This approach also supported the design of a clear and structured algorithm. [5]

4.2 [bookmark: _Toc224044971]  Sub-dividing
The problem was broken down into smaller tasks, including data collection, room allocation, availability checks, conflict detection, and movement optimisation. This made the problem easier to manage and reduced complexity. Each part was solved individually and then combined into a complete system, represented through a flowchart.

4.3 [bookmark: _Toc224044972]  Justification of solution 
The solution is effective as it ensures efficient room allocation, minimises movement time, and prevents scheduling conflicts. A rule-based approach prioritises larger classes, while decision points enforce constraints. The method is logical, repeatable, and scalable, making it suitable for wider use.

4.4 [bookmark: _Toc224044973]  Limitation
The solution uses a simple greedy approach, which may not always produce the most optimal timetable. It also lacks flexibility for real-time changes and does not account for more complex constraints. Additionally, it does not utilise advanced optimisation methods such as AI or linear programming.
5. [bookmark: _Toc224044975]Conclusion
Overall, the approach is appropriate because it provides a structured, logical, and scalable solution. It effectively meets the key requirements of efficient allocation, reduced movement time, and conflict-free scheduling
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