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[bookmark: _Toc237331787]Introduction
Effective collaboration is essential for the successful completion of group projects in higher education. However, coordinating meetings among students has become increasingly challenging due to conflicting class timetables, part-time employment, extracurricular activities, and personal commitments. Poor planning frequently leads to missed meetings, unequal participation, lagging project delivery, and increased negative learning outcomes and academic performance. Therefore, it is important to have a good process that is structured to ensure that the meeting is well attended and the project is not delayed by the weekly meeting.
Problem-solving skills like abstraction, decomposition, and systems thinking allow solving complex scheduling problems in a systematic way and break them down into more manageable tasks. Additionally, prioritisation methods such as MoSCoW can be helpful when deciding between required and wanted features of a proposed solution, allowing the most critical issues to be implemented first. The proposed solution is guided by these principles and incorporates a clearly described scheduling process that can minimise collisions in a timetable and improve group work. This report breaks down the problem first and then suggests a structured approach to scheduling that is substantiated with academic literature.
[bookmark: _Toc237331788]1. Problem Deconstruction
[bookmark: _Toc237331789]1.1 Understanding the Problem
The problem to be solved is referred to as the scheduling problem, and it is a typical real-time coordination problem where multiple parties have different availability sets. All students have their own schedule, which includes lectures, lab, work, and personal commitments. The differences make it difficult to find a time that is acceptable for everyone while still giving plenty of time to complete project work before the deadline.
The problem should be thought of as a constraint satisfaction problem (CSP), as opposed to just finding a free time slot to work. Constraint satisfaction is used widely in a variety of problems of scheduling and allocation of resources where it takes into consideration several constraints before it chooses an acceptable solution [1]. Thus, scheduling needs to be structured to handle available time slots, notices about differences, and the selection of the right time for the meetings.
A systems thinking approach suggests that scheduling can be represented as a system with changes to one variable influencing others. For example, longer meetings may leave fewer meetings as options, or nearing project deadlines might result in reduced options for meetings. The systems thinking approach therefore lets the whole system be studied instead of solving each scheduling problem one by one [2].
Further, abstraction is required to disregard inconsequential information and extract only the pertinent data for meeting allocation. Individual preferences unrelated to scheduling, such as favourite study locations or communication methods, are excluded because they do not influence the scheduling algorithm. This abstraction simplifies the problem and enables people to focus on the problem of timeliness, deadlines, and attendance.
[bookmark: _Toc237331790]1.2 Problem Decomposition
Complex problems become easier to solve when divided into smaller and manageable components. This method is referred to as decomposition, in which each sub-problem is dealt with individually, and a final solution is generated [3].
The meeting scheduling problem consists of the following parts:
· Collection of group members' weekly availability.
· Identification of weekly project deadlines.
· Generation of potential meeting time slots.
· Detection of timetable conflicts.
· Evaluation of meeting suitability.
· Selection of the optimal meeting time.
· Appointments for a meeting are made.
Each component performs a specific function while contributing towards the overall scheduling objective. For instance, by detecting conflicts, meetings that would not be appropriate end before optimisation starts, avoiding unnecessary optimisation processing while saving scheduling time.
[bookmark: _Toc237331791]1.3 Requirements Analysis Using the MoSCoW Technique
The MoSCoW prioritisation framework categorises requirements into four priority levels: Must Have, Should Have, Could Have, and Won't Have [4]. The appropriate requirements are addressed during system design this way.
[bookmark: _Toc235903496][bookmark: _Toc237331792]Table 1. MoSCoW Analysis
	Priority
	Requirements

	Must Have
	Collect availability from every group member; identify common free time slots; schedule meetings before weekly deadlines; avoid timetable clashes; confirm selected meeting time.

	Should Have
	Rank available meeting options according to suitability; minimise scheduling conflicts; allow rescheduling when conflicts occur; send meeting reminders.

	Could Have
	Suggest alternative meeting locations; recommend online meetings when face-to-face meetings are impossible; integrate calendar synchronisation.

	Won't Have
	Automatic timetable generation for universities; prediction of future timetable changes; integration with external employment scheduling systems during the initial implementation.



The MoSCoW analysis shows that attendance, compliance of deadlines and avoidance of conflict are considered core functional requirements. Convenience might be beneficial, but it's not a key to the problem.
[bookmark: _Toc237331793]1.4 Identification of Key Variables
Several variables influence the effectiveness of the scheduling process. These variables are all the information needed for making decisions in the scheduling algorithm.
[bookmark: _Toc235903498]

[bookmark: _Toc237331794]Table 2. Key Variables
	Variable
	Description

	M
	Number of group members

	A
	Individual availability schedules

	TS
	Available meeting time slots

	D
	Meeting duration

	DL
	Weekly project deadline

	C
	Existing timetable conflicts

	CS
	Conflict score assigned to each time slot

	SS
	Suitability score for each meeting option

	MT
	Selected meeting time


The relationship among these variables determines the overall quality of the scheduling solution. For instance, increasing the number of group members generally reduces the number of common available time slots, thereby increasing scheduling complexity.
[bookmark: _Toc237331795]1.5 Constraints
Several constraints must be satisfied before a meeting can be successfully scheduled.
Time Constraints: Meetings need to happen before the weekly project deadlines, so that everyone has enough time to finish their work and to review it.
Availability Constraints: All group members must be able to attend during the indicated meeting time. Meeting attendance should be maximised wherever possible.
Resource Constraints: This time period should allow for meetings in a meeting room or online.
Scheduling Constraints: The meeting chosen should not conflict with lectures, exams, and/or work shifts and/or other planned obligations.
Practical Constraints: Meeting duration should remain reasonable to encourage participation without creating unnecessary fatigue.
These are all the constraints that can be used to describe the feasible scheduling space. Any meeting time that does not comply with at least one of the constraints should be dropped before the optimisation phase.
[bookmark: _Toc237331796]2. Proposed Solution
[bookmark: _Toc237331797]2.1 Solution Overview
The solution proposed uses abstract thinking, system thinking, and optimisation principles in order to determine the best meeting times for student project groups. The scheduling process operates systematically through the available time slots, eliminating conflicting ones and still ranking remaining alternatives based on predefined decision criteria. The approach is a structured approach that reduces the complexity of scheduling and allocation of consistent and fair meetings.
The proposed solution is an optimisation problem method to solve a constraint problem: The scheduling problem must meet multiple constraints. The use of constraint-based scheduling for timetable building and resource allocation has become quite common as it efficiently reduces the number of solution spaces available when choosing the best feasible alternative [5]. In this approach, every available time of meeting is considered in relation to factors like student availability, program deadlines, and timetable conflicts. Time slots that do not meet the required requirements must also be eliminated right away, leaving only those that are feasible for the ranking.
The scheduling process viewed from a systems thinking perspective is seen as a series of interdependent activities rather than decisions. Information is conveyed through availability collection, conflict analysis, optimisation, meeting confirmation, and notification. Each stage relies on the completion of the preceding stage and uses complete and accurate information for scheduling decisions [2].
Moreover, abstraction also reduces the scheduling process by taking only variables that directly affect the allocation of meetings into account. Personal preferences are not considered in the algorithm because they have nothing to do with timeline availability, deadlines, or meeting length and attendance. This reduction in unnecessary information improves decision-making efficiency while maintaining the accuracy of the scheduling outcome
[image: ]
[bookmark: _Toc235903502][bookmark: _Toc237331798]Figure 1. Flowchart of the Proposed Meeting Scheduling Process
[bookmark: _Toc237331799]2.2 Explanation of the Scheduling Process
The scheduling process starts with gathering the weekly availability of all the group members (via individual timetables or via a shared calendar). Accurate availability data forms the basis of the scheduling process because it directly affects the quality of the final meeting allocation. After collecting availability, the weekly project deadline will be added to the system, such that only meeting times before the project date will be included. This gives ample time to accomplish work, conduct a check, and make changes if needed before the work is submitted [6].
The system then generates all possible meeting time slots based on members' shared availability. A system of automatic, systematic comparison between the respective timetables reveals opportunities for possible meetings. Each possible time slot is checked against hard constraints to exclude inappropriate slots at the early stages of the process. This algorithmic approach helps achieve uniformity, reduce scheduling errors, and avoid missing the right time to meet [1].
The system then verifies the availability of the members for each time slot that it generates, ensuring that all the mandatory requirements as identified by MoSCoW analysis are met. All meetings that conflict with lectures, work commitments, or other essential responsibilities are automatically excluded. The system removes unreasonable options before optimisation, which helps schedule more efficiently. Constraint satisfaction methods are well known and have been used to improve the performance of scheduling systems by only considering feasible solutions [5].
The remaining meeting options are then assessed by applying a Suitability Score (SS) to them and comparing them to each other. These are the number of members available, closeness to the project deadline, and timetable conflict. The length and fuller attendance of meeting occurrences are given more weight than those that concede something. Putting the alternatives in a rank order means that the selected meeting is an optimal one, not just an acceptable one.
The best meeting is then compared to the project deadline. If it occurs before the deadline, it is set as a definite meeting time. Otherwise, the system takes the next one above in the rank that is feasible and repeats until it finds a proper meeting. This iterative process helps to guarantee there is a schedule that meets the project’s needs and sticks to deadlines.
Finally, meeting notifications are distributed to all group members. These notifications also contain the date, time and venue of the meeting, or the online platform, the meeting agenda, and any preparation that has been needed. Reminder notifications can also go out for the meeting in advance to ensure more attendance and less misunderstanding.
[bookmark: _Toc237331800]2.3 Decision Points within the Flowchart
The flowchart has two important decision points. The first of these will see if all essential constraints are met – Member, Timetable and Deadline. If any requirement is not fulfilled, the meeting is considered rejected right away.
The second decision determines if the top-ranked meeting is held prior to the weekly project deadline. If it doesn't, then the system looks for the next best option until it is able to find a meeting. These decision points form part of an objective, efficient and goal-oriented scheduling process that results in a selection of the most appropriate time for the project meeting.
[bookmark: _Toc237331801]2.4 Assumptions
There are some assumptions made when proposing the solution.
· Group members provide accurate and updated availability information.
· Weekly project deadlines are established before they are scheduled.
· Students regularly check meeting notifications and respond promptly.
· Online meeting platforms are available if face-to-face meetings cannot be arranged.
· Meeting duration is agreed in advance and remains consistent for all scheduling calculations.
· All members are willing to attend the confirmed meeting unless exceptional circumstances arise.
The assumptions support the scheduling model, yet they also presuppose that the proposed solution is viable in a higher education environment.
[bookmark: _Toc237331802]2.5 How the Solution Meets the Objectives
The proposed solution directly addresses each need identified in the Assessment scenario.
Finding suitable meeting times
The solution finds common free periods that maximise attendance after comparing each member and removing inappropriate members. This systematic method is more effective than casual communication via messaging apps, where scheduling and decision-making are often made based on limited information.
Minimising timetable conflicts
Constraint checking eliminates meeting chances that overlap with lectures and employment or personal commitments. This greatly decreases crossovers to the timetable, leading to better attendance and less rescheduling.
Meeting weekly project deadlines
In project scheduling, the project deadlines are a necessary constraint. All confirmed meetings must be completed prior to the weekly meeting submission deadline to allow enough time for collaboration, task allocation and final review.
[bookmark: _Toc237331803]3. Reflection and Justification
The proposed scheduling solution was developed using several problem-solving techniques commonly applied in computing and information systems. Meeting scheduling problem is decomposed, abstracted, and explained (by systems thinking and algorithmic thinking), so that it is not treated as one problem. These approaches simplified the design process and supported the development of a structured and logical solution.
The scheduling problem is decomposed into the tasks of collecting availability, looking for conflicts, generating meeting options, ranking the alternatives and confirming the meeting time. The problem was decomposed into small, manageable subproblems, thus reducing the problem's complexity; each of these small subproblems was developed separately, and then the work was integrated with the total problem to be scheduled together. This structured approach has been widely known in software engineering to improve problem analysis and solution development [2].
The concept of abstraction was used to show that only information central to meeting scheduling was important, leaving out redundant details. The factors that contributed to participation were included, while disruptive influences not on the list (such as personal study style, communication preference, etc.) were not. This helped to keep the scheduling process simple and efficient.
Systems thinking was also applied by adopting the concept that scheduling involves many activities that are dependent and not just one activity. For example, meetings may be scheduled based on availability data, as may other areas such as notification, optimisation, and conflict detection. Considering these relationships ensured that each stage supported the overall scheduling process and contributed to a coordinated solution [6].
The algorithmic approach was used to design the flowchart. Each activity is in a logical sequence of inputs, processing, decision and outputs so that every scheduling request follows same programming rule. This enables fairer meetings, minimises human error and can be used to evaluate all meetable options in an objective manner.
The solution is therefore suitable because it is a problem of Constraint Satisfaction and its conflicting constraints are related to meeting scheduling. Constraint-based optimisation eliminates all infeasible meeting times first, and subsequently, the remaining feasible options are ranked based on a Suitability Score (SS). Furthermore, the MoSCoW prioritisation technique distinguishes between the must-have and wish-have requirements, ensuring that basic limitations are taken care of throughout the scheduling process.
Despite these strengths, the solution has limitations. It takes as a given that everyone is available with accurate and current availability details. Illness, work commitments or unexpectedly occurring circumstances could diminish scheduling accuracy. Additionally, the solution is most suited for small project groups; otherwise, the number of possible timetable combinations will grow rapidly, and computation will be a problem. Additionally, artificial intelligence or machine learning features might be introduced in future enhancements to fine-tune scheduling for larger teams and changing surroundings.
[bookmark: _Toc237331804]Conclusion
The scheduling of college group meetings is a complex problem because of different students' timetables and employment status, and different project deadlines in the week. This report broke down the problem to identify the needs, what changing values are there, and what constraints are there on the system, using the MoSCoW prioritisation framework. An abstraction-based representation along with a decomposition and systems-thinking-based constraint-based scheduling solution was then suggested and illustrated using a logical flowchart.
The proposed approach will systematically gather availability information, eliminate conflicting meeting options, prioritise available options based on their suitability and verify scheduled meetings before the project's final deadlines. The structured process reduces timetable conflicts, increases attendance, and enables project teams to finish their projects on time. There are assumptions and limitations, but the solution is an example of the application of the computational problem-solving method to a real-world collaboration problem in the context of higher education.
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