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Introduction Group projects are commonly used in higher education. They help students build collaboration, communication, time-management, and problem-solving skills. However, organizing group meetings can be tough when students have different class schedules, part-time jobs, and personal commitments. When group members struggle to find suitable meeting times, project work can be delayed, and responsibilities may not be shared evenly. This report looks at the challenge of scheduling group project meetings for students in a college computing course. The goal is to create a straightforward solution that can pinpoint suitable meeting times, reduce scheduling conflicts, and ensure meetings occur before weekly project deadlines. We tackle the problem using computational and abstract thinking techniques like breaking down the problem, simplifying elements, prioritizing needs, and using constraint-based scheduling. The MoSCoW technique helps us separate essential needs from nice-to-have features. We then create a flowchart to illustrate the scheduling algorithm. The proposed solution treats meeting scheduling as a constraint problem. Each student’s availability serves as an input, while class schedules, jobs, personal commitments, and project deadlines act as constraints that limit possible meeting times. The system compares these inputs and works to find the most suitable common time before the relevant deadline.
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When you're dealing with a scenario like this, you quickly realize there are several interconnected problems at play. Trying to tackle everything at once would only make things unnecessarily complicated. That's where decomposition comes init lets you break the overall challenge into smaller, more manageable chunks that you can actually work with.
Here's how you can break down the main problem into workable stages: first, collect information about when each group member is available; then identify the times when students can't make it; pin down your weekly project deadline; generate a list of possible meeting slots; cross-check those slots against everyone's schedule; weed out any that clash with mandatory commitments or fall after the deadline; sort the remaining options by how workable they are; pick the best one; let everyone know; and if nothing works, find a backup plan.
This approach embodies what computational thinking is really about
You take a messy, real-world situation and break it down into smaller, more systematic problems you can actually solve. As computer scientist Jeannette Wing explains, computational thinking is fundamentally an analytical method for tackling problems and building systems using core computing principles. Abstraction and decomposition matter here because they help you strip away unnecessary details while keeping the essential features of your problem front and center (Wing, 2006; Wing, 2008).
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The MoSCoW method splits requirements into must have should have could have and won't have. This stops the really important things from getting treated the same as features that just sound useful. I think the main point is keeping the system focused on the parts it actually needs to work.

Storing availability for every group member has to be included because the whole thing falls apart without that data. Academic timetables matter too since classes block most times and there are other fixed commitments like work that cannot be moved. Finding common slots before the weekly deadline is the core purpose and it also needs to avoid creating overlaps with anything mandatory.

Ranking multiple options or taking preferences into account would be nice additions but they are not essential for the basic task. Giving preparation time or offering an alternative when no perfect slot exists might help in some cases though it feels less urgent than the musts.

Calendar integration could reduce manual entry and reminders might stop people from forgetting but the algorithm could still function without either one. It seems like supporting online meetings or recording attendance falls into the same group of things that are convenient rather than required.

Changing external schedules is out of scope because the system has no control over employers or college timetables. It cannot guarantee equal contribution either since scheduling only helps people meet and the rest depends on individual effort. Some of these categories feel a bit close to each other but the distinction still matters for deciding what gets built first.
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Abstract thinking takes a real world scenario and uses only the variables that are actually needed. Things like the number of students, when each one is available, their other commitments, class times, the deadline, how long the meeting should be, possible slots, feasible ones, preferences, the final pick, and a buffer before the deadline. These keep the important parts. 

The scheduling part does not care why someone has work at a certain time. It just needs to see if they are free during a slot or not. Irrelevant details get left out this way. It seems abstraction works well here because it simplifies everything down. 

Some people might see it differently but it feels like this retains what matters for the decision. There is still a bit that is unclear though like how preferences interact with everything else.
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Scheduling problems have constraints that set which solutions count as possible. The way constraint based scheduling works is it keeps those rules separate from the search method itself. Baptiste and the others wrote about that. 

In this case the constraints split into hard and soft types. Hard ones cannot be broken no matter what. A meeting needs to happen before the weekly deadline and run for the exact length required. It also has to miss all the compulsory classes and any times marked unavailable. Getting all the group members there if possible is another thing. 

Basically the time has to be before the deadline and fall into the common availability window or else the slot just gets rejected right away. Soft constraints are more like preferences that you can ignore if needed. Things like choosing better times of day or avoiding meetings that are super early or late. Spreading out the gap to the deadline might help too. Cutting down on inconvenience for people seems important as well. Picking what works for most of the group and not stacking multiple meetings on one day would be ideal but not required. 

This is pretty similar to how university timetabling gets handled. Hard constraints decide if something is even workable while soft ones score how good the workable options are. It seems like the same kind of setup with time slots and participants. That research angle on optimisation feels connected but I am not totally sure how far it goes.
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The developed scheduling method is constraint-driven.
Every student inputs their free and occupied times during a week. The system is also informed of the project deadline and length of a meeting.
Step one is generating possible meeting slots; then the algorithm compares every candidate against the deadline and individual availability of each group member.
Non-valid intervals are omitted.
In the case where only compatible slots are left the system evaluates those by taking into account several attributes such as:
· student availability;
· student's likings;
· remaining time up to the deadline;
· total conflicts.
It selects for recommendation the time slot of least conflicts and the most students agree with it.
Conceptionally the fundamental pursuit is:
Optimal Meeting = Most Available Students + Highest Preference, Conflicts
while the constraints are:
Meeting < Deadline
and
All Necessary Members Available = True
Such a formulation turns it not into just the question of the first available time only but into that of an optimization problem.
Due to the capability of constraint programming to represent scheduling problems as problems of variables, their domains and constraints, this technology fits the task very well. Baptiste Le Pape and Nuijten (2001) note that constraint programming defines the constraints and the solution is made via algorithms or heuristics as a separate process.
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The following flowchart represents the proposed logical process:

[image: ]



7.1 Flowchart Explanation
Candidates for meetings have been identified at several steps. For instance, if you want a one-hour meeting, the candidate periods examined could be one-hour timeframes between Monday and Friday.
A candidate period is first compared with the deadline, then a series of validity checks for a particular period is carried out.
If a period is after the deadline a rejection is made immediately.
Caption
If a meeting takes place before the deadline the following conditions are checked:
the availability of all required team members
If all are available, the period is valid and is added into a list of valid slots.
The system goes through all the possibilities and adds a valid one to a list of valid slots after checking for each one.
Several options may be available and therefore the system ranks them without selecting one out of the lot at random. For example, in a case where a project is scheduled to be completed on Friday night, a Wednesday meeting is preferred because it gives the group extra time to get all their work finished before submission on Friday.
An optimal meeting time is determined and then a message is sent to the students notifying them of the decision.
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A reasonable arrangement of schedules will also have to be realistic and accept that at times, groups can't be arranged to have one meeting where none of the students have other obligations.
If:
F = ∅
this would mean that no fully feasible meeting times exist, then the scheduling system continues with an alternative optimisation process.
Rather than demanding full presence, the system pinpoints the time slot where the maximum number of students is present.
To give you an illustration:
Meeting
SlotStudents
AvailableConflictsMonday
16:003/52Tuesday
18:004/51Wednesday
14:005/50Thursday
17:004/51
In this case, Wednesday 14:00 is an obvious best option that needs no explanation.
On the flipside, if Wednesday's option is not viable, then Tuesday and Thursday would be options you could consider as a compromise.
The code will then check for the possibility that an absent student may be able join a remote meeting or alternatively information may be distributed in a non-live setting.
This is the way that the scheduling algorithm can continue to offer some viable solutions even if there is no perfect agreement on time.
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Four-student team A, B, C and D
Here is an overview of their availability :
StudentsMondayTuesdayWednesdayThursdayA14:00, 18:00Unavailable15:00, 18:0014:00, 17:00B15:00, 18:0013:00, 17:0015:00, 17:00UnavailableC14:00, 17:0014:00, 18:0015:00, 18:0013:00, 17:00D15:00, 19:00Unavailable14:00, 18:0015:00, 18:00
Also suppose:
· duration of one meeting hour;
· Friday at 17:00 is the project closing time;
· only when all the four members present they can have meetings.
At this stage, the algorithm compares their different schedules.
On the grounds that Monday is 15:00-17:00 the common time.
Wednesday has a mutual available time window 15:00-17:00.
From this, the two days mentioned are good candidates.
Then the system will look at the preferences and the distance (the deadline) between the meeting. If there are no preferences to consider, Monday can be the first option since it has more time for the team to work before Friday.
So the first suggestion of the program is:
Monday, 15:00, 16:00
But it also suggests second meeting day:
Wednesday, 15:00, 16:00
Here is another proof that the software will be able to produce a main proposal as well as a reserve one.
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The same algorithm could be written as a simple generic pseudocode:
Loop ends
A loop to check all group members in turn:
Is the student available at such time?
If yes, incrementing the counter (availableMembers) that indicates the number of students available for such slot.
The loop ends
If the count of members available equals that of the group's size then add the slot to the list of validSlots.
Loop ends
If there are still slots in validSlots:
Calculate the score for each slot from preference, conflict, deadlineBuffer, etc.
Pick the slot with highest score and present the meeting recommendations.
Else, look for the slot that can be attended by as many students as possible:
If it allows the remote participation, the compromise meeting can also suggest the remote attendance as a possibility. Output compromiseMeeting
Otherwise, just output that there is no suitable meeting that fits all requirements and Request schedule adjustment.
To conclude: The pseudocode outlines an approach that would allow the abstract scheduling idea to be translated into a programmatic language and that way be implemented in a platform- or application-independent manner.
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11.1 Finding Suitable Meeting Times
The system finds the best time for a meeting by cross checking each members' availability and doesn't depend on one student doing the checking.
In the process for finding common availability between members schedules the system will use the same criteria for all members.
11.2 Minimising Timetable Conflicts
Classes, work hours and other fixed appointments are constraints.
If a schedule overlap with any of the hard constraints then it is rejected before the final result.
Where several alternatives are all in conflict then preference scoring can be used to reduce the inconvenience.
The idea of minimising the impact of the constraints is also found in constraint-based scheduling which is a way of scheduling where the assignments are determined through an analysis of what satisfies the constraints. Constraints satisfy methods are very useful because practical scheduling situations have multiple related constraints which need to be satisfied.
11.3 Meeting Project Deadlines
One deadline each week is treated like a hard constraint.
As a result, the algorithm would not suggest a meeting which is set after the deadline.
An additional solution, called the deadline buffer can be implemented. The deadline buffer could be a minimum of one day's worth of time buffer if the deadline occurs Friday at 17:00 as an example.
In that case the system would give priority to meetings scheduled no later than Thursday at 17:00 and still accept those scheduled after the said date if no better option exists.
This gives students the opportunity to do the tasks discussed in the meeting after the meeting.
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12.1 Decomposition

Decomposition helps break down the big scheduling challenge into smaller, more manageable tasks:

- Gathering information
- Creating time slots
- Verifying constraints
- Spotting common availability
- Ranking potential solutions
- Choosing a meeting time

By doing this, we simplify the process since each step has a clear role to play.

Wing (2006) highlights decomposition and abstraction as key components of computational thinking when tackling complex tasks and systems.

12.2 Abstraction

In the real world, students have a ton of information that doesn’t really matter for scheduling.

For instance, the system doesn’t need to know where a student works, what subject their lecture is about, or the reasons behind their personal commitments.

We can simplify these details into two basic states:

- Available
- Unavailable

Preferences can be handled separately.

This approach makes it much easier to model the scheduling problem in a computational way.

12.3 Pattern Recognition

Student schedules often show recurring patterns.

For example:

- Lectures might happen every Monday
- Work commitments could be every Tuesday evening
- Project deadlines might fall on Fridays

By recognizing these patterns, we don’t have to start from scratch with the schedule each week.

Instead, we can create a recurring availability template and just update the exceptions.

12.4 Algorithmic Thinking

The flowchart and pseudocode illustrate algorithmic thinking.

The scheduling process follows a clear sequence:

Input → Generate → Compare → Filter → Rank → Select → Output

This means the same method can be used whether there are three, four, or six students in the group.

As a result, the solution is versatile and not tailored to just one specific group.

12.5 Constraint Satisfaction and Optimization

The solution makes a clear distinction between finding a feasible solution and identifying the best one.

This difference is crucial.

A feasible solution meets all the hard constraints.

An optimal solution, on the other hand, is the best feasible option available.
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The approach suggested would work quite well because variables and constraints are clearly defined.
If we were to just take the suggestion of the meeting time closest to a student and schedule it that time would be unfair to the other students who might have the same problem time.
On the other hand, discussing the issue via group messages is not the most efficient because each time a new proposal is made a large number of students need to respond.
The proposed algorithm ensures a consistent way to make decisions.
Besides that, it differentiates between a student's must requirements and his/her preferences.
For instance:
Lectures are a student's must not to miss and hence, a lecture is treated as a hard constraint.
Not meeting early in the day is a preference of the student and thus, it is regarded as a soft constraint.
This difference allows the system to overlook the student's minor preferences and still keep his/her essential commitments intact.
Moreover, the system is capable of scaling well. The addition of another member to the group does not change the underlying process of the algorithm. Their availability is just included in the comparison step.
Also, the method is flexible in the sense that the problem is not related to only one solution and thus it can be practically put into place as one of the following examples:
· online platform;
· android app;
· national examination schedule;
· calendar plug-in;
· application software that runs separately from other software.
Regardless of the way in which it is implemented, the conceptual framework is not changed much.
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In spite of the advantages it brings along the way, this plan doesn't cover all the ground. There is also its shortcomings that one must consider.
14.1 Accurate Student Input
It is the premise of the algorithm that students do the right thing and provide accurate and updated availability.
In other words, if the student does not remember to insert a work shift in the system at the scheduled time, there may be a case where the system will suggest the student attend a meeting for which they cannot go because one work shift overlaps with that time, or the other hand a change in the meeting time is not taken into account.
As we often say:
The quality of the Output is closely linked to the quality of the Input.
This limitation should not happen if the system is able to get the information from the student's calendar. Yet issues about privacy and implementation details remain that could limit it.
14.2 Changing Schedules
Unplanned change of students' schedules is quite common especially among work-study students.
Some of the typical things that might make student's time commitments fluctuate are, for example:
· extra shifts at work;
· lectures that are moved;
· getting sick;
· transport problems;
· responsible for family member.
At the time when the meeting is set a decision is made based on the information in hand. So the program will not be able to foresee all changes that come up unexpectedly.
14.3 None of them Is a Perfect Solution
In rare cases, the group of students might not have any overlap in the availability of their time.
If this group is given to an algorithm for scheduling a meeting then the best the machine will do is to try and find a time when least number of students in the group cannot meet with the rest, but it will never be possible to get every single student in the group at one time only.
For this reason a hybrid approach is suggested, meaning some members could take part virtually or work on a task asynchronously.
14.4 Workload Equality Is Not Something That You Can Count On
Having a better time organization might improve the quality of teamwork, but that doesn't mean that all the students will be on the same level regarding their contribution to the group work.
E.g. a student might turn up for each meeting but still he/she does not finish as much work of the group as the other students do.
We could have an external monitoring tool to assign different tasks of the project to students and students will record what they actually finished.
14.5 Student Privacy
There may be students who refuse to disclose even to the system the nature or reasons of their absence when they can't be available.
In principle only availability information should be required and explanations should be asked for.
In other words:
Tuesday, 17:00, 21:00, no
That should do it and no need to keep records of the cause of one's being off.
14.6 Optimization Model Simplification
Making it simple was our deliberate choice of this scoring system because we only aimed at creating such a system where the logical part of the software could easily fit any generic situation without the need for a lot of modifications.
A system on the other hand that actually is going to be implemented on a very large scale at some time in the future can certainly use a more advanced optimization method such as constraint programming or mixed-integer programming.
On the other hand, such methods might be not really suitable and thus it may be unnecessary for a very tiny student group.
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One of the most effective techniques for tackling this problem was decomposition. At first glance, the situation seems to involve a jumble of issues like employment, academic schedules, deadlines, attendance, and how workloads are shared. By breaking it down into smaller parts, we could pinpoint which elements directly impact the scheduling of meetings. Abstraction played a crucial role too, as it helped simplify complex personal schedules into more manageable variables. Instead of trying to model every tiny detail of each student's life, the system mainly needs to figure out when students are free or busy. The MoSCoW technique was invaluable in helping us differentiate between the essential features needed for the solution to function and those that would merely enhance the user experience. For instance, figuring out common availability is a must, while automatic calendar integration is a nice-to-have but not critical for the core algorithm. Next, we applied algorithmic thinking to turn these requirements into a repeatable process. The flowchart illustrates how each potential meeting time goes through a series of decisions before it can be recommended as a viable option. Constraint-based thinking was particularly relevant here, as scheduling student meetings involves both hard and soft constraints. A meeting scheduled after the project deadline is a definite no-go, while a meeting at a less-than-ideal time might still be acceptable. Lastly, systems thinking helped us understand that scheduling shouldn't be viewed in isolation. Meeting times can affect project progress, task completion, and how workloads are distributed, while outside factors like jobs and academic schedules also play a role in meeting availability. This approach highlights the interactions between different components rather than treating each one separately. In summary, using a combination of these techniques leads to a more robust solution than relying on just one problem-solving method. Decomposition makes the problem easier to handle, abstraction simplifies the model, and MoSCoW helps prioritize what’s truly important.
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One of the most effective techniques for tackling this problem was decomposition. At first glance, the situation seems to involve a jumble of issues like employment, academic schedules, deadlines, attendance, and how workloads are shared. By breaking it down into smaller parts, we could pinpoint which elements directly impact the scheduling of meetings. Abstraction played a crucial role too, as it helped simplify complex personal schedules into more manageable variables. Instead of trying to model every tiny detail of each student's life, the system mainly needs to figure out when students are free or busy. The MoSCoW technique was invaluable in helping us differentiate between the essential features needed for the solution to function and those that would merely enhance the user experience. For instance, figuring out common availability is a must, while automatic calendar integration is a nice-to-have but not critical for the core algorithm. Next, we applied algorithmic thinking to turn these requirements into a repeatable process. The flowchart illustrates how each potential meeting time goes through a series of decisions before it can be recommended as a viable option. Constraint-based thinking was particularly relevant here, as scheduling student meetings involves both hard and soft constraints. A meeting scheduled after the project deadline is a definite no-go, while a meeting at a less-than-ideal time might still be acceptable. Lastly, systems thinking helped us understand that scheduling shouldn't be viewed in isolation. Meeting times can affect project progress, task completion, and how workloads are distributed, while outside factors like jobs and academic schedules also play a role in meeting availability. This approach highlights the interactions between different components rather than treating each one separately. In summary, using a combination of these techniques leads to a more robust solution than relying on just one problem-solving method. Decomposition makes the problem easier to handle, abstraction simplifies the model, and MoSCoW helps prioritize what’s truly important.
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