

[image: Discover University of Wales Trinity Saint David]
APPENDIX GA36a
	LEVEL 4 ASSESSMENT SPECIFICATION



	Student name:
	Assadullah Gulamhussein
	Student ID number:
	2509693

	Programme:
	Applied Computing (Foundation)

	Module:
	Analysing & Solving Problems

	Module code:
	ACCA4019
	Contribution to Overall Module Assessment (%):
	50%

	Lecturer:
	Dr Abida Perveen 
	Internal Verifier:
	Sadhana Jha

	Assignment Title:
	Component 2: Written assessment: Problem Analysis and Solution Development
	Word count (or equivalent):
	2000 Words





Table of Contents
1.	Introduction	2
2.	Problem Deconstruction	2
2.1. MoSCoW Analysis	4
2.2. IPO Model	4
2.3. Variables Identification	5
3.	Proposed Solution and Explanation	5
3.1. Overview of the Solution	5
3.2. Detailed Pseudocode	6
3.3. Flowchart Explanation	7
3.4. Justification of the Solution:	9
Efficient Room Allocation:	9
Reduction in Movement Time:	9
Eradication of Conflicts in the Scheduling:	9
Ease and Usability:	9
3.5. Limitations of the Solution	9
4.	Reflection and Justification	9
5.	Conclusion	10
6.	References	11


ACCA4019 Problem Analysis and Solution Development
[bookmark: _Toc224866056]Introduction 
The efficient distribution of the classrooms is one of the major operation demands in the educational organizations because it directly influences the teaching efficacy, student satisfaction, and overall use of resources. The situation exposes a few of the problems experienced in a local college such as very large classes, inappropriate use of space, conflicting schedules and movement between classes. These issues demonstrate that planning is ineffective, and resources are not allocated in an organized way [1].
This report will set out to examine the problem and come up with a solution, based on a logical thought process, using systematic problem solving strategies that were presented during lectures. Decomposition, MoSCoW prioritisation, the InputProcessOutput (IPO) model, identification of variables, pseudocode, and flowchart design are all applied in the report. These methods offer a methodology that allows complex issues to be resolved. The suggested solution is aimed at the efficiency of classroom allocation, minimizing the redundant movement, and eradicating the time incongruities [2]. A reflection about the ways and justification of overall approach is given at the end of the report.
[bookmark: _Toc224866057]Problem Deconstruction
This section entails breaking down the problem into smaller, accessible parts to enhance a more specific approach to addressing the problem.
The problem of the classroom allocation is complicated in the sense that it encompasses various factors which interact to determine the problem; these factors include class sizes, room capacities, schedules, and availability. In order to solve such a complex, decomposition is applied to subdivide the problem into smaller and manageable parts. The method of analysis here enables the parts to be examined separately and it is easier to comprehend and solve the entire problem.
The former sub-problem is to match the room capacity and the class sizes. When this is not done properly, it may result in overcrowding of the classrooms or wastage of space. 
The second sub-problem is availability of rooms which means that rooms should be available at the time slots needed. 
The third problem is the scheduling of the timetable, and it should be such that two classes will not be allocated to the same room simultaneously. 
The other relevant factor is that the movement time should be minimised since the movement within and between rooms that are far apart can lower the level of efficiency among the students and the staff. 
Last but not least, the utilisation of resources should be optimised to see that the available rooms are effectively used.
[bookmark: _Toc224866058]Breaking down the problem into these parts enables the systematic approach towards the issues through a systematic manner. This makes the solution to be effective as well as comprehensive.
2.1. MoSCoW Analysis
MoSCoW technique is employed to rank the system requirements depending on their importance such that the most important features are done first [3]. In this case, it assists in making sure the system in the classroom allocation is centered on the basic needs of operations and enriches it afterwards.
Must Have
· The system should distribute the classrooms in accordance to the class size and the room capacity to prevent congesting and underutilisation.
· The system should make sure that there are no schedule conflicts that is, there should not be a class that is allocated to more than one room.
· Each classes should have a classroom so that teaching activities are continued.
· The system should be able to store proper scheduling information such as time slot and room bookings.
These specifications are required to enable the system to run well and fulfil the core issues of the college.
Should have
· The system must reduce the travel distance between classes among the students and staff.
· The system must create a balance in the usage of all the classrooms and not over utilization of some rooms.
· In case of minor conflicts, basic rescheduling should be permitted by the system.
These are features that enhance the efficiency of the system and they are not obligatory basic features.
Could Have 
· Department based room preferences were possible via the system.
· The system might have automated timetable changes notifications.
· The system would be in a position to create usage reports on classroom efficiency.
These details increase the usability, but they are not required to address the primary issue.
Would Not Have 
· Predictive scheduling will not be on AI-based.
· Complex optimisation algorithms will not be incorporated in the system.
This is to make the system uncomplicated and in line with the prevailing requirements.
	Must Have
	Should Have
	Could Have
	Would Not Have

	Proper classroom placement on capacity.
	Less time spent in transition between classes.
	Preference in room assignments to individual courses or departments.
	High predictive or AI based optimisation because of simplicity of the system.

	Timetable schedualing
	Even distribution of use of all classrooms.
	Auto warnings about changes in schedules.
	Complex optimisation algorithms

	Each class gets its own room.
	Basic rescheduling
	Usage reports on classroom efficiency
	

	Teaching Activity
	
	
	



Such prioritisation makes sure that important features are covered first, and it is possible to add new features provided there are resources available. It also helps to avoid unwarranted complexity of the system design.
[bookmark: _Toc224866059]2.2. IPO Model 
Input-Process-Output model gives a conceptualized outline of the system functionality [1]. The IPO model can be useful in the classroom allocation system to get a clear definition of the way the inputs are processed to produce a conflict-free and efficient schedule.
Input
The system needs various inputs of data
· Description of classes (class ID, class size, subject)
· Room (room ID, room capacity, room location)
· Time schedule information (timeline, lesson time)
· Room availability status.
These inputs avail the required data in making allocation decisions.
Process
The system follows a number of logical procedures:
· Read and save data on classes and rooms.
· Compare room capacity and class size.
· Scheduling of check rooms to the desired time frame.
· Allot the appropriate room to the class.
· Make room unavailable after assigned.
· Do the same with every class.
· Identify conflicts in case there is no appropriate room.
This process is done in steps to allow every constraint to be put into consideration when allocating.
Output
The system produces
· The comprehensive classroom assignment schedule.
· A conflict-free schedule
· Effective use of accessible classrooms.
This output will make sure that the issue of overcrowding and scheduling is solved successfully.
[bookmark: _Toc224866060][bookmark: _GoBack]2.3. Variables Identification 
	Variable
	Description

	classSize
	Number of students in a class.

	roomCapacity
	Maximum capacity of a room.

	roomID
	Unique identifier of each classroom.

	timeSlot
	Tentative time of a course.

	isAvailable
	This is used to show whether a room is free.


	allocationStatus
	The value shows whether a class is assigned.



These variables are what are necessary to have information stored and processed. They help the system to make rational choices and guarantee proper distribution of classes. Variables should be identified properly because it directly influences the effectiveness and quality of the solution
[bookmark: _Toc224866061]Proposed Solution and Explanation
[bookmark: _Toc224866062]3.1. Overview of the Solution
The suggested solution is the rule-based allocation system which allocates the classrooms orderly in the criteria of class size, room size and availability. One system works with class by class and picks the best room that meets the required conditions.
The method will guarantee an efficient distribution of the classrooms by preventing congestions and underutilisation. It also minimizes conflicts within the schedule, as availability of rooms is checked prior to assignment.


[bookmark: _Toc224866063]3.2. Detailed Pseudocode 
START

CALL InputClassSize&RoomData()

WHILE roomCapacityOk? = TRUE DO
       CALL RoomAvailability()
       CALL AssignRoomToClass()
       CALL UpdateRoomStatus()
       CALL MoveToNextClass()
END WHILE

CALL OutputTimetable()

END
This pseudocode gives a clear step by step illustration of the logic applied in the system. It makes sure that every class has an appropriate room assigned to it avoiding any conflicts and inefficiencies.
[bookmark: _Toc224866064]3.3. Flowchart Explanation 
The flowchart is a visual representation of the logic of the allocation system by standard symbols, namely, ovals (start/end), rectangles (process), diamonds (decision), and parallelograms (input/output) [4].
The process starts with the start symbol and then with input operations in which the class and room data is inputted. The system then checks on whether the room size is adequate to hold the size of the class through a decision symbol. In case of failure of the condition, the system checks a different room.
The system verifies the availability in case the room capacity is adequate. In case the room is free, then it is allocated to the class. Otherwise, the system will keep searching another appropriate room. In the event that a proper space is not located, a clash in the schedule will be created.


Flowchart 

[image: ]
Figure 1: Flow Chart


[bookmark: _Toc224866065]3.4. Justification of the Solution: 
The solution was justified due to the necessity to develop the existing practice of reporting financial and nonfinancial information to shareholders more effectively.
[bookmark: _Toc224866066]Efficient Room Allocation:
The system will also make sure that classrooms are allocated on a basis of capacity to allow it to carry out overcrowding and under informed usage. This increases the efficiency of resources and also improves the learning environment.
[bookmark: _Toc224866067]Reduction in Movement Time:
This system is not optimised yet but can be expanded to provide adjacent rooms during successive classes and ensure that they do not move unnecessarily. This helps in improved time management among the students and staff.
[bookmark: _Toc224866068]Eradication of Conflicts in the Scheduling:
The system can be used to check the availability of rooms before they are assigned to the students so that two or more classes do not take place in the same room at the same time. This enhances the accuracy and reliability of timetable.
[bookmark: _Toc224866069]Ease and Usability:
The deterministic method is easy to execute and comprehend. It corresponds to the real life systems, where it is necessary to have clarity and reliability.
[bookmark: _Toc224866070]3.5. Limitations of the Solution
The solution though effective has its limitations. It presupposes that the input information should be correct and does not take into account unforeseen events like cancellations at the last moment. It is also not optimised using complicated methods that might enhance efficiency further.
Nonetheless, the restrictions are acceptable on this level, as it is about the application of the basic problem-solving methods instead of the sophisticated ones.
[bookmark: _Toc224866071]Reflection and Justification 
Problem-solving process that was employed in this report shows the use of organized methods acquired during lectures. Decomposition has been especially helpful in the process of breaking down the large problem into smaller parts and revealing each part to an extensive analysis [5]. This understanding was enhanced and made sure that no valuable factor was excluded.
The MoSCoW technique was used to prioritise the requirements. The system design was also focused and not overly complex because of the identification of key features. This will be relevant in practical situations where time and resources are minimal.
The IPO model was a clear structure through which the inputs are converted into outputs. This enhanced logical organization of solution and that everything was well defined. Likewise, the identification of variables was useful in the system with regard to the organisation of data and aiding in decision making.
The representation of the solution was useful with the help of pseudocode and flowchart design. They allowed the logic to be visualized and tested before they implemented it, greatly reducing the possibility of creating an error. Communication is also enhanced by these techniques since the system becomes easier to comprehend by other people.
Nevertheless, it can be enhanced with the help of optimisation algorithms and real-time updates of the data. In spite of this, the selected solution is suitable since it offers a clear, structured and rational solution. It shows how to successfully apply the basic problem-solving skills and is a true-to-life representation of system design.
[bookmark: _Toc224866072]Conclusion 
To sum up, the classroom allocation issue has been successfully discussed and solved with the help of the organized problem-solving methods. The use of decomposition, MoSCoW prioritisation, IPO modelling, variable identification, pseudocode and flowchart design allowed to come up with a logical and efficient solution.
The proposed system will guarantee the optimal utilization of classroom space, less vacuity, and the absence of scheduling issues. Although there are certain limitations, the solution is a good basis to enhance classroom management systems.
All in all, what the report shows is a methodical way of approaching the problem and the significance of systematic ways of coming up with viable solutions to the real world problems.
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