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In this report, I will analyse a problem and develop a solution by using abstract thinking and problem-solving methods. I will identify requirements and constraints and create a logical solution. 
Scenario of the problem
The local college has a problem managing classrooms effectively. There are some classrooms that are overcrowded, while others are too empty. This has caused problems in the timetable whereby students and lecturers move around the college unnecessarily. The college would like to improve the allocations of the classrooms and provide a better learning experience.
I have been tasked to design a solution that:
· Allocates classrooms based on the class size and the capacity of the classrooms.
· Minimises the time that students and lecturers move from classroom to classroom. 
· Prevent conflicts in the timetable so that lessons start on time.
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The local college has a problem with the effectiveness of managing rooms allocation.
The main problems are:
· Classrooms overcrowded or too empty
· Timetable clashes
· Wastage time between classrooms for students and lecturers
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To identify key requirements and constraints I have used the MoSCow prioritization technique which was originally developed by Dai Clegg in 1994. MoSCoW Prioritization is a simple approach of finding what is important when you can’t do everything. [1]
There are four categories of MoSCoW method: Must Have, Should Have, Could Have, Won’t Have.
Must Have - essential without them things don’t work. [2] These requirement are essentials for successful room allocation without them our timetable will not be created. 
1. Classrooms used effectively and efficiently
1.1. Every classroom/lab used according to the subjects’ requirements. 
1.2. Every classroom used according to the capacity, and equipment of the room.

2. No clashes in timetable.
2.1. No two classes at the same time 
2.2. No two subjects are allocated to the same room 
2.3. No two lecturers are allocated to the same room. 

3. Every lecturer is assigned a room and time 
3.1. Every lecturer allocated one room per session 	
3.2. Every lecturer allocated one time slot per session
3.3. Every lecturer will be allocated based on the availability.

4. A time and a room must be allocated for each class.
4.1. Every class must have a room that accommodates all the students
4.2. Every class must have one time slot per session. 
4.3. Every class must have a day assigned for lessons

Should Have - important but not essential. [2] Our timetable will still work without them. 

1. Reduce the movement time for lecturers and students
1.1. Students and lecturers should stay at the same building
2. Avoiding overcrowded and unused rooms
2.1. Rooms capacity should match the size of the class
3. Mobile timetable access
3.1. Students and lecturers should have access to the timetable on their phones and computers.
4. Timetable should be up to date.
4.1. Lessons start and end on time
4.2. Receive notification about any changes 


Could Have - things that can be considered if there is time. [2] It can be discussed for improvement room allocation but later. 

1. Flexible timetable 
1.1. Lecturers and students can choose preferred days, times of the lessons.
2. Automatic updating timetable in real time
3. Hybrid teaching features
3.1. Classes can be offered online, In person or both.


Won’t Have things that can be considered later in the future or postponed. [2]
These will be considered in the future but without them room allocation will be well structured, and system will still work effectively. 

1. Every student and lecturer has personal timetable. 
1.1 To create a personal timetable suitable based on their preference, maybe in the future but not now. 
2. GP navigation for students and staff.
2.1 It will help navigate students and staff to find the room, but it’s not required now.
3. Redesign classrooms. 
3.1 Redesign rooms possible in the future if needed more space. 

Constraints are rules or restrictions that determine what values are possible for variables. [3]

	Constraints
	Description

	One class per one room
	One group assigned per one classroom at the same time

	One lecturer per one room
	One lecturer assigned per one classroom at the same time

	One lecturer per one class
	One lecturer assigned per one class at the same time

	Room capacity matches with class size
	All classrooms capacity corresponds to groups sizes; every room accommodates exactly numbers of students.

	No double booking
	One room can’t be booked twice for the same time; one lecturer can’t be booked for different groups at the same time

	No timetable clashes
	Only one time slot per one group and per session.
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A variable is a location in memory where information can be stored. This Information can change during the execution of the program, which is why it is called a variable. If the Information or value does not change it is called constant. [4]













	Variables
	Sub Variables
	Type of Variables
	Description

	Classroom 
	· roomID
· roomName

· timeSlot
· roomLocation
· roomCapacity

· available/occupied

	constant 
variable
variables
variables
constant
constant

variable
	Unique number of the room
Room description about her type (lab or hall)
Available time of the room
Which building, floor of the room
How many students the classroom can accommodates
Showing availability of the room

	Class
	· classID
· className

· classSize

· lecturerIDAssigned
    
	Constant
Variable

Variable

Variable



	Unique number of each class
Name of the class, Mathematic class or Art class
How many students enrolled by showing size of the class
Name of the lecturer assigned

	Lecturer 
	· lecturerID
· lecturerName
· available/busy
· roomAssigned      
	Constant
Variable
Variable
Variable
	Unique number of the lecturer
Name of the lecturer
Showing availability of the lecturer
Which room assigned to the lecturer

	Time slot
	· scheduleID
· dayOFWeek
· duration
· startTime
· endTime
· breakTime

	Constant
Variable
Variable
Variable
Variable
Variable
	Unique number of the schedule
Showing which day of the week 
How long is lesson
What time lesson starts
What time lesson ends
Duration of the break
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Flowchart is defined as a visual representation of the process, as a diagram of steps, decisions, and flow of tasks from the start to the end. [5] 
To draw an effective flow chart, the following symbols must be included:

                       - Terminator is used for start and end

                       - Rectangle is used to show a process

           - Diamond  is used for decision making
 
                        -  Parallelogram Is used to represents input or output 

                  -  Connector is using to connect chart if it’s not fit on one page

[6]

I have developed a flowchart for the college which helped in the allocation of the classrooms based on the class size and the capacity of the classrooms. Made sure that lecturers and students staying at the same building which saved time for the movements. The lessons start on time and there are no clashes in the timetable. 
Here is flowchart I have created:
[image: ]
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	Steps of the flowchart
	Description

	1.  Input data
[image: ]
	First of all, we need to input data for all variables into computer program to start system work.
Class data: we are adding all information regarding class such as class ID, class name, and class size what will help to choose the right classroom for each class. 
Lecturer data: lecturer ID, name of the lecturer and availability. It will help to assign the right lecturer.
Classrooms data: information about capacity, room location and availability of the room. This will help us to allocate the room for each class based on the capacity of the room.
Time slots data: input working days of the college, start of the time and end of the time per session, duration of the lesson, and break time. 

	2. Sort and Select Classes
[image: ]

	The system will sort classes in order by sizes from big to small classes. Selecting the class starting from big class it will prevent overcrowding in smaller rooms. 

	3. Sort and Select Rooms 
[image: ]

	The system will sort rooms by capacity, showing how many students each room can accommodate. It will help to choose the best room for each class. 
Select the room, system will select appropriate room for the class. The biggest rooms can accommodate maximum quantity of students in the class. Capacity of the room will match class size.

	4.  Decision point 
Capacity matches class size? 

[image: ]

	To be sure that the system picks the right room it will be decision point. The classroom matches with class size if yes, the system will move to another step decision point “Is It available?” if not the system will select another room.

	5. Decision point
Availability of the room 
[image: ]

	Decision point:  for each class system will check if room is available or occupied. If room is available, the system will assign the room and mark as occupied. It prevents in the future conflicts and double booking for rooms. If room is occupied the system will select another room.

	6.  Allocate the room

[image: ]
	In this step the system will allocate the room for the class.

	7. Mark as room occupied
[image: ]
	The system will mark as classroom occupied to prevent double booking for the room.

	8. Assign available time 
slot 
[image: ]

	The system will select an available time slot for the class and assign the right one.

	9. Select the lecturer
[image: ]
	The system will select the lecturer

	10.  Decision point
Availability of the lecturer
[image: ]
	The system will ask if the lecturer is available. 
Decision point: Yes - the system will move to the next step, No - the system will choose another time slot.

	11.  Assign the lecturer
[image: ]
	Next step is assigning the lecturer if in step decision the system will choose Yes.

	12.  Mark as lecturer is busy
[image: ]
	The system will mark as a lecturer busy to prevent double booking for the lecturer. One lecturer per class and one lecturer per room.

	13.  Check location for the room
[image: ]
	The system checking location of the classroom if the class and the lecturer are in the same building, Yes - the system will move to the next step, No - the system will loop back to select another room. This step will help to reduce the movement for the lecturer and students, making sure the system checks if the room in the same building. It will prevent wasting time for the movement.


	14. Checking for any clashes in the system
[image: ]
	The system will check if any clashes in the system.
No time clashes, no double booking, lecturers and students at the same location. 

	15. All classes assigned.
[image: ]
	The system will check if all classes assigned. Yes - the system will move to creating a timetable, No - the system will repeat the whole cycle from selecting the class. (Loop)

	16. Creating timetable
[image: ]
	Output is to develop the timetable where no clashes in timetable, lecturers and students in the same building, rooms allocated efficiently, lessons start on time.

	17. End
[image: ]
	The program terminates after creating timetable.


[7]
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Abstract thinking is a way to think beyond the problem to find patterns and make connection between them. [8]
In this scenario I used abstract thinking to focus on the important factors such as room capacity, class size, lecturer availability and time slots, and ignoring details not relevant to this stage such as floor of the room or building. 
It also helped me recognise repeating patterns in the solution. For example, checking availability works the same way for both rooms and lecturers, the system asks, yes or no question and either continues or loops back. Recognising this made the flowchart simple and more logical.

[bookmark: _Toc227695414]3.2 Sub-dividing

In this case I used decomposition. Decomposition is a problem-solving process that used to break down a problem into smaller ones and you can focus on smaller sub problems separately. [9]
Decomposition was used to break a problem into sub problems, more manageable. The main problem is allocation of the room, I broke down the problem into steps such as selecting a class, checking room capacity then availability, assigning a time slot and checking lecturer availability. It helped to focus on one sub problem in one time. For example, the system will check first room capacity before checking the availability of the lecturer. Each step solved one small part before moving to the next.

[bookmark: _Toc227695415]3.3 Justification of solution

This solution is effective because it meets the requirements of the problem. 
The first requirement was to allocate classrooms based on room capacity and class sizes. The system sorts classes from biggest to smallest and matches them by more suitable room, it will prevent overcrowding and help to use the room effectively. 
The second requirement was to minimise movement for students and lecturers. The system checks if allocated room and lecturer are in the same building. If they are not, the system loop back to select another room. It will help to minimising movements and wasting time.   
The third requirement was to prevent timetable conflicts. When room is allocated and a lecturer is assigned the system marks as occupied for room and busy for the lecturer. It prevents double booking. 
Timetable is accurate, all lessons start on time. Timetabling has been studied as a problem where multiple constraints must be met at the same time, including room allocation and staff assignment. The flowchart developed in this report reflects this by working through each constraint step by step. [10]

[bookmark: _Toc227695416]3.4 Limitation

There will always be limitations even the solution is effective and timetable is accurate. Solution was built without preference of the students or lecturer such as online lessons, part-time or extra time needed for some sessions.  For example, some subjects required longer session for practical activities like art [11], which is not taken into consideration. In this case created timetable will not be accurate and flexible for all situations. This solution is not consider online lessons. If class moves online, a physical room is no longer needed. However, the system would still try allocate a room and it will mark as occupied but actually the room is available. [12] It proves that solution can work effectively but some improvement can be made in the future.

[bookmark: _Toc227695417]3.5 Assumption 

Assumptions have been made to develop the solution in easiest way to manage the system. It is assumed that all input data are correct and up to date such as room capacity, class size and lecturer availability. The system will create the timetable based on this information. All rooms have fixed room capacity and will not change during the scheduling period.
It is also assumed that every lecturer teaches one class per session. However, a lecturer may teach more than one group per session.
Timetable will not change after allocation. If at last minute will be some changes like lecturer unavailable because of sickness, then need amends manually. 
[bookmark: _Toc227695418]Conclusion

By using abstract thinking and decomposition I was able to break the problem down into smaller steps and understand how all the different parts of the problem connect with each other: rooms, lecturers, time slots and classes all depend on each other, and a change in one affects the rest. MoSCoW method helped me to identify key requirements and constrains. This solution helped improve how classrooms are allocated so that room capacity match class sizes. Students and lecturers stay in the same building which minimises wasting time for movements. Timetable doesn’t have clashes and lessons starts on time that improved learning experience. 
Although this solution has limitations that can be improved in the future, it is well structured and meets all requirements. 


Bibliography

[1] 	T. O'Sullivan, “MoSCoW Method,” Human Performance Technology By DTS, 16 May 2023. [Online]. Available: https://blog.hptbydts.com/moscow-method.
[2] 	S. K. P. K. R. H. M. Vijayakumar, “Assessing the effectiveness of MoSCoW prioritization in software development: A holistic analysis across methodologies,” EAI Endorsed Transactions on Internet of Things, vol. 10, pp. 11-21, 2023. 
[3] 	P. M. Koga, “what are variables and constrains in operation research,” 2 10 2025. [Online]. Available: https://harumi.io/blog/what-are-variables-and-constraints-in-operations-research.
[4] 	geeksforgeeks, “Variable in programming,” 23 07 2025. [Online]. Available: https://www.geeksforgeeks.org/dsa/variables-programming/.
[5] 	D. Craft, “What is a flaw chart?,” 17 March 2025. [Online]. Available: https://www.learnleansigma.com/process-mapping/what-is-a-flow-chart/.
[6] 	D. Ramuthi, “Flowchart Symbols and Meaning: A Complete Guide (2026),” 27 February 2026. [Online]. Available: https://venngage.com/blog/flowchart-symbols/.
[7] 	B. M. L.-C. Z. Y. Z. a. G.-J. H. J.-H. Zhang, ““Progressive flowchart development scaffolding to improve university students’ computational thinking and programming self-efficacy,”,” Interactive learning environments, vol. 31, no. 6, pp. 3792-3809, 2023. 
[8] 	K. Cherry, “How We Use Abstract Thinking,” verywell mind, 16 March 2026. [Online]. Available: https://www.verywellmind.com/what-is-abstract-reasoning-5181522.
[9] 	S. Boyd, L. Xiao, A. Mutapcic and J. Mattingley, “Notes on decomposition methods,” Notes for EE364B, Stanford University, vol. 635, pp. 1-36, 2007. 
[10] 	S. Deris, S. Omatu and H. Ohta, “Timetable planning using the constraint-based reasoning,” Computers & Operations Research, vol. 27, no. 9, pp. 819-840, August 2000. 
[11] 	Teachers.Institute, “Challenges in School Timetable Planning and How to Overcome Them,” 4 September 2025. [Online]. Available: https://teachers.institute/managing-teaching-learning/challenges-in-school-timetable-planning/.
[12] 	M. K. A. &. Z. K. Davison, “Modelling and solving the university course timetabling problem with hybrid teaching considerations,” Journal of Scheduling, no. April 2025, pp. 195-215, 2024. 
[13] 	C. Akkan and A. Gülcü, “A bi-criteria hybrid Genetic Algorithm with robustness objective for the course timetabling problem,” Computers & Operations Research, vol. 90, no. 0305-0548, p. 32, 2018. 


























image1.png




image2.png
Start

Input data
for
classrooms

Input data
for classes

Input data
for lecturers

Choose
another
room

Room matches
class

ize

is room available?




image3.png
Allocats the

[r—
2s occupied

Assign
avaiable
ime sot

Choose
Locuurer avatanie? Sl another time





image4.png




image7.png




image10.png




image5.png




image6.png




image8.png




image9.png
Room matches
class size

is room available?




image11.png
Yes

is room available?

Yes

Allocate the
room




image12.png
Yes
A

Allocate the
room




image13.png
Mark room
as occupied




image14.png
Assign
available
time slot




image15.png
Select
lecturer





image16.png
Choose
another time
slot

Lecturer available?

Assign
lecturer




image17.png
Assign
lecturer





image18.png
Mark as
lecturer busy




image19.png
the same building?.

Yes





image20.png
Yes





image21.png
All classes
assigned?




image22.png
Yes

Create
timetable





image23.png




