
	


1. Problem Deconstruction
The scenario considered in this assignment concerns computing students who struggle to organise group-project meetings. Because lecture timetables, part-time work shifts and personal commitments rarely align, groups often cannot find a shared meeting time, resulting in late starts, missed weekly milestones and an uneven distribution of work among team members.
Breaking a real-world situation into smaller, well-defined components before attempting to design a solution is a foundational computational-thinking skill. Wing describes this as decomposition: using abstraction and decomposition when attacking a large, complex task makes the task tractable by separating concerns [1]. Applying decomposition to the scenario separates it into four linked sub-problems. First is a data problem: how each member's availability, including lectures, labs, employment and personal commitments, is captured and represented in a consistent format. Second is a matching problem: how a time slot is identified that satisfies every member's constraints at once. Third is a timing problem: how the identified slot is verified to fall early enough in the week that any actions agreed at the meeting can still be completed before the submission deadline. Fourth is a fairness problem: how the outcome of each meeting is translated into an even distribution of tasks so that no single member is repeatedly overloaded.
Several variables recur across these sub-problems and must be represented explicitly in any solution. These are summarised in Table 1.
	Variable
	Description

	Member availability windows
	Weekly set of free/busy time intervals submitted by each member

	Class timetable slots
	Fixed lecture/lab hours; automatically excluded from the free-time search

	Part-time work shifts
	Recurring work hours; also excluded before slots are matched

	Personal commitments
	Semi-flexible obligations reported by the member

	Weekly deadline
	Date/time the group's deliverable is due

	Meeting duration
	Minimum length of time required for a valid session

	Preference weighting
	Optional per-member ranking of preferred days/times, used to order candidate slots

	Group quorum
	Minimum number of members required for a session to count as a meeting


Table 1. Key variables identified during problem decomposition.
These variables and constraints map naturally onto a constraint-satisfaction problem, in which each group member is treated as a variable whose domain is their set of free time slots, and the requirement that the whole group meet is a constraint requiring a non-empty intersection of those domains before the deadline [3], [4]. Framing the scenario this way clarifies why it is genuinely difficult rather than merely inconvenient: as group size grows and individual free time shrinks because of part-time employment, the probability that a non-empty intersection exists falls sharply. This matches evidence from research into student group work, where scheduling conflicts and coordination difficulties are consistently reported as recurrent and disruptive challenges rather than isolated incidents [5].
Once the variables and the underlying matching problem were understood, a separate question had to be answered: given limited development time for building the scheduling application itself, which of the many possible features were actually worth implementing? This is a project-scoping decision rather than part of the program's runtime logic, and it was addressed using the MoSCoW technique. MoSCoW is a widely used requirements-prioritisation technique, originating within the Dynamic Systems Development Method, that sorts candidate features into Must have, Should have, Could have and Won't have categories so that the developer (and any stakeholders) reach a shared understanding of what is essential versus what is a bonus [2]. It was used here purely at the planning stage, to decide what gets built into the application, and its categories do not appear anywhere in the program's own logic; the flowchart in Section 2 shows only the finished behaviour that resulted from these decisions. Table 2 sets out the resulting feature list.
	Priority
	Application feature

	Must have (built into the first version)
	· Weekly capture of each member's timetable, work shifts and availability. 
· Automatic exclusion of time slots that clash with a fixed commitment. 
· Computation of the common free-time intersection ahead of the weekly deadline. 
· Confirmation and notification once a valid slot is selected.

	Should have (built if development time allows)
	· Ranking of multiple candidate slots by preference score and deadline proximity, rather than accepting the first workable slot. 
· Automatic calendar reminders once a meeting is confirmed.

	Could have (added later if time allows)
	· Member-entered day/time preference weighting to fine-tune ranking. 
· An asynchronous fallback check-in when no common slot can be found. 
· Integration with external calendar tools.

	Won't have (excluded from this version)
	· Resolving interpersonal conflict within the group, automatically renegotiating deadlines with tutors, and guaranteeing attendance once a slot has been confirmed.


Table 2. Application features prioritised with the MoSCoW technique.
The Must have row defines the minimum viable application: without timetable capture, hard-clash exclusion, intersection matching and confirmation, the program could not solve the core problem at all, so these features were built first. The Should have row adds refinements that make the tool noticeably more useful, ranking and reminders, and were included because they fit comfortably within the available development time. The Could have row lists enhancements that are valuable but not essential, and were only to be added once the Must and Should items were complete and working. The Won't have row records scope that was deliberately left out of this version so that effort was not spent on features unlikely to be reachable, such as mediating group conflict, which sits outside what a scheduling tool can reasonably do.

2. Proposed Solution and Explanation
The proposed solution is a lightweight, repeatable scheduling procedure, implemented as the core logic of a small scheduling application that a student group could run through a shared spreadsheet, a messaging-bot poll or a dedicated tool. Figure 1 sets out this logic as a flowchart. It represents only the steps the finished program actually performs each week; the MoSCoW prioritisation in Section 1 was a separate, earlier planning decision about which features were worth coding at all, and its Must/Should/Could/Won't labels are not part of the algorithm itself, so they do not appear anywhere in the diagram. The explanation that follows tracks the flowchart's structure from input to output, noting in places which prioritisation tier (Table 2) each behaviour corresponds to.
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Figure 1. Logical flowchart of the proposed group-meeting scheduling process.
2.1 Input and consolidation
The process begins each week with an input step in which every member submits their current availability, expressed as free and busy intervals, alongside their class timetable and part-time work shifts. This single intake point avoids members negotiating informally and losing track of who has, and has not, responded. The consolidation step that follows merges these individual submissions into one shared dataset, giving the group a single source of truth rather than several private calendars that no one has compared. Both steps are Must-have features (Table 2): the program cannot do anything useful without this data.
2.2 Excluding fixed commitments
Before any matching is attempted, the program removes every time slot that clashes with a fixed commitment, whether a timetabled class, a part-time work shift, or a time a member has explicitly marked as unavailable. This is a straightforward filtering operation, not a prioritisation exercise: a clash simply removes an hour from consideration. Doing this filtering before searching for a common slot is an application of abstraction in the computational-thinking sense: irrelevant detail, such as why a particular hour is unavailable, is hidden once that hour has been excluded, so the matching step that follows only needs to reason about a simplified set of free and busy intervals rather than the full complexity of each member's life [1]. This exclusion step is a Must-have feature.
2.3 Matching, relaxation and ranking
With fixed clashes removed, the process computes the intersection of the remaining free slots across all members ahead of the weekly deadline. This is the constraint-satisfaction core of the solution: a solution exists only if at least one time interval lies within every member's free set simultaneously [4]. The first decision point in the flowchart asks whether such a common slot was found. If none exists, the process does not fail outright; instead it relaxes the lowest-priority preferences first, or, if a slot still cannot be found, proposes a smaller sub-group meeting or an asynchronous written check-in as a fallback. This relaxation strategy reflects established approaches to over-constrained scheduling problems, in which constraints are given different levels of importance and the least important ones are relaxed first when no solution satisfies every constraint simultaneously [4]. After relaxation, the process loops back to recompute the intersection rather than assuming the first relaxation attempt will succeed, so the group is not left with contradictory or forgotten adjustments; this fallback behaviour corresponds to the Could-have row of Table 2 and was only added once the core matching logic was working.
Once at least one common slot exists, the process ranks the candidate slots by two factors: each member's stated preference score and how close the slot falls to the weekly deadline, favouring earlier slots so that any follow-up work has time to be completed. This ranking behaviour is the Should-have feature from Table 2; a minimal version of the program could instead accept the first common slot found, but ranking produces noticeably better outcomes for a modest amount of extra logic. The second decision point checks whether the top-ranked slot actually falls before the deadline. This check exists because a slot can satisfy every member's calendar and still be scheduled too late in the week to be useful; without this explicit check, the earlier steps could return a mathematically valid but practically useless answer. If the check fails, the process does not restart from the beginning; it simply selects the next-ranked candidate, keeping the loop short and avoiding wasted recomputation.
2.4 Confirmation, meeting and feedback loop
Once a suitable slot passes both checks, the process moves to output: a calendar invitation and reminder are sent to all members, and to the module tutor if the group's working arrangements require this. The group then holds the meeting before the deadline, during which tasks are assigned or reviewed, next steps are agreed, and minutes are recorded so that decisions are not lost between sessions. A third decision point asks whether the resulting workload is evenly assigned and the project remains on track. This step exists because finding a meeting time solves only the scheduling half of the original problem; the assignment brief also asks for a reduction in uneven workloads, which depends on what happens during the meeting rather than on the scheduling logic alone. If the workload check fails, the group is prompted to rebalance tasks before the next session rather than carrying an imbalance forward silently. If it passes, the outcome and each member's updated availability are logged, and the following week's meeting is scheduled automatically, closing the loop and allowing the whole procedure to repeat [3].
Two assumptions underpin this design. The first is that members provide honest and reasonably prompt availability updates each week; the process has no mechanism to force compliance, only to prompt for it. The second is that a shared tool, even a simple spreadsheet, is an acceptable overhead for the group; for very small or highly informal groups a quick poll message might achieve a similar result without formal tooling. These assumptions are addressed further in the reflection below.
3. Reflection and Justification
The dominant technique used in this assignment was computational thinking, specifically the combination of decomposition and abstraction that Wing identifies as central to tackling a large, complex task [1]. Decomposition made the problem manageable by splitting it into data, matching, timing and fairness sub-problems that could be addressed largely independently, while abstraction allowed the matching logic to treat every kind of constraint, whether a lecture, a shift or a personal commitment, as a generic busy interval once it had been classified. This meant the flowchart did not need a special case for every possible source of unavailability, which keeps the design generic enough to apply to any group of a similar size, not only the specific scenario described in the brief.
The MoSCoW technique was used specifically as a project-scoping tool for deciding what to build into the application within limited development time, rather than as part of the program's own logic. It is a well-established technique in requirements engineering, normally used to give stakeholders a shared and easily understood vocabulary for prioritising features [2], [6], and it was judged appropriate here for the same reason a small development team would use it: with only a fixed amount of time available, it is more useful to know which features are essential (Must have), which are worth adding if time allows (Should/Could have), and which are deliberately out of scope (Won't have), than to attempt every possible feature at once and risk finishing none of them properly. Keeping this prioritisation separate from the flowchart in Section 2 was a deliberate design choice: the flowchart documents what the finished program does, while Table 2 documents the reasoning behind which parts of that program were worth building in the first place. Conflating the two would have made the algorithm harder to follow and would have misrepresented MoSCoW's purpose, since it is a planning technique for people, not a data structure a running program consults.
Framing the matching step as a constraint-satisfaction problem was appropriate because scheduling and timetabling problems are widely modelled this way in operational research and artificial intelligence, and because the relaxation strategy used when no common slot exists draws directly on established techniques for handling over-constrained scheduling problems, rather than being invented from first principles [4]. This gives the design a stronger evidential basis than an ad hoc rule such as simply picking whichever time the loudest group member proposes.
The design also has clear limitations. It is fundamentally a technical solution to what the literature on student group work shows is a partly social problem: scheduling conflicts are only one of many recurrent challenges reported by students, alongside communication breakdowns, unclear roles and uneven contribution, and a scheduling tool cannot by itself fix a group that does not trust or communicate with one another [5]. Soft systems thinking is relevant here: a human activity system such as a student project group involves differing perspectives and cannot be treated purely as an engineering problem with one fixed correct answer, so the flowchart is best understood as a supporting routine that must sit alongside, not replace, good communication practice within the group [3]. A further limitation is that the design assumes weekly, rather than continuous, availability updates, so it would not gracefully handle a same-day emergency; this was a deliberate Won't have decision to keep the first version of the solution manageable, but it would be a reasonable extension for future work. Overall, decomposition, abstraction, MoSCoW and constraint-satisfaction framing were each chosen because the scenario suited them, and combining them produced a solution that is logically justified while remaining honest about what it does not attempt to solve.
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