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[bookmark: _Toc1][bookmark: _Toc1663142491]Problem Scenario
Students in a college computing course are facing difficulties in organising group project meetings. Many students have part-time jobs, different timetables, and personal commitments, making it hard for all group members to meet regularly.
 As a result, some groups struggle to complete their tasks on time, leading to delays in project submissions and uneven workloads among members.
[bookmark: _Toc2][bookmark: _Toc406823430]Introduction
Ask most computing students what the hardest part of a group project actually was, and it's rarely the code itself. It's finding a time when everyone can meet. Part time jobs, clashing lectures and other commitments all compete for the same few free hours in the week, and when a group can't agree on a slot, meetings get skipped. Once that starts happening, task coordination breaks down, work ends up split unevenly, and the group is scrambling by the time the deadline arrives. This report takes that problem apart properly rather than treating it as a vague complaint, using decomposition, abstraction, MoSCoW prioritisation and a systems-thinking lens to work out what's actually going on. The result is a flowchart-based process, one any group could follow week to week, built specifically to find times that work for everyone, cut down on clashes, and keep meetings ahead of the deadline instead of behind it.
To get there, I've leaned on computational thinking specifically  decomposition, abstraction, pattern recognition, and algorithmic thinking rather than just general problem solving intuition, and I've used a flowchart based algorithm as the actual mechanism for selecting a meeting slot, with pseudocode in Section 3 showing that logic more precisely. Academic literature on systems thinking, requirement prioritisation, and constraintbased optimisation is used throughout to support the choices made.

[bookmark: _Toc3][bookmark: _Toc1511089463]Deconstruct the Problem
Before designing anything, it helps to be clear on who is actually involved. Three groups of people sit inside this scenario: individual members, each juggling lectures, shifts and other commitments; the group as a whole, which needs enough shared time to actually collaborate; and the tutor, who sets the weekly deadlines everyone is working towards. None of these goals directly oppose each other, but they don't automatically line up either. A part-time shift doesn't know or care that the group picked Tuesday at 4pm. [1] found this kind of tension to be a recurring, well-documented feature of group work in higher education, not something unique to one unlucky group. So rather than treating ‘groups can't meet’ as one vague complaint, the rest of this section breaks it into concrete requirements using MoSCoW, and the variables the problem actually depends on broadly the structuring move systems thinking recommends before trying to fix a messy, multi-person problem [2].
Table 1 sets out the stakeholders directly affected by the scheduling problem, what each needs from a solution, and their role in it.
	Stakeholder
	Role
	Needs

	Students
	Attend meetings and complete assigned tasks
	A suitable, agreed meeting time

	Group leader / scheduler
	Organises and confirms meetings
	Maximum attendance from members

	Tutor
	Sets and enforces project deadlines
	Project completed and submitted on time




Table 1. Stakeholders in the meeting-scheduling problem.

Table 2 lists the constraints that bound the solution conditions the process has to work within rather than remove.
	Constraint
	Description

	Weekly deadline
	The meeting, and the tasks it produces, must be completed before the submission point

	Lecture timetable
	Students are unavailable during scheduled classes

	Part-time work
	Work shifts are fixed by the employer and cannot be moved

	Personal commitments
	Caring duties, travel time and other commitments reduce available slots

	Meeting duration
	A meeting needs a minimum viable length (e.g. 60 minutes) to be worthwhile




Table 2. Constraints the scheduling process must operate within.
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MoSCoW sorts requirements into four bands: Must have, Should have, Could have, and Won't have. It's a deliberately simple technique, which is rather the point, since it forces a group, or in this case just me, to actually decide what matters instead of trying to do everything at once [3], [4]. 
Table 3 applies it to this scenario.
	Must Have
	Should Have
	Could Have
	Won't Have/Would Have (this iteration)

	Collect every member's weekly availability
	Automated reminders
	Calendar-app integration
	Real-time renegotiation of work shifts

	Detect scheduling conflicts (no full overlap)
	Fallback quorum meeting or async update
	Rotating chair / scheduler role
	Formal enforcement against non-attendance

	Check the slot against the weekly deadline
	Record of attendance and agreed actions
	Historical attendance tracking to rebalance workload
	AI-based availability prediction




Table 3. MoSCoW requirements for the scheduling process.

Each column exists for a different reason. Must have is what the process cannot function without; Should have materially improves it without being essential; Could have is a welcome extra if there's time to build it; and Won't have is scope deliberately left out of this iteration, rather than forgotten, so the design stays focused on the three objectives set out in the brief instead of expanding indefinitely.
Sorting the requirements this way keeps the design honest about what it's actually meant to solve: finding suitable times, cutting down on conflicts, and hitting deadlines. 
The constraints identified in Table 2  fixed deadlines the group doesn't control, work shifts that can't move, some members having more say than others aren't things the solution is meant to remove. They're boundaries it has to work within.
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	Variable
	Data Type
	Validation
	Purpose

	availabilitySet
	Array<String>
	Cannot be empty
	Each member's free/busy time blocks for the week

	priorityTag
	String
	Must / Should / Could
	Whether attendance is essential, useful, or optional

	deadlineDate
	Date
	Must be a valid future date
	The weekly deadline the meeting must precede

	quorumThreshold
	Integer
	≥ 1 and ≤ group size
	Minimum members required for a meeting to proceed

	meetingDuration
	Integer (minutes)
	≥ 30
	Length of the scheduled meeting

	conflictFound
	Boolean
	True / False
	Whether the aggregation step detects a scheduling clash

	meetingConfirmed
	Boolean
	True / False
	Whether a valid slot has been confirmed and booked




Table 4. Scheduling-process variables, typed as they would appear in the algorithm.

These variables represent the inputs, outputs and internal state the scheduling process needs. Giving each one an explicit type and a validation rule is standard practice in software design: it reduces ambiguity, catches invalid input early (a negative quorum, an empty availability array), and makes sure every decision point in the flowchart is checking something well-defined rather than an implicit assumption.

[bookmark: _Toc6][bookmark: _Toc1795434848]Proposed Solution
I've designed this to repeat every week rather than solve the problem once, because that's genuinely what's happening: the same clash between differing availability and a fixed deadline resets every single week of the project. Strip away the specifics and it's really a constraint satisfaction problem  the candidate time slots are the variables, who's free at each one is the domain, and the constraints are that enough of the right people are free and the slot lands before the deadline [5]. 
Automated meeting scheduling tools already frame the problem this way, negotiating across shared calendars until they land on something that satisfies as many people's constraints as possible [6]. 
Table 5 breaks the process down into its inputs, processing steps and outputs before the flowchart on the next page walks through the full logic.
	Inputs
	Processing
	Outputs

	Student availability
Lecture timetable
Weekly deadline
Meeting duration / quorum threshold
	Aggregate availability
Detect overlap / conflicts
Apply MoSCoW priority rules
Check deadline buffer
Rank and select a slot
	Confirmed meeting date and time
Calendar invite + reminder
Updated action-item / ownership record




Table 5. Inputs, processing and outputs of the scheduling algorithm.
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Figure 1. Weekly meeting-scheduling flowchart — the availability-collection cycle, the MoSCoW based relaxation branches, and the deadline check every candidate slot has to pass.
[bookmark: _Toc8][bookmark: _Toc994653464]Flowchart Explanation 
Before walking through the flowchart narratively, it's worth setting out the same logic as pseudocode, using the typed variables from Table 4. This is the algorithm the flowchart diagrams.
BEGIN

INPUT availabilitySet, priorityTag, deadlineDate, quorumThreshold, meetingDuration,
      groupSize, finalProjectDeadline, deadlineBuffer

IF availabilitySet IS EMPTY OR meetingDuration < 30 THEN RETURN ERROR
IF quorumThreshold < 1 OR quorumThreshold > groupSize THEN RETURN ERROR

WHILE CURRENT_DATE < finalProjectDeadline DO   // CURRENT_DATE advances externally as real time passes

    aggregatedGrid = AGGREGATE(availabilitySet)
    meetingConfirmed = FALSE
    actionItemsDone = FALSE

    slot = FIND_SLOT(aggregatedGrid, priorityTag = "Must", duration = meetingDuration)

    IF slot DOES NOT EXIST THEN
        slot = FIND_SLOT(aggregatedGrid, minAttendees = quorumThreshold, duration = meetingDuration)
    END IF

    IF slot EXISTS THEN
        IF slot <= (deadlineDate - deadlineBuffer) THEN
            meetingConfirmed = TRUE
        ELSE
            slot = FIND_EARLIER_SLOT(aggregatedGrid, deadlineDate - deadlineBuffer, duration = meetingDuration)
            meetingConfirmed = (slot EXISTS)
        END IF
    END IF

    IF meetingConfirmed THEN
        CONFIRM slot
        SEND_CALENDAR_INVITE(slot)
        SEND_AUTOMATED_REMINDER(slot)
        actionItems = HOLD_MEETING_AND_ASSIGN_TASKS()
        actionItemsDone = TRACK_ACTION_ITEMS(actionItems, deadlineDate)
    ELSE
        SPLIT_WORK_ASYNC_VIA_SHARED_DOC_OR_CHAT
        actionItemsDone = TRACK_ASYNC_PROGRESS(deadlineDate)
    END IF

    IF actionItemsDone THEN
        LOG_PROGRESS()
        CARRY_PRIORITIES_FORWARD()
    ELSE
        FLAG_TASK_MISSED
        REASSIGN_WORKLOAD
        IF REPEATED_OFFENSE ThEN
            ESCALATE_TO_TUTOR
        END IF
    END IF

    deadlineDate = CALCULATE_NEXT_WEEKLY_DEADLINE(deadlineDate)
    availabilitySet = RE_INPUT_WEEKLY_AVAILABILIT
    IF availabilitySet IS EMPTY THEN RETURN ERROR

END WHILE

END



Pseudocode 1. Weekly scheduling algorithm underlying the flowchart.

FIND_EARLIER_SLOT and FIND_SLOT are themselves search problems: given a grid of candidate times, search for the first one that meets a set of conditions. Dedicated search algorithms such as A* have been applied specifically to meeting scheduling for this reason, treating each candidate slot as a node and searching outward from the deadline until a workable one is found [7].
1. Collecting inputs. Every week starts the same way: each member submits their availability, along with a priority tag for that particular meeting  Must, Should, or Could attend. Why bother with the tag? Because a milestone meeting where the whole team needs to be in the room is a completely different situation from a routine check-in where missing one person barely matters, and the process needs to treat those two cases differently.
2. Aggregation. Individual availability gets pulled into one shared grid the same basic idea behind tools like Doodle or When2meet  so the group can see where things overlap instead of reconstructing it from a scattered group chat [1].
3. First check: does full overlap exist? The process looks for a slot where every Must-attend member is free. If there is one, it moves straight to the deadline check. If not, it doesn't just stall it relaxes down to a quorum of Should-attend members, with whoever's missing catching up afterwards through the notes. Perfect overlap won't always exist, so the process needs a sensible fallback rather than grinding to a halt.
4. Quorum check. If even a quorum slot can't be found in time, the group falls back to splitting the remaining work into smaller async tasks, coordinated through a shared document or chat. The week isn't wasted just because nobody could find a shared hour.
5. Deadline check. Whatever slot comes out of the previous two steps gets checked against the deadline, with some buffer built in. Too close to the wire, and the meeting gets pulled earlier in the week, or the agenda gets trimmed, and the process loops back to rerun the aggregation step.
6. Confirming and running the meeting. Once there's a slot that works and isn't cutting it fine, the invite and reminder go out automatically. The meeting happens. Action items get handed out with their own mini deadlines attached, which is really the part of the process that tackles the uneven workload problem raised in the original brief, since ownership is written down rather than assumed or argued about later.
7. Checking the outcome, and looping back. After the meeting, the process checks whether the action items actually got done on time. If they did, that gets logged and priorities carry over into the following week. If not, the task gets flagged, workload gets reassigned, and it goes to the tutor if the pattern keeps repeating. Either way, the cycle restarts with availability collection for the next week. It only really “ends” once the final project deadline has been met.
Here's roughly how that plays out in practice. Take a four-person group with a Friday deadline. In week one, three members are free Tuesday from four to six, but the fourth is on shift until seven and is tagged Must-attend, since the meeting covers dividing up the whole project. The first check fails so the group looks at whether a later Tuesday slot works once the shift ends. It does, so that gets used instead of settling for a quorum straight away. Week three looks different: one member has a clash they genuinely can't move, but they're only tagged Should-attend for what's really just a routine check-in. The quorum branch kicks in, the meeting runs with three people, and the fourth catches up on the notes afterwards. That's the actual point of the priority tag  it decides which branch of the flowchart gets used that week, rather than treating every missed overlap as an identical problem.
The reschedule loop earns its place for a similar reason. Say the only slot the group can agree on sits right up against the Friday deadline, leaving no time to act on anything decided in the meeting. The deadline check sends it back to find something earlier, Wednesday say, so two clear days remain. Building that buffer into the check itself, rather than trusting people to remember it under pressure, is exactly the kind of detail that tends to get skipped, and it's usually what causes the last-minute scramble described in the original scenario.
None of this works without a few assumptions. People need to report their availability honestly. Some kind of shared tool, even something as basic as a spreadsheet, needs to be accessible to everyone in the group. And weekly deadlines need to be fixed and known ahead of time. Given all that, the process covers what it set out to: suitable times get found by actually searching for overlap rather than relying on back and forth messages, conflicts get minimised because there's a built in fallback instead of a stall, and deadlines get respected because passing the deadline check isn't optional  there's an explicit loop back built in, rather than letting a too late meeting slide through unchecked.

[bookmark: _Toc9][bookmark: _Toc972575998]Reflection and Justification
Looking back at how this was approached, four computational thinking techniques did the actual work: decomposition, abstraction, pattern recognition, and algorithmic thinking [8], backed up by MoSCoW and a systems thinking view of the whole problem. Each is worth unpacking in turn.
[bookmark: _Toc10][bookmark: _Toc433785632]Abstract thinking 
Rather than designing something around one specific group's timetable, I tried to strip out anything course specific and work instead with generic variables: “availability set”, “priority tag”, “deadline buffer”, and so on the typed versions of which appear in Table 4. That choice is what makes the flowchart something any group could actually reuse, rather than a fix that only makes sense for the exact scenario described in the brief. It also lines up with how meeting scheduling tends to get treated more broadly: as a constraint-satisfaction or negotiation problem built from variables, domains and constraints, not a one-off rule for one calendar [5], [6].
Alongside abstraction, pattern recognition is one of the four commonly cited pillars of computational thinking, together with decomposition and algorithmic thinking [8]. 
Every student group has a different timetable, a different number of members, and different personal commitments, but underneath those differences the scheduling problem repeats the same pattern every week: collect availability, look for overlap, check it against a deadline, and record the outcome. Recognising that recurring structure is what makes it possible to design one process rather than treating each week, or each group, as a brand new problem. It's also why the flowchart is drawn as a loop rather than a one-off sequence: the pattern that repeats is the loop itself, and once it's recognised, the same four step pattern can be reused for a two person pair or a six-person team without being redesigned from scratch.
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The other technique was simpler in principle: just break things into smaller pieces. ‘Groups struggle to meet’ isn't something you can solve directly. It only becomes solvable once it's split into stakeholders, variables and constraints, [2] which treats as a fairly standard first move when structuring a messy, ill defined problem. I did the same thing at a smaller scale too, splitting the requirements into a MoSCoW table and a separate variables list, and splitting the process itself into seven distinct steps, so each part could be checked on its own terms before worrying about how they'd fit together.
Algorithmic thinking was used to turn that decomposition into an actual sequence of steps. Each decision in the flowchart, and in the pseudocode in Section 3, is based on a clearly defined condition rather than a vague instruction like ‘try to find a good time’ — a slot either has full overlap or it does not, either meets the deadline or it does not. Defining conditions this precisely is what lets the same inputs always produce the same output [8], which is really the whole point of designing a process rather than just giving general advice.
[bookmark: _Toc12][bookmark: _Toc244634528]Justification of solution 
I used MoSCoW at the requirements stage deliberately. It's lightweight and well known, and it separates what's actually essential (detecting overlap, checking the deadline) from what would just be nice to have (calendar integration, a rotating chair), which stopped the design creeping outward into features the brief didn't really need [3], [4]. 
I think this combination works because the scenario genuinely has two different layers to it. There's a ‘hard’ layer, finding a slot that fits explicit constraints, which suits a flowchart-style, near-algorithmic answer. But there's a ‘soft’ layer underneath that: motivation, fairness, how people actually feel about the group, none of which a purely technical fix can touch. Checkland's soft systems methodology exists more or less because of this gap  a lot of real organisational problems mix both layers, and treating a soft problem as though it were only a scheduling exercise risks fixing the symptom while leaving the actual relational issue exactly where it was [2].
Framing the problem this way is also why Constraint Satisfaction Problem techniques were chosen deliberately, rather than a simpler FirstComeFirstServed approach. A first-come-first-served rule would lock in whichever slot gets proposed first, even if a better one exists further down the list. CSP techniques evaluate the constraints  must-attend overlap, quorum, the deadline buffer together before settling on a slot [5], [9], which fits a problem where several constraints have to hold at once far better than a rule that just takes the first workable answer it finds.
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This is probably the biggest gap in the whole design: it assumes people report their availability honestly. It doesn't do anything about free riding, personality clashes, or people who simply aren't pulling their weight [1], even though identify these as being just as much a cause of group dysfunction as scheduling difficulty on its own. It also assumes the deadline structure is fixed and set externally by the tutor, so it would need adjusting for a project with more irregular or self set milestones.
The current design also doesn't optimise for travel distance, room availability, or members' preferred meeting locations, even though these affect whether a ‘suitable’ slot is really suitable in practice. Future versions could bring in optimisation techniques such as genetic algorithms, or machine learning models trained on past attendance, to predict which slots are likely to work best for a specific group.
[bookmark: _Toc14][bookmark: _Toc145813960]Assumption
One assumption worth being upfront about is access. The whole process only works if everyone can actually reach the shared tool and is willing to keep updating it, which won't hold for every group without a bit of initial buy in, maybe even some encouragement from the tutor. I'm also assuming a meeting is genuinely the right way to coordinate the group in the first place that holds for most computing coursework, but it wouldn't necessarily generalise everywhere. Table 6 lists the main assumptions together with what goes wrong if each one doesn't hold.
	Assumption
	Why it matters if false

	Members report availability honestly
	A slot gets confirmed that looks valid but isn't

	A shared digital tool is accessible to everyone
	The aggregation step has nothing to run on

	Weekly deadlines are fixed and known in advance
	The deadline-check step has nothing to check against

	A meeting is the right way to coordinate the group
	Some tasks may need a different form of coordination entirely




Table 6. Key assumptions and their impact if not met.

Even with those gaps, I think the approach does what this brief actually asked for: it directly targets suitable times, fewer conflicts, and on time meetings, using techniques that are reasonably standard and well evidenced for this kind of coordination problem.

[bookmark: _Toc15][bookmark: _Toc1925546062]Conclusion
Underneath the surface complaint of ‘we can't find a time to meet’ sits a constraint-satisfaction problem that resets every single week of a project. Breaking the scenario down into stakeholders and variables, prioritising what actually matters with MoSCoW, and turning the weekly scheduling cycle into a flowchart and pseudocode with built in fallbacks and a mandatory deadline check together produce a process any group could reuse: one that finds workable meeting times, cuts down on clashes, and keeps meetings ahead of the deadline rather than behind it. It won't fix everything a group might struggle with  interpersonal conflict and free riding sit outside what this process can touch  but it does directly address the scheduling difficulty set out in the brief, using techniques that are well established for exactly this kind of problem.
Longer term, the same process could plug into tools students already use, such as Google Calendar or Microsoft Outlook, and use machine learning over historical attendance data to suggest slots automatically rather than requiring manual availability entry every week.
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