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[bookmark: _Toc235529677]Introduction
Effective collaboration is essential for successful group projects in higher education. However, students often face difficulties arranging meetings due to different class timetables, part-time employment commitments, and personal responsibilities.
These scheduling clashes can often lead to a breakdown of communication within the group, an unequal distribution of work as more active students take on the work of unavailable members, late submissions and conflict between group members. It is extremely important that group members meet regular to plan and track workloads, track deadlines and ensure group members stay aligned to the goals of the project.
Problem-solving methodologies and computational thinking techniques can be applied to address such issues by identifying requirements, analysing constraints, and designing a structured scheduling process.
This report analyses the problem of organising group project meetings within a college computing course. The problem is deconstructed into smaller components using abstract thinking techniques MoSCoW prioritisation. A logical solution is then proposed through a flowchart and detailed explanation. Finally, the report reflects on the problem-solving methods used and evaluates the strengths and limitations of the proposed approach.
[bookmark: _Toc235529678]1.1 Understanding the Problem
The primary issue is that students in project groups have different levels of availability due to lectures, employment, and personal commitments. As a result of this varying availability, it is difficult to arrange meetings that all members of the group can attend, and as a result projects can experience delays, lack of communication between students, members of the group undertaking high workloads due to unavailable students, and general friction within the group dynamic, which often leads to poorer results overall.
According to systems thinking principles, a problem should be viewed as a collection of interconnected elements rather than isolated issues [1]. These core principles revolve around looking at the bigger picture to understand related aspects, identifying feedback loops early on, the understanding that every cause has an effect, and mapping underlying structures instead of focusing solely on surface level events [1]. As a result, when these principles are applied in this scenario it becomes clear that the interrelated factors are student time availability, project deadlines, methods of group communication, and workload distribution amongst the group.
To further simplify the problem, abstract thinking can be applied. Abstract thinking essentially focuses on the most important aspects of a problem while removing unnecessary
detail [2]. In this scenario, instead of over-analysing and going into the small details of every student’s individual circumstances, the scheduling process focuses on common variables such as availability and deadlines.
[bookmark: _Toc235529679]1.2 Key Variables
Several variables influence the scheduling process:
Variable Description
Student Availability Times when students are free to attend meetings
Timetable Constraints Scheduled lectures and classes
Employment Commitments Part-time work schedules
Personal Commitments Family responsibilities or appointments
Group Size Number of students in a project group
Weekly Deadline Submission or milestone date
Meeting Duration Required length of the meeting
Conflict Count Number of scheduling clashes
These variables form the inputs required to generate suitable meeting times.
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The MoSCoW prioritisation technique helps classify requirements into Must Have, Should Have, Could Have, and Won't Have categories [3]. Applying MoSCoW prioritisation is beneficial as it helps to understand and clarify project goals, align different stakeholders in the project (in this scenario the group) and keeps them on the same page, and helps with resource allocation to understand where efforts should be focussed [3].
Must Have
· Collect availability from all group members.
· Identify overlapping free time slots.
· Schedule meetings before project deadlines.
· Minimise timetable conflicts.
Should Have
· Allow rescheduling when conflicts arise.
· Send reminders to group members.
· Prioritise times with maximum attendance.
Could Have
· Suggest alternative meeting times.
· Record meeting attendance.
· Integrate with calendar applications.
Won't Have
· Real-time timetable integration with external university systems.
· Automatic workload allocation.
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The main constraints include:
· Limited availability of students.
· Fixed academic deadlines.
· Different working patterns.
· Limited meeting spaces or online availability.
· Time restrictions caused by classes.
These constraints must be considered when designing any scheduling solution.
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	Input
	Process
	Output

	Group members' availability
Group members' schedules (accurate and complete)
Existing time commitments
Weekly meeting deadline
	Collect availability from all group members.
Verify that all schedules have been submitted.
Request any missing schedules before continuing.
Compare schedules to identify common free time slots.
Identify the time slot with the highest attendance if no common slot exists.
Check that the selected meeting time is before the weekly deadline.
Select an earlier available slot if the deadline is not met.
Evaluate scheduling conflicts for each available time slot.
Select the meeting time that maximises attendance while minimising conflicts.
Send meeting invitations to all group members.
Select the next best available time slot if the meeting is not confirmed.
Schedule the meeting once confirmation has been received.
	Optimal meeting time selected.
Meeting scheduled with maximum possible attendance.
Minimum scheduling conflicts.
Meeting invitations sent to all members.
Confirmed meeting scheduled before the weekly deadline.




2.1 Proposed Solution
The proposed solution uses an optimisation-based scheduling process. Firstly, each group member submits their available times for the upcoming week, this relies on them being transparent with their time commitments. The system then compares all schedules, identifies overlapping free periods, evaluates potential conflicts, and selects the most suitable meeting time before the deadline.
This approach is based on allocation optimisation principles, where resources (available time slots) are allocated in a way that maximises participation while minimising conflicts [4].
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The scheduling process begins by collecting availability information from all group members. This information may be gathered through a form, spreadsheet, or scheduling application.
Step 1: Collect Availability
Each student provides available time slots for the week. Examples may include:
· Monday 6pm–8pm
· Tuesday 5pm–7pm
· Thursday 4pm–6pm
The system stores these time slots as input data.
Step 2: Verify Schedule Submission
The system checks whether every group member has submitted their availability. If any schedules are missing, the process requests the information before continuing.
This step ensures complete information is available for decision-making.
Step 3: Identify Common Availability
The system compares all schedules and searches for overlapping free periods.
For example:
Student Available Times
A Monday 6pm–8pm
B Monday 6pm–9pm
C Monday 5pm–8pm
The overlapping period is Monday 6pm–8pm.
This common slot becomes a candidate meeting time.
Step 4: Handle Lack of Complete Overlap
In some cases, no time slot exists where all members are available.
Instead of failing completely, the system identifies the slot that allows the highest attendance. This reflects practical decision-making because project progress can continue even when one member is unavailable.
Step 5: Check Project Deadline
The selected meeting time must occur before the weekly project deadline.
For example:
· Deadline: Friday 5pm
· Proposed meeting: Saturday 2pm
This would be rejected because it occurs after the deadline.
The system therefore searches for an earlier suitable slot.
Step 6: Calculate Conflicts
Each candidate meeting time is evaluated based on conflicts.
Conflict examples include:
· Missing group members.
· Lecture clashes.
· Work shifts.
A conflict score can be assigned:
Conflict Score = Number of Clashes
The meeting with the lowest score is preferred.
Step 7: Select Optimal Time
The scheduling algorithm compares candidate slots and selects the option that:
· Maximises attendance.
· Minimises conflicts.
· Occurs before the deadline.
This optimisation process improves overall efficiency and group participation.
Step 8: Send Meeting Invitations
Once a suitable time has been identified, invitations are sent to all group members.
Members confirm attendance.
Step 9: Confirmation Process
If confirmation rates are insufficient, the system selects the next best candidate slot and repeats the process.
This ensures flexibility while maintaining progress toward deadlines.
[bookmark: _Toc235529686]2.4 How the Solution Meets the Objectives
Objective 1: Find Suitable Meeting Times
The comparison of availability schedules identifies overlapping free periods, ensuring meetings occur when most or all students can attend.
Objective 2: Minimise Timetable Conflicts
Conflict scoring allows the system to compare alternative meeting times and select the option with the fewest clashes.
Objective 3: Meet Weekly Deadlines
The deadline verification stage prevents meetings from being scheduled after project milestones, supporting timely project completion.
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The proposed solution makes several assumptions:
· Students provide accurate availability information.
· Group members regularly check notifications.
· Weekly deadlines are clearly defined.
· Meeting durations are standardised.
· Internet access is available for online scheduling.
These assumptions simplify the design and enable practical implementation.
[bookmark: _Toc235529688]3. Reflection and Justification 
The problem-solving process relied heavily on abstract thinking, decomposition, systems thinking, and optimisation principles.
Abstract Thinking
Abstract thinking was used to remove unnecessary complexity and focus on the core scheduling problem. Individual personal circumstances were not analysed in detail; instead, they were represented as availability constraints. This made the problem easier to manage and solve [2].
Decomposition
Decomposition involved breaking the larger scheduling problem into smaller tasks:
1. Collect availability.
2. Identify overlaps.
3. Evaluate conflicts.
4. Check deadlines.
5. Schedule meetings.
This approach reduced complexity and enabled the creation of a structured solution. Computational thinking literature highlights decomposition as an effective method for solving complex real-world problems [5].
Systems Thinking
Systems thinking was applied by considering how different elements interact. Student schedules, deadlines, attendance, and communication all influence one another. Viewing these components as part of a larger system helped create a more comprehensive solution [1].
Optimisation
The scheduling process uses optimisation techniques to identify the most effective meeting time. Rather than selecting the first available slot, the system evaluates alternatives and chooses the option that maximises attendance while minimising conflicts [4].
Justification of the Approach
The proposed solution is appropriate because it directly addresses the three objectives identified in the scenario. It provides a logical, repeatable process that can be applied to different project groups regardless of size or schedule complexity.
Furthermore, the flowchart structure makes the solution easy to understand and implement. Decision points clearly indicate how the system responds when conflicts occur or when no ideal meeting time exists.
Limitations
Despite its strengths, the solution has limitations. First, it heavily relies on students being transparent and submitting their correct availability. If this is not adhered to, the system will misinterpret free spots where there isn’t availability for the student.
Second, the system cannot account for extenuating circumstances, such as student illness, course disruption, and bereavement as examples. In this scenario, students will have to rely on consistent group communication and additional resources and guidance from their institution.
Third, the approach prioritises attendance and conflict reduction but does not consider factors such as meeting quality or individual productivity. The content and ultimate outcome of these meetings is down to the effectiveness of those in the group.
Finally, larger groups may have fewer overlapping time slots, making scheduling increasingly difficult.
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Overall, the combination of abstraction, decomposition, systems thinking, and optimisation provides an effective framework for solving group meeting scheduling problems. Although some limitations remain, the proposed solution offers a practical and structured method for improving collaboration, reducing scheduling conflicts, and ensuring project deadlines are met. Extenuating variables outside of scheduling can be mitigated by all group members being transparent and having good communication skills, outside of these scheduled sessions.
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