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1. [bookmark: _Toc224044962]Introduction
Group project management in a computing class requires students to be able to meet at frequent intervals, but this becomes problematic because of their part-time jobs, clashing schedules, and other engagements. In this report, the above-mentioned practical problem is considered and a generic solution has been arrived at through the use of abstract problem solving strategies. The analysis of the problem begins with the use of MoSCoW analysis technique, which breaks down the problem statement into its requirements and variables. Then a solution is developed in the form of a flowchart, which helps find a suitable time for the meetings, avoids clash with other schedules, and ensures that meetings occur prior to the weekly deadlines for the project.
2. [bookmark: _Toc224044963]Deconstruct the Problem
[bookmark: _Toc224044964]Before a practical solution could be developed, the complex scenario had to be divided into manageable components, i.e., something that could be solved by a human or a simple algorithm. In order to achieve this, two abstract problem-solving techniques were employed – subdividing, which involves breaking up a larger problem into several smaller, independent problems, and abstraction, which involves removing information specific to the scenario to reveal its core structure. This allowed for re-framing the scenario as four separate bounded problems – gathering the availability of each of the members, comparing that availability with everyone else's, coordinating the availability time frames with the weekly deadline, and finally selecting and announcing the chosen timeslot.
It is also helpful to outline the scope of the problem and the participants before writing out the requirements. In this case, the stakeholders of the scenario include the individual group members with their personal timetables; the group as a whole which requires an agreed-upon outcome; and implicitly, the module tutor who establishes the weekly deadline. The scope of the proposed solution is very narrow – while it will solve the issue of scheduling the group meetings, it does not include solving any issues regarding tasks assignment during the meetings. Additionally, it assumes that the group is aware of its members and of the deadlines in the project. Such a limited scope is a conscious choice because a more expansive one, for example, one including resolving the task allocation, will make the problem more difficult to model, and the focus of the report narrower.
2.1 MoSCoW Technique Requirement
· In the first place, MoSCoW technique was used by Clegg and Barker for prioritisation of requirements as Must, Should, Could and Won’t [1] in order to ensure that the design stays concentrated on the most necessary things, while pointing out improvements which are helpful, but non-essential:

· Must — find a time slot in which all necessary (Must-attend) participants will be available and the slot should appear before the weekly project deadline
· Should — reduce timetable clashing by sorting out possible time slots and avoiding the ones that collide with lectures or any other fixed engagements.
· Could — offer additional slots or some kind of async discussion in case the best time slot couldn’t be found for all participants.
· Won’t — automatically reschedule participants' part-time jobs or other personal engagements.
2.2 [bookmark: _Toc224044965]Variables Identification 
A generic way of explaining the problem means that one must recognize the factors that cause the problem. These factors are what makes the solution applicable in all cases: it does not matter which group you are considering, what week it is, how many students there are, since the solution relies on the factors listed below.
	Variables:
	Description:

	Members (M)
	The set of students in the group, each tagged as a Must-have or Should/Could-have attendee for a given meeting.

	Availability slots (A)
	Discrete time blocks (e.g. hourly) across the week during which each member is free or unavailable.

	Constraints (C)
	Fixed commitments such as lectures, part-time work shifts and prior appointments that block specific slots.

	Deadline (D)
	The weekly project submission time, which acts as an upper bound on usable meeting slots.

	Candidate slot set (S)
	The intersection of all members' free slots, before and after deadline filtering.



3. [bookmark: _Toc224044966]Proposed Solution
The suggested solution to the problem is an algorithm represented through a flowchart and which can be used by any group or an easy scheduling application designed for the group in order to turn the variables listed above into the verified meeting time slot. Below is the flowchart and its explanation.
3.1 [bookmark: _Toc224044967]Flowchart
[image: ]
3.2 [bookmark: _Toc224044968]Flowchart Explanation 
The process begins by gathering each member's weekly availability for every time slot, taking into account lectures, work shifts, and other commitments. This information is put into a shared availability matrix, which is a grid that matches members to time slots. The matrix acts as a single, consistent reference for all later steps and removes the need to compare individual calendars by hand.

The first step is to see if there is a time slot when all Must-have members are free, using a set-intersection. A slot only counts if every Must-have member is available. If no such slot is found, the process uses MoSCoW-based relaxation by temporarily leaving out Should- and Could-have attendees or letting them join asynchronously. This method follows standard practices for over-constrained scheduling, where less important constraints are relaxed first to keep the most important ones [4].

Next, possible meeting times are checked against the weekly project deadline, and any slots after the submission time are removed. If no suitable slot is left, the group either asks for an extension or holds a short asynchronous check-in instead of a live meeting. This way, the deadline is still met even if a live meeting is not possible.

If more than one slot is left, they are ranked by practical factors: how many conflicts are avoided, how early the slot is in the week, and how well the slot's length matches the meeting's expected duration. This is similar to how automated scheduling tools work, ranking options by overall usefulness before picking one [5]. The top-ranked slot is chosen, everyone is notified, and the slot is added to the shared calendar to keep communication clear. The main goals are met by different steps in the flowchart. The availability matrix and Must-have intersection help find suitable times for everyone. The ranking step reduces timetable conflicts by choosing slots with the fewest clashes, not just the first available one. Meetings are kept before the weekly deadline by the deadline filter and the escalation step, which ensures the group still has a plan even if no live meeting is possible. However, this method may not handle last-minute changes or unexpected conflicts well, since it uses availability data collected ahead of time instead of real-time updates. As a result, sudden absences or urgent changes might mean meetings happen without all key members or require frequent rescheduling outside the original plan. Also, the process always puts Must-have members first, which can make it harder to include Should- or Could-have attendees and may limit diverse input or wider participation, especially for those who are often deprioritized.

A brief example shows how the process works. Imagine a group of four: A and B are Must-have members, while C and D are Should-have for this meeting. The weekly deadline is Friday at 17:00, and availability is tracked in one-hour slots from Monday to Friday. After collecting everyone's data, the shared matrix shows: A is free Tuesday 10:00-12:00 and Thursday 14:00-16:00; B is free Tuesday 11:00-13:00 and Friday 09:00-11:00; C is busy all Tuesday because of work but free Thursday 14:00-17:00; D is free Tuesday 10:00-13:00 and Thursday 15:00-16:00. At the first decision point, only A and B's availability is intersected, resulting in Tuesday 11:00-12:00 as a common free slot. The flowchart proceeds without invoking the MoSCoW relaxation. If A and B had no shared free hour, the relaxation step would seek a slot where at least one Must-have member is free, treating the meeting as partially attended and using C and D's Thursday 14:00-16:00 overlap as an asynchronous fallback. Tuesday 11:00-12:00 also falls comfortably before the Friday 17:00 deadline, so it passes the deadline filter; had the only common slot fallen on Friday evening or over the weekend, it would have been discarded and the escalation path triggered instead. Because only one Must-have slot survives in this example, the ranking step has little to differentiate, but the procedure still checks it against C and D's availability as a secondary, Should-have consideration: Tuesday 11:00-12:00 conflicts with C's work shift, so C would be marked as unable to attend live and offered the asynchronous option described in section 2.1, while D is free at that time and would attend normally. This shows how the same flowchart handles a case where the ideal outcome, a slot that suits every member, is not available, without the whole process failing: it degrades gracefully to a slightly smaller live meeting plus an asynchronous update, rather than no meeting at all.

This example also shows why ranking criteria matter in more complicated cases. If both Tuesday 11:00-12:00 and Thursday 14:00-15:00 worked for the Must-have members, Thursday would be chosen because it also fits both Should-have members, so there are no conflicts. If two slots have the same number of conflicts, the earlier one is picked to give more time before the Friday deadline. By putting fewest conflicts first, then earliest time, then best duration fit, the ranking process stays simple and works well for small groups.

4. [bookmark: _Toc224044969]Reflection and Justification
4.1 [bookmark: _Toc224044970]Abstract thinking 
Because of abstraction, the solution could be generalised in terms of members, slots, constraints, and a deadline, rather than having to relate it to a single group's particular schedule. This is what makes the flowchart generalizable: regardless of the number of members in the group or the particular day the deadline lands on, the flowchart applies equally well because the basic parameters stay the same, even if their values vary. According to Wing, this is the approach known as formulation of a problem to create a representation of its solution in a clear-cut computational sequence [3]. This is precisely how each of the decision points in the flowchart is stated: the slot meets the Must-have intersection requirement or not; the slot appears before the deadline or not.
4.2 [bookmark: _Toc224044971]Sub-dividing
Subdivision changed an overwhelming, open ended problem, students unable to find a meeting time that suited them all, into four smaller problems: data gathering, constraints matching, deadlines matching, and choosing/communication. This allowed each problem to be small enough for designing and testing separately, which meant that flow chart was to be developed in the form of several separate decisions.
4.3 [bookmark: _Toc224044972]Justification of solution 
This choice of techniques is justified since the nature of the problem itself lies in a constrained matching problem which is an extensively studied problem in artificial intelligence and operations research, where a practical solution need not satisfy all the constraints imposed and negotiation or relaxation is a common practice [4],[5]. The treatment of the group as an interacting sub-systems of systems, where the schedules of the individuals rather than looking for a correct time table that should be followed by everyone is in line with the approach suggested by Checkland to solve a difficult ill-structured problem [2]. Since the solution was built on the basis of MoSCoW prioritization, the solution itself determined which of the requirements could relax and which couldn’t.
4.4 [bookmark: _Toc224044973]Limitation
This solution does come with some drawbacks. The first is that it assumes people will be providing truthful and reasonably consistent information about their availability, and that there are no meetings that absolutely need everyone to be there, regardless of the prioritization tags. Also, this method does not take into consideration any changes that might happen last minute during the day of the meeting. Another drawback is that it does not consider the possibility of meetings being flexible in terms of how long they last, other than by matching the exact length of time. This solution requires a person or tool to update the availability matrix regularly, which is a small amount of coordination work.
4.5 [bookmark: _Toc224044974]Assumption
The design rests on a small number of explicit assumptions:
· Every member can report their availability in advance, in a common format, even if it changes from week to week.
· Time is divided into discrete slots (e.g. one-hour blocks) rather than treated continuously, keeping the intersection and ranking steps simple to compute or perform manually.
· The weekly project deadline is fixed and known in advance, so it can be used as a hard filter rather than something the procedure has to predict.
· Must-have attendance is meaningful for a given meeting; not every meeting requires every member, and the group has agreed in advance who is essential for which sessions.
5. [bookmark: _Toc224044975]Conclusion
In this report, an often encountered and disturbing issue in working on group projects, i.e., students not being able to come to an agreement on a suitable time for their meetings, was decomposed into concrete requirements and variables through the MoSCoW method and a generic procedure for solving the problem through a flowchart is provided. The solution provides suitable meeting times, reduces timetable clashes and ensures meetings taking place before weekly deadlines through a combination of a simple availability table with relaxation and escalation processes when a good fit is not possible. Reflecting on the techniques employed, namely abstraction, sub-dividing, systems thinking and algorithmic thinking, it became clear that they are well suited to a problem which is essentially a matching problem under certain constraints and few assumptions and limitations ensure realism of the solution without jeopardising its basic principle.
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