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1 Problem Deconstruction
1.1 Scenario and Problem Breakdown
One formal coordination meeting is required each week for a five-member computing project group at Northbridge College. A full hour must be scheduled before the Friday project deadline. Different lecture timetables, paid work, travel and personal commitments are carried by the members, so a fixed time cannot be assumed. Uneven participation and organisational difficulty have been reported in higher-education group work, while apparent free-riding may reflect practical barriers [1]-[3]. Coordination problems can be created by separated working patterns [4], [5]. A time must therefore be found at which every member can attend without a clash and before the deadline.
The problem was subdivided into four tasks. Availability must be collected consistently. Possible one-hour periods must then be generated and checked against every member's schedule and the deadline. Valid periods must finally be compared so that the least disruptive option can be selected. The system boundary is shown in Figure 1. Student availability and the tutor's deadline are received, earlier inconvenience may be considered when choices are tied, and the group is given either a confirmed time or a failure notice. Personal explanations remain outside the boundary.
[image: System boundary showing five students, tutor, scheduling process, earlier inconvenience record and project group output.]
Figure 1. System boundary and information flow for weekly meeting scheduling
1.2 Requirements and Constraints
Requirements were prioritised through Must have, should have, could have and Won't have categories (MoSCoW). The method was introduced for rapid application development by Clegg and Barker [6]. A Must requirement was treated as a condition whose absence would make the solution fail. Should items improve a valid result, could items remain optional, and Won't items are excluded. Priorities and acceptance tests are recorded in Table 1. Because prioritisation can be affected by stakeholder judgement, scale and inconsistent classification, observable tests were attached to each category [7]-[9].
Table 1. MoSCoW requirements and acceptance tests
	Priority
	Requirements selected
	Acceptance test

	Must have
	Complete input; full 60-minute period; every member available; finish before deadline; no-solution output.
	Every selected period passes all compulsory checks. Missing input produces no booking.

	Should have
	Select the lowest conflict score; consider earlier inconvenience; resolve remaining ties consistently.
	Every feasible period is scored. Equal scores use earlier burden and then the earliest start.

	Could have
	Calendar export and reminders after confirmation.
	The process still works when these items are absent.

	Won't have
	Task allocation, room booking, majority attendance and availability prediction.
	No input or decision is used for these activities.


Hard constraints were separated from preferences. Attendance by all members, a complete sixty-minute duration and completion before the deadline were treated as hard constraints. Preferred days, earlier starts and lower inconvenience were treated as soft preferences. This distinction prevents a convenient but invalid period from being selected. Availability is assumed to be accurate, submitted before the search and recorded in one time zone. Missing or contradictory records must be corrected before selection.
A period from 14:00 to 15:00 is valid only when both thirty-minute intervals are marked available by all five members. One unavailable interval causes rejection. This rule converts 'suitable meeting time' into a testable condition and prevents partial attendance or a shortened meeting from being accepted without permission.
1.3 Inputs, Processes, Outputs and Variables
Input-Process-Output (IPO) analysis was used to connect the scenario with the flowchart. Inputs consist of the member list, available periods, duration, deadline and any earlier inconvenience record. Processing consists of validation, candidate generation, conflict checking, comparison and selection. The output is either a confirmed period or a clear no-common-time message. Variables in Table 2 were given consistent names so that decisions and loops could be followed. This abstraction reflects computational thinking, in which relevant information is represented to support an ordered solution [10], [11]. The same representation makes decisions visible to group members who are not programmers and supports checking by the tutor.
Table 2. Variables used in the scheduling process
	Variable
	Type
	Purpose

	memberAvailability
	Input
	Available thirty-minute intervals supplied for each member.

	meetingDuration
	Constant
	Required meeting length, fixed at sixty minutes.

	deadline
	Input
	Latest time by which the meeting must finish.

	candidateStart
	Working variable
	Start time currently being checked.

	candidateEnd
	Working variable
	Finishing time calculated from the start and duration.

	conflictScore
	Working variable
	Total preference cost assigned to a feasible period.

	priorBurden
	Working variable
	Earlier inconvenience used only when current scores are equal.

	bestScore
	Working variable
	Lowest preference cost found so far.

	bestSlot
	Output
	Selected date, start time and finish time.


2 Proposed Solution and Explanation
2.1 Selected Scheduling Logic
A constraint-first method was selected. Every possible meeting period is tested against compulsory conditions before convenience is considered. This order matters because a low preference cost must never compensate for one person's absence. In educational timetabling, hard conditions are commonly separated from soft conditions used to compare valid schedules [13]. Constraint-based scheduling also depends on domains and stated decision rules [14]. The present problem is smaller, so a straightforward search can be used instead of a specialist optimisation package.
Availability is recorded in thirty-minute intervals from Monday to Thursday. Two adjacent intervals are therefore required for a sixty-minute meeting. Before the search begins, the member count, time format, duration and deadline are checked. If any value is missing, outside the permitted range or internally inconsistent, the input is returned for correction. No candidate list is produced at that point. An apparently successful result is prevented from being built on incomplete information.
Once validation has been completed, every possible starting time is produced in chronological order. A candidate is removed when its finishing time would pass the weekly deadline or the allowed meeting window. For each remaining candidate, the first member's availability is checked for both thirty-minute intervals. The same check is then repeated for every other member. If one person is unavailable for either interval, the candidate is rejected immediately and the next start is examined. If all members remain available for the complete hour, the period is stored as feasible.
A conflict score is assigned only to feasible periods. Each available interval is marked by every member as preferred, acceptable or undesirable but possible. Scores of zero, one and two are assigned respectively. The two interval values are added for each member, and the group total is calculated. The candidate with the lowest total is treated as the least disruptive choice. Where totals are equal, the period associated with less earlier inconvenience is preferred; if equality remains, the earliest start is selected. The tie rules are stated in advance so that identical input produces the same output.
An empty best-slot record is created before candidate checking begins. The best score is set above any possible preference total. When the first feasible period is found, it is stored automatically. Later feasible periods replace it only when the declared comparison rules produce a better choice. This initialisation step is needed because the first comparison would otherwise have no valid reference value.
2.2 Flowchart and Step-by-Step Explanation
The central procedure is presented in Figure 2. The process is opened by the Start terminator, after which the required schedules, duration and deadline are entered. A decision diamond is used to test whether the information is complete and valid. A No branch returns the information for correction. A Yes branch allows candidate periods to be created. This validation loop has been kept visible because missing availability can produce a false scheduling success.
At the next decision, an unexamined candidate is sought. If none remains and no valid period has been stored, a no-solution message is produced. Members are asked to revise availability or seek tutor support, and the process ends without an invalid booking. If a candidate remains, its duration and finishing time are checked. A failed period is rejected and control returns through connector A.



When the time test is passed, universal attendance is checked. Both intervals must be available for each member. If the condition is false, the period is discarded. If the condition is true, its preference score is calculated. The score is compared with the best choice stored so far. A lower score replaces the stored choice. Equal scores are resolved through earlier inconvenience and then start time. A higher score causes no change. Control then returns through connector A.
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[image: Flowchart showing input validation, candidate generation, deadline checking, universal attendance, preference scoring, selection, no-solution handling and termination.]
Figure 2. Flowchart for the group-meeting scheduling process
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After the last candidate is processed, the stored result is inspected. Where a best period exists, its date and start and finish times are displayed. The result is confirmed only because all hard tests have been passed. Where no best period exists, the no-solution branch is followed. One successful output and one controlled failure output are therefore provided. Both terminate. The final output can then be recorded for use by the whole group.
Sequence, selection and iteration are shown in the flowchart. Sequence is used when data is entered, validated and converted into candidate periods. Selection is used at each decision diamond. Iteration is used while candidates and members are checked. Computational thinking has been described as formulating problems and representing solutions so that they can be carried out by an information-processing agent [10]. Its common practices include decomposition, abstraction and algorithm design [11]. Those practices are represented without claiming that software must be written.
Deadline compliance is checked twice. Candidate generation removes late starts, while the decision inside the loop checks the finishing time. The second test may appear repetitive, but protection is provided when the meeting duration or deadline has been corrected. A boundary case ending exactly at the deadline is accepted because the meeting has not passed it.
A workflow-based scheduling agent was reported by Cranshaw et al., in which automatic steps were combined with human handling when exceptions could not be resolved [17]. The same principle has been applied in a limited form. Routine checks are performed by the proposed process, but an unresolved lack of common availability is returned to the group or tutor. No member is removed without agreement. The recovery action remains visible.
2.3 Assumptions and No-Solution Handling
The result is limited by three assumptions. Availability may change after submission, a preference number may not carry the same meaning for every student, and an agreed meeting may still be missed. The need for explicit responses to changing information, rather than assumed stability, has been shown in uncertain scheduling research [15], [16]. These issues cannot be removed by the flowchart. They can be reduced when prompt updates are required, the selected period is confirmed and the process is reopened after a genuine change. Room booking, reminders, task allocation and prediction of future availability were excluded because they were not required for the scheduling problem.
3 Reflection and Justification
3.1 Abstract Thinking, Subdividing and Systems Thinking
Abstract thinking and subdividing were applied. The difficulty of 'organising a group meeting' was reduced to inputs, conditions, repeated checks and outputs. Personal reasons for unavailability were removed because they are not needed to decide whether a period can be used. Availability, duration and deadline were retained because validity depends on them. The problem was simplified without removing a necessary condition.
Decomposition was used when the work was separated into validation, candidate generation, attendance checking, preference comparison and output. Each part can be understood alone, but the result is produced only when the parts are ordered correctly. If scoring were performed before attendance checking, a convenient period could be chosen even though one member could not attend.
Systems thinking was applied because one weekly choice can affect later cooperation. A system is understood through its elements, relationships, perspectives and boundary decisions [12]. Student schedules, the tutor's deadline, the group output and earlier inconvenience were therefore treated as connected parts. A period that seems acceptable once may become unfair when the same member repeatedly receives it.
3.2 Justification and Limitations
The approach was preferred to first-available scheduling because repeated inconvenience can be produced by a chronological rule. Majority attendance was rejected because all members must be accommodated. A weighted total was used only after feasibility had been established. Overall efficiency has been separated from burden distribution in fair-allocation research [18]-[21]. The comparison cannot settle every fairness question, but it prevents an invalid or repeatedly difficult period from being accepted merely because the group total is low.
A tension between simplicity and choice quality was identified. First-fit scheduling would be shorter, but inconvenience would not be compared. A mathematical model could compare more factors, yet the logic would be harder to inspect. The selected score occupies the middle ground: conflicts are reduced, while decisions can still be traced through Figure 2. Larger timetabling problems may justify advanced methods [13], [14], but that scale is absent here.
Several limitations remain. Complete and honest availability is required. Preference labels are subjective, so equal scores may hide different difficulty. Earlier inconvenience records scheduling burden but cannot measure personal impact. The earliest-time tie rule may favour members who prefer mornings. One hour is assumed to be sufficient, while online and physical attendance are treated alike. These assumptions should be agreed before use.
The no-solution route is part of the solution. Some weeks may contain no common hour. Under those conditions, an honest failure message is more accurate than a forced booking. Availability can then be revised or tutor support requested. No hard constraint is silently relaxed.
The approach is appropriate because each required objective is represented by a visible test. All members must be available, conflicts must be absent and the selected hour must finish before the deadline. A clear response is provided when no solution exists. A valid time is never invented. The process is logical, repeatable and suitable for the stated problem. Responsibility remains with the group since the result depends on data supplied by its members.
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