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1. [bookmark: _Toc227749439]Introduction
This module, ACCA4019 Analysing and Solving Problems, aims to improve skills such as strategic thinking, ability to think beyond and develop techniques in solving problem by, constructing and deconstructing problems, dividing the problem and sub dividing for more detailed approach of the problem using logical and methodical way.  Throughout the module, abstract thinking is emphasized as well as the computational thinking which is essential in solving problem by resembling how a computer process by decomposing, recognizing, abstracting and designing algorithm. Techniques like IPO’s and Moscow technique to analyse the requirements for such problem and using Flow Chart, Tracing Tables and Pseudocode are tools for testing algorithms which enable for programmer to plan, visualizes, and test for validation. This module is design in general to improve the ability to think outside of the box, help to evaluate and study the problem, identifying requirements and constraints methodically, analyse the problem and creating a logical and clear step by step processes and produce practical solution which are very helpful and a great advantage in developing hard and soft skills in real life and real problem solving analysis to which is key to a higher employability. 
 

 
To be able to solve the problem, we take a look and identify the problem, understand the requirements by analysing, before operating a possible solution.













2. [bookmark: _Toc227749440]Deconstruct the Problem
Main problem: A local college finding allocation difficulties.  
Decomposition: in Problem Solving means to break one big problem into smaller or sub problem, allow focusing bit by bit problem and making the task easier. It is the first technique in Computational thinking which is a problem-solving approach resembling how computer execute. 
Problem Decomposition is a top-down method which complex problem is divided into smaller sub-problems. The decomposition stops when the problem can be approach directly, easy to solve and manage [1].
A. Deconstruct the problem:  
· Overcrowded rooms: Number of students exceeds room capacity. 
· Other rooms are underused: rooms are empty, other is overused 
· Clash of schedule: either one or two more class has same time schedule in the same room. 
· Conflict of allocation: wrong room allocation 
· Time wasted both staff and students due to moving 












2.1 [bookmark: _Toc227749441]MosCoW Technique Requirement
MosCow is an acronym for priority levels in classifying requirements so the developer/programmer knows which should be implemented and which is complementary and is easy to use and offer exact priority [2].
[image: ]
Figure 1 MosCow Technique [2].
MUST HAVE: 
-Must have students
-Must have class
-Must have classroom
-Must have courses
-Allocated room in each classes 
-Rooms is allocated based on class size and capacity 
-Clear Time table, without conflict schedules between classes 
-Must have clear allocation management

SHOULD HAVE: 
-Should have consider time travel
(Building or room distance of allocated rooms to not waste of too much time or longer minute break to allow students and staff to move across each building or room.) 
-Should have clear software that allows to store information of classes and rooms available and schedule of what, which, who and when class will be.
 
COULD HAVE: 
An application software or time table that shows room usage and what is available. 
Spare room that can use as a classroom if conflict happen.	 
 
WON’T HAVE: 
High-tech tracking of all schedules between classes, staff, students and the classroom used. 
Possible plan of building infrastructure to add some buildings for availability.


2.2 [bookmark: _Toc227749442]Variables Identification 
	Variables:
	Description:

	Class Size
	Determine the size or number of students in class

	Class Time
	Schedule of subject/module/class, when is the start and end

	Classroom Location
	The physical building location of each room, what floor, what building, and its distances.

	Room allocation
	One class at a time

	Room capacity
	The maximum level of accommodating a class in a room

	Room numbers
	The total number of rooms to use


A variable is something that can be change or put to another value. It may represents any characteristic as the name suggest “it varies” from one situation or problem to another example height, income temperature, person etc. and can differ  to a long range such as physical, social or demographic nature. Some variables are easy to define, some are vague or abstract and can also be understood as a related attributes. Attributes are the specific qualities or value that describes a variable. It is important to understand how the variables connected to define their data relationship accurately with no strict limit to how many variables needed in analysis [3]
Figure 2 Variables 
A variable lend themselves not only to discourse a number but object at any sort. Basically, the variable is best seen as an abstracting the rest of the sentence as predicate. It is invaluable as abstractive pronoun in places where generality and existence are not the point [4].
3. [bookmark: _Toc227749443]Proposed Solution
The solution was made given the variables and the main problem, decision made that the number of students or size of classes and the capacity of rooms, rooms or building location as well as unmonitored conflict of schedule was the issue upon analysing and deconstructing the problem. 
A practical solution for overall problem is to have a classroom allocation system that can monitor room allocation, class size and schedule.


The step by step solution was made through requirements analysis using IPO’s chart.
	Input
	Process
	Output

	Classroom capacity and location

Class information
(class size, subject, and time)
	1.Gather classroom data

2. Collect class data

3. Match class size with room capacity

4. Assign the correct rooms

5.Check out time tables conflict

6. Reassigning other available rooms if conflicts occur

7. Organize schedule for time management or optimise travel distance between classes

8. Generate the final Time table 
	-Clear and final classroom allocation












-Hassle-free schedule



-Settled time management



Figure 3 IPO’ Chart




3.1 [bookmark: _Toc227749444]Flowchart
Assuming the class have 3 lists, 3 rooms and two time slot, morning and afternoon. If first class assigned and no problem, then allocate and put in time table, where if not, find classroom equal to class size and allocate, if conflict of size between classroom and class size, consider the time slot. Assuming Class 1 (30 class) is the first to get the right classroom (assumes the Room1, largest room), allocate the time slot for morning, whereas if the Class 2 size is not equal to classroom which is available ( Room,2 and Room 3) is to allocate in the afternoon to Room 1, otherwise allocate in the morning if there is no problem. Assuming Class 3 is 15 student and no problem to either Room 2 or 3 and with the time slot will fix the conflict of schedule for each classes.
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Figure 4 Flowchart
3.2 [bookmark: _Toc227749445]Flowchart Explanation and Assumption
The system works through a proposed solution using flowchart by checking how many students are in each class and matching them with classrooms that have enough space to avoid overcrowding. It also checks which room is available and the room being used, if there are clashes between, it chooses another suitable room, assuming all rooms are available the whole day for booking/scheduling class. 
All possible solution checks to helps use room better, reduces schedule conflicts and make sure classes start on time and have enough time to travel each class and have enough time for breaks.

 Assumption: 
The said system assumes two option to avoid conflict in time, a) place classes in nearby rooms to save travel time for students and staff or b) the admin works out the time management to give the students and staff enough time for break and travel each class if the distance is the problem. Thus, the flowchart shows only the proposed solution for overcrowding and conflict scheduling because the problem with time and distance to travel are either solve by putting rooms on each subject by department/course nearby, or give additional break for travelling if rooms are far from each other. Assume that the allocated time slot in the morning is 8:00am-11:00am and afternoon is 13:00pm-16:00pm then if the distance is the problem between classroom, assumes morning slot will be 8:00am-11:00am and afternoon will 13:30pm-16:30pm, assuming all 3 classes have 2 subject in a day, and each class have morning and afternoon class.

	All possible solution checks to helps use room better, reduces schedule conflicts and make sure classes start on time and have enough time to travel each class and have enough time for breaks.







4. [bookmark: _Toc227749446]Reflection
Using Gibbs reflective Cycle developed by Graham Gibbs in 1988, a structured  framework, popular model of reflection , giving 6 stages designed to guide through the process of reflecting on experiences in systematic way, giving you realization of what did end and did not end well and allow you to learn from past experience [5].
6 Stages of Gibbs Reflective Cycle
1. Description: Scenarion-based problem, a collage facing an issues with overcrowding, underused classroom, clash of schedule and time wasted in travelling.
2. Feelings: the problem seemed complex because it has complex issues. However, breaking the problem into smaller problem makes it easy and putting it in flowchart to see the systematic flow made it easy. The MosCow really helped with prioritizing the requirements as well as giving assumptions is giving confidence to the said solution.
3. Evaluation: Decomposition helps a lot, foremost of all, in making a solution, the flowchart might not be enough but with the assumptions, can be justified. The MosCow technique might have been missing data but evaluating the problems and explaining the proposed solution, overall made the clearer assessment of the problem that led to the solution.
4. Analysis: Focusing on constraints regarding the capacity and availability, it ensures the most critical and priority issues is solved, moving to the second factor like travel time, which is also solved and justified, given the assumption that the admin will give more time or allocate the building/rooms nearby each other with the same department/course for easy travel or will give additional time for travelling.
5. Conclusion: Overall, the solution is effective for the problem, while it may have some small data to consider and added, the critical issues has been tackle and ensure that it is effective and fair. There will be always a room for improvement.
6. Action Plan:   -I may need to include real time challenges.
-probably need to calculate the distance if the assumption to solve the problem is to give additional time in travelling between classes.
-ensure that the flow of system is clear and all the constraints are solved.


4.1 [bookmark: _Toc227749447]Abstract thinking 
The complexity of a problem was reduced and simplify by focusing and breaking down the big problem by cutting into a smaller problem, pointing the key factors in our scenario: class size, capacity and conflict of timetable.
4.2 [bookmark: _Toc227749448][image: ]Sub-dividing
Concept map showing the division of problem:
Figure 5 Concept map


4.3 [bookmark: _Toc227749449]Justification of solution 
The proposed system is justified because it addresses the main issue, overcrowding, unused classroom and timetable clashes. Matching the size of class to classroom capacity, checking its availability and giving option of time slot, the system ensures that the solution is efficient and fair. The second factor is also solve assuming the admin will provide enough time to travel by either putting the classroom near each other by department/course or give additional time before starting the class to have enough time for travel.




4.4 [bookmark: _Toc227749450]Limitation
In a proposed solution, it might have a missing data to make up the best solution, but certainly the critical issues are prioritised. 
Other limitations lies on real cases and scenarios like sudden time changes like considering a holiday and move a class day to different date or time.
Needs to consider also for each classes, if they need additional requirements like consider special equipment for example for arts students, or music etc. not only if capacity is enough

5. [bookmark: _Toc227749451]Conclusion
The propose solution regarding these key points was solved using computational Thinking. Using decomposition in the problem, the main problem breakdowns to sub-problem, the issues regarding overcrowding, underused and conflict allocation. Using Pattern Recognition, issue repetition such as schedule clashes and room overused or underused are identified. Abstraction, big problem which is complicated to resolve where broken and narrowed down by focusing and pointing small problem and solve it. Algorithm design: The step by step process was designed in algorithmic way to get the solution in effective way. Using flowchart and MosCow Requirement Analysis, the flow and priority will be solve as well as the small problem that is contributing to the main problem.
In conclusion, the proposed classroom allocation provides a well-structured solution for the timetable problem. Prioritizing tackling the constraints like classroom capacity and availability, class size and lists and schedule conflicts, using flowchart and MosCow, the system provide allocation more effectively. Therefore directly address the issues of overcrowding and underutilization and a well-structured Classroom Allocation Management.
The problem with time travel and distance is solved assuming the management will give additional time for travel time or make the classroom near within the same department/course.
The solution then justified as it reduces wasted time and improves punctuality, allocation is clear and class is with the right classroom.
However, there are always limitations even with a well-structured method, and there is always room for improvement.
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