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1. Problem Deconstruction
The scenario is for college computing students who, over time, find themselves unable to meet reliably in the same place and time.The scenario is for college computing students who, over time, find themselves unable to reliably meet together at the same place and time, because part-time jobs, differing timetables, and other commitments on everyone's part leave no consistent window that is convenient for everyone. Some groups then do their work late, and the work load is distributed unevenly among those who are free. Instead of a single and massive problem of "find a meeting time", using decomposition, a fundamental technique of computational thinking, the problem is divided into several smaller parts, to each of which one can apply computational reasoning separately [2].
Four sub problems are stated. One is the preference elicitation, asking each member to rate each candidate time block over the next week as free or busy, and also asking each member to rate each candidate time block as a member of an organization he is happy to attend. The second type of filtering is hard-constraint: any block that conflicts with a lecture, seminar, paid shift is discarded immediately prior to scoring without any consideration of preference, because there is no way to make an impossible block useful. The third is aggregation: the other blocks are ranked according to whether they are appropriate for the group as a whole—not just for every member of the group. The fourth is quorum decision-making: it is often impractical to expect literally everyone to attend every meeting, so there has to be a rule for defining what the quorum is, and what happens if it is not reached in time for a meeting.
These requirements are prioritized using MoSCoW prioritisation [1] The "Must have" section applies to any block used for a meeting, requiring it to be a meeting which is held with a quorum of members (at least 1 and no more than 2-3). In "Should have", the selected block should be at least 45 minutes long and also should be one of the top scoring blocks, based on the individual preferences, not the first block to technically satisfy the quorum. With "Could have", members of the group can change their preference scores before the poll closes if their situation changes, and there may be a short list of the top three candidate blocks instead of just one. This version of the solution does not include "Won't have" because the system is not going to try to learn preferences automatically from past behaviour, nor is it going to give one member's score more weight than another's, because adding complexity to the system is not necessary to solve the immediate problem.
The following are definitions of the key variables. There are m people in the group. Let B be the set of fixed time blocks which will be available over the next week, e.g. 30-minute blocks. A preference weight wi,k is noted for each member i and block k, with 0 representing a hard clash and numbers between 0 and 5 representing increasing preference. Let Score(k) be the sum of wi,k for all members of the block. The quorum, q, is the number of members that need strictly positive weight for a block before it can be selected, which is fixed at m – 1 in this scenario. D and L_min are constants, D is the weekly deadline and L_min is the minimum block length. Keeping the later scoring and decision logic easy to follow by distinguishing the constants D, q, and Lmin from the block-by-block data in wi,k.
2. Proposed solution and explanation
This proposed solution is described in a flowchart, on which the idea of preference scoring, presented in Section 1, is made into a process that can be repeated weekly, as shown in Figure 1. Instead of a yes/no availability check, it is designed around collecting a little additional data from each member that allows the group to be not only given an available time, but an optimal time for everyone's stated preferences.
.
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Figure 1: Flowchart of the weighted-preference scheduling process

The flowchart starts with two parallel collection steps. Each member will submit their fixed commitments (lectures, seminars and paid work hours) and from there all blocks that conflict will be automatically considered a hard clash with a weight of zero. In isolation, each member rates the other (non-conflicting) pieces on a scale of 0-5, with 5 being the most convenient time. The two steps create the complete weight matrix wi,k mentioned in Section 1. At this point the weekly deadline D is also retrieved as any blocks after D are discarded and not scored at all, so the only blocks that are still being considered are all that are usable.
After the weight matrix is filled, the algorithm calculates the score for each of the remaining blocks by adding up all of the weights that each member assigned to the block put in the matrix. It also counts how many members put a positive weight in the matrix in the block. This number is compared against the "quorum" q. The first choice in the flowchart is to see if there is a block with a quorum or more. If a block does, the block is reopened for scoring with a reminder sent to the members who caused the shortfall but no block is left in a state of "no plan" before the deadline as a group cannot not have a plan for a second round of collecting preferences before the deadline if it can have a plan for a first round.If no block does, the flowchart continues to a "escalation" step in which the student coordinating the group manually selects a less-worst block and records the reason for selecting it (otherwise a group cannot be left with a "no plan" as the deadline approaches), and the block is reopened for scoring with a reminder sent to the members who caused the shortfall.
If the quorum is not met, no quorum is met, and one of the blocks has at least the quorum, the flowchart proceeds to a ranking step, where all blocks that meet the quorum are ranked from highest to lowest by Score(k), a short but highly preferred block is not eliminated at this stage but at the step where scores are being fairly compared, and therefore does not accidentally suppress a more lengthy block. The top three ranked blocks are then presented again to the group, acknowledging the Could-have requirement that the members should see some choice (rather than one imposed on them) and the block with the highest score from that short list is then confirmed as the meeting time unless someone in the group actively objects within a brief fixed time period, such as 2 hours. If there is an objection, then the next block on the shortlist is the new default. The meeting is recorded and a reminder set up in advance.
This design is based on the following assumptions. It is tacitly assumed that members are not choosing a preferred time, but rather providing a graded preference rather than a simple yes or no, and they are doing so honestly—i.e., not strategically higher or lower rating the time to bring it to a more convenient time for them. This is a limitation, as research into similar group polling tools has found that members do sometimes vote strategically (and not sincerely) when making their poll decisions when scheduling group events [3]. Also there is an assumption that a "all but one" standard of success for a small student group is an acceptable level of success, as it would not be feasible to ask all members of a group to be present every week at the start of the scenario, and requiring only a bare majority would result in too many members being routinely excluded. This assumption makes the Must have requirement practical to achieve, but does not get too low so that the meeting loses its value.
An example will help to clarify the process. A week's worth of scores is given for each block; five members score the blocks that are available to them, with four members rating Thursday 5pm as very good (18 points) and the fifth having a difficult clash with paid work (0 points). Thursday 5pm will proceed to ranking as four out of five members gave the block a positive score. As long as a competing block does not reach the "must-have" quorum (3 members), it will be excluded from the shortlist even if the three members are very enthusiastic about the block. Thursday at 5pm is thus confirmed, with the member who has a clash being notified beforehand so that he/she can arrange his/her own part of the job.
The quorum threshold q is not permanently set to m - 1, rather it is considered to be a number that can be set by a group to guarantee full attendance at a very special meeting, or lowered to a “bare majority” if a meeting is imminent. This flexibility is integrated into the flowchart as a single parameter and not hard-coded logic; the same process can be used for a regular weekly check-in as well as for a planning session with much more at stake, without having to create a separate diagram. The escalation step is definitely not a first option, but is intended as a last resort to ensure that the flowchart finally gets to a decision, even in the worst case scenario, where the scoring actually doesn't yield a usable result before the deadline, and another member of the group is selected to make the final decision.
The design also differentiates the two aspects of time that are involved in the process. The deadline D is a hard one, early, and it completely eliminates comparison of blocks, and so makes subsequent comparisons much simpler because blocks are never considered that will violate the deadline by construction. By contrast, the minimum length Lmin is only used after quorum and scoring, since a block that is too short to be informative for preferences comparison, would be a waste of effort spent in scoring it, and should be removed after quorum and scoring. The ordering of the filters, from hard to softer preferences, reflects the prioritizing of requirements (Must, Should, Could) in Section 1, and maintains the flow of logic of the flowchart in the order of the priorities that were agreed at the requirements stage rather than introducing a different ordering only at the design stage.
3. Reflection and Justification
The solution is based on two techniques: Decomposition: To break down the abstract "finding a time that works" into elicitation, filtering, aggregation and quorum decision-making; and Pattern Recognition: To observe that the structure of the problem is similar to a group voting process or a polling process, rather than just a "can be done" availability check [2]. Given this, a simple free-or-busy indicator is not a very useful indicator of preference, and a weighted scoring model was justified in order to capture more useful information about preference, especially since a group will sometimes need to deal with a meeting that they don't prefer but they must attend anyway.
This option is deemed to be suitable for a small group of children for a number of reasons. First, a member of the community does not have to do much more work to collect a simple zero-to-five score per block than to simply mark the block as free or busy, so the added value of the data is not significantly greater than the value of the data collected by simply marking a block as free or busy. Second, if the quorum is based on an aggregate score, rather than a “perfect match”, for each member, then it reflects the reality of the original scenario, that there is always some member who has a part-time job need, which often conflicts with the other members' needs, so that a rule which requires a quorum as long as one member is absent is more realistic than a rule which requires everyone to show up each week. Third, it is important to note that the quorum threshold is made adjustable to constant, which allows for the same flowchart to be used for regular check-ins as well as more important sessions, without having to redesign the process each time.
There are however obvious limitations to the approach. Reliant on members answering the poll in an honest manner. Studies of scheduling polls using the Doodle method have revealed that people are not always honest about their actual preferences, being more generous or more protective than they actually are when answering the poll, and that this strategic behaviour has an impact on the results of such polls [3]. In such a case, if the members of the group acted the same way (for instance, if they scored an inconvenient block artificially low with the aim of avoiding it altogether), the scores obtained by the algorithm would not reflect the real group preference, and the meeting that is eventually selected may be worse for the group than a more straightforward intersection-based method would have yielded. This trade-off is worthwhile when everyone is honest, because a weighted approach may be able to determine a more convenient time to ask a yes/no question than a basic yes/no approach; a weighted approach is more susceptible to manipulation than a yes/no approach that only ever asks a yes or no question.
The other problem is that it assumes it is a scheduling issue. Research on group work among students lists scheduling problems as one of the common problem areas, along with unequal contributions, varying levels of effort and communication problems – issues that arise even after the actual meeting occurs [5, 6]. The escalation step added to the flowchart, where the group's coordinating member breaks a deadlock is a valuable tool to keep the group going, but does nothing to address the underlying tension around the quorum rule's repeated exclusion of the member. Overall, this method is thought appropriate, given its use of weights and patterns and the resulting product's granularity, and also light enough to be comfortably done by hand, but it is important to recognise that it requires honesty on the part of the students, as well as that it focuses on the symptom of scheduling rather than the underlying social issues.
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