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[bookmark: _Toc235079602]INTRODUCTION
Group projects are a common part of computing courses because they help students develop teamwork, communication and problem-solving skills. However, organizing meetings can be difficult because students have different class timetables, part-time jobs and personal commitments. These differences often make it challenging to find a meeting time that suits everyone, which can lead to poor communication, uneven workloads and missed deadlines. From my experience, organizing meetings is often one of the biggest challenges in group work because students have different schedules and responsibilities.
This report analyses the scheduling problem using computational thinking and structured problem-solving techniques. It identifies the requirements, variables and constraints, applies the MoSCoW prioritization technique to classify system requirements, and proposes a scheduling solution supported by a flowchart. Finally, the report reflects on the approach used and evaluates its strengths and limitations using relevant academic literature.
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[bookmark: _Toc235079604]Problem Analysis
This involves students studying on the same computing course who must complete group projects. Each group needs to hold regular meetings before weekly project deadlines so that work can be planned, monitored, and completed on time. Unfortunately, every student has a different schedule. Some students attend lectures at different times, others work part-time, while many have family or personal commitments outside college. These differences make it difficult to find a meeting time that suits every member of the group.
The problem is not simply finding free time. Instead, the solution must consider multiple factors simultaneously. Every student's availability must be compared, scheduling conflicts must be minimized, and meetings must always take place before the weekly submission deadline. This means the problem is an optimization problem because the aim is to find the best possible solution from several possible meeting times.
Computational thinking provides an effective framework for solving this type of problem. Computational thinking involves solving problems by breaking them into manageable components, identifying patterns, removing unnecessary information, and developing algorithms that can be repeated consistently [1] [2]. 
[bookmark: _Toc235079605]Decomposition
Decomposition is the process of breaking a large and complex problem into smaller, more manageable tasks. Rather than attempting to solve the scheduling problem all at once, the overall process can be divided into a sequence of simpler activities [3].
The first task is collecting each student's timetable and availability for the week. This includes lecture times, work shifts, and any personal commitments that prevent attendance at meetings.
The second task is comparing all schedules to identify overlapping periods when every student is available. If no common availability exists, the group must either negotiate alternative times or ask members to update their availability.
The third task is checking whether the available meeting times occur before the weekly project deadline. Any meeting scheduled after the deadline would fail to achieve the project's objectives and should therefore be rejected.
The fourth task is selecting the most suitable meeting time from the remaining options. Where several possible meeting times exist, the system should choose the one that creates the fewest timetable conflicts while maximizing attendance.
The final task is informing all group members of the confirmed meeting time and allowing updates if circumstances change before the meeting takes place.
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To design an effective scheduling solution, it is necessary to identify the variables that influence the decision-making process. Variables are pieces of information that change depending on the circumstances and are used by the algorithm to determine the most suitable meeting time.
The key variables for this scheduling system are:
	Variable
	Description

	StudentName
	The name or identification number of each group member.

	TimeTable
	The students’ weekly college timetable includes lectures and practical sessions.

	WorkSchedule
	Times when the student is unavailable because of part-time employment.

	PersonalCommitments
	Any additional commitments such as appointments, family responsibilities, or extracurricular activities.

	Availability
	The periods during which the student is free to attend meetings.

	CommonSlots
	Time periods that are available for every member of the group.

	Deadline
	The date and time by which the week's project work must be completed.

	MeetingTime
	The final meeting time is selected by the system.

	ConflictCount
	The number of scheduling clashes associated with a proposed meeting time.


Table:
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Every problem has constraints that limit the possible solutions. Constraints are factors that cannot be ignored because they affect the outcome of the scheduling process.
Here are some of the common constraints.
Students have different lectures and laboratory timetables.
Many students work part-time, reducing their availability.
Personal and family commitments vary between individuals.
Meetings must take place before the weekly project deadline.
Every member should be able to attend where possible.
Meeting rooms or online conferencing platforms may only be available at certain times.
Students may update their availability during the week due to unexpected changes.
Functional Requirements
Functional requirements describe what the scheduling system must do to solve the problem.
The proposed system should:
Collect availability information from every group member, Store student schedules securely, compare all schedules automatically, identify overlapping periods of availability, reject meeting times that occur after the weekly deadline, Select the most suitable meeting time, inform all students about the scheduled meeting, allow students to update their availability if circumstances change.
Non-Functional Requirements
Non-functional requirements describe how the system should perform rather than what it should do.
The scheduling solution should:
Produce results quickly, be easy for students to understand and use, protect students' timetable information, produce accurate scheduling recommendations, be reliable and available whenever students need to organize meetings, be flexible enough to accommodate timetable changes.
Meeting these non-functional requirements improves the usability and effectiveness of the proposed solution.
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The MoSCoW technique is a requirements prioritization method that categorizes features into four groups: Must Have, Should Have, Could Have, and Won't Have [4]. 
	Priority
	Requirement
	Justification

	Must Have
	Collect every student's availability.
	Scheduling cannot begin without accurate availability information.

	Must Have
	Identify common free time slots.
	Essential for arranging meetings that everyone can attend.

	Must Have
	Ensure meetings occur before deadlines.
	Directly addresses the project objective.

	Must Have
	Minimize timetable conflicts.
	Reduces missed meetings and improves collaboration.

	Should Have
	Allow students to edit availability.
	Keeps schedules accurate when circumstances change.

	Should Have
	Send meeting notifications automatically.
	Improves communication between team members.

	Could Have
	Recommend online meetings if no physical meeting is possible.
	Provides flexibility without affecting the core system.

	Could Have
	Record attendance at meetings.
	Useful for monitoring participation but not essential.

	Won't Have
	Automatically change university timetables or work shifts.
	Outside the control and purpose of the scheduling system.

	
	
	


Fig1: table showing MOSCOW.
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Systems thinking is a problem-solving approach that considers how different parts of a system interact rather than viewing each part independently [5]. In this scheduling scenario, the system consists of several interconnected elements, including student timetables, work schedules, project deadlines, meeting availability, and communication between group members.
A change to one part of the system can affect the entire scheduling process. For example, if one student accepts an additional work shift, the group's common availability may change completely. Likewise, if the project deadline is brought forward, the algorithm must identify an earlier meeting time. Viewing the scheduling problem as an interconnected system resulted in a more realistic and flexible solution.
By applying systems thinking, the proposed solution considers the relationships between different variables rather than treating each scheduling issue as an isolated problem. This holistic approach improves the reliability and practicality of the final scheduling process.
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After analyzing the problem and identifying its requirements, variables, and constraints, the next stage is to develop a structured solution. The proposed solution uses a logical algorithm to compare each student's availability, identify common meeting times, minimize scheduling conflicts, and ensure that meetings take place before weekly project deadlines. A flowchart provides a visual representation of the algorithm and shows how decisions are made throughout the scheduling process. Using a flowchart makes the solution easier to understand, test, and implement because each stage is represented by a standard flowchart below.
[image: ]
Fig1: Flowchart.
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The scheduling process begins by collecting information from every student in the project group. Each student provides their weekly timetable, work schedule, and any personal commitments that prevent them from attending meetings. This information forms the input for the scheduling algorithm.
Once the availability data has been collected, the system stores it in a structured format so that it can be compared efficiently. Each student's available time slots are then analyzed to identify periods where every member of the group is free. This process removes any times that conflict with lectures, work shifts, or personal commitments.
If the system cannot find any common availability, the algorithm requests updated availability from group members. Students may have flexibility to swap work shifts or adjust personal commitments, allowing new meeting times to become available. This prevents the scheduling process from ending without a solution.
When common free time slots are identified, the algorithm checks whether each possible meeting takes place before the weekly project deadline. Any meeting that occurs after the deadline is automatically rejected because it would not help the group complete its work on time.
If several suitable meeting times remain, the algorithm compares them to determine which option creates the fewest scheduling conflicts. For example, one meeting may require several students to leave work early, while another may fit comfortably into everyone's schedule. The system therefore selects the meeting that causes the least disruption while still allowing all members to participate.
Finally, the selected meeting time is communicated to every member of the group. Notifications ensure that everyone is aware of the confirmed meeting and has sufficient time to prepare. If a student's availability changes unexpectedly before the meeting, the scheduling process can be repeated using updated information.
Is Availability Available?
The first decision checks whether all group members have submitted their availability. If information is missing, the algorithm cannot continue because accurate scheduling depends on complete data from every student.
 Are Common Time Slots Available?
After comparing all schedules, the algorithm determines whether any overlapping periods exist. If no common availability is found, students are asked to review and update their schedules. This prevents impossible meeting times from being selected.
 Is the Meeting Before the Deadline?
Every possible meeting time is compared with the weekly project deadline. Meetings scheduled after the deadline are rejected because they fail to meet the project's objectives.
 Which Meeting Time Is Best?
If several suitable meeting times remain, the algorithm evaluates each option by considering timetable conflicts. The meeting that causes the least disruption while allowing maximum attendance is selected.
Assumptions
The proposed solution is based on several assumptions.
Students provide accurate and truthful availability information. Timetables are updated whenever changes occur. Every student checks notifications regularly. Weekly deadlines are fixed and known in advance. Students are willing to attend meetings once they have been scheduled. All students have access to the internet if meetings take place online.
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The scheduling problem can also be viewed as an allocation optimization problem. Allocation optimization involves assigning limited resources in the most effective way to achieve a desired objective [6].
Rather than selecting the first available meeting time, the algorithm evaluates multiple possible options before choosing the one that best satisfies the project requirements. This approach increases the likelihood that every member can attend, reduces scheduling conflicts, and improves overall group collaboration.
By using optimization principles, the solution avoids unnecessary delays and helps ensure that meetings contribute effectively to successful project completion.
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First, it finds suitable meeting times by comparing every student's availability and selecting only those periods where all members are free. This ensures that meetings are inclusive and maximize participation.
Second, the solution minimizes timetable conflicts by eliminating unavailable time slots and selecting the meeting that causes the least disruption to students' academic, work, and personal commitments. As a result, attendance is likely to improve and project tasks can be distributed more fairly.
Finally, the algorithm ensures that meetings always occur before the weekly project deadline by rejecting unsuitable meeting times and prioritizing those that allow sufficient time for completing project work. This helps reduce late submissions, improves time management, and supports successful collaboration throughout the duration of the project.
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The first technique used was decomposition. Instead of attempting to solve the scheduling problem as one large task, it was broken down into smaller and more manageable components. These included collecting availability, comparing schedules, checking deadlines, selecting the best meeting time, and notifying students. Breaking the problem into stages made the solution easier to understand and ensured that each part could be tested individually before moving to the next step. This reduced the likelihood of errors and made the overall design more organized.
The second technique was pattern recognition. When comparing students' timetables, the algorithm searches for recurring patterns in availability. For example, if several students are regularly free on Wednesday afternoons, the system identifies this as a potential meeting time. Recognizing these patterns improves efficiency because the algorithm does not need to examine every possible combination of times from the beginning.
Another important technique was abstraction. During the design process, only information that directly affected scheduling was included. Factors such as students' grades, favorite subjects, or personal interests were ignored because they have no impact on meeting availability. Removing unnecessary information simplified the problem and allowed the solution to focus only on the variables that influence scheduling decisions.
Then, algorithmic thinking was used to create a structured sequence of logical steps. The flowchart represents an algorithm that follows the same process each time a meeting needs to be organized. Using an algorithm ensures that scheduling decisions are consistent, repeatable, and less likely to be influenced by human error.
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The proposed approach is appropriate because it directly addresses each of the objectives identified in the problem scenario.
The first objective was to find suitable meeting times for all group members. The algorithm achieves this by collecting availability information from every student and identifying only those time slots that are common to everyone. This improves participation and encourages equal contribution during project meetings.
The second objective was to minimize timetable conflicts. Instead of selecting the first available meeting time, the algorithm compares several options and chooses the one that causes the fewest clashes with lectures, work schedules, and personal commitments. This optimization process makes the scheduling solution more practical and fairer.
The third objective was to ensure that meetings take place before weekly project deadlines. The algorithm includes a validation step that automatically rejects any meeting time that occurs after the deadline. This encourages better time management and reduces the likelihood of late submissions.
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Although the proposed solution is effective, several limitations should be acknowledged.
One limitation is that the algorithm relies on students providing accurate availability information. If students forget to update their schedules or enter incorrect information, the meeting selected by the system may no longer be suitable.
A second limitation is that very large project groups are less likely to have common free time. As the number of students increases, the number of overlapping time slots generally decreases, making scheduling more difficult.
Another limitation is that unexpected events cannot always be predicted. Illness, transport problems, emergency work commitments, or family responsibilities may require meetings to be rearranged at short notice.
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Organizing meetings for student project groups is a common but complex problem because individuals have different timetables, work commitments, and personal responsibilities. Without effective scheduling, project communication can suffer, workloads may become uneven, and deadlines may be missed.
This report analyzed the problem using computational thinking and structured problem-solving techniques. The problem was successfully deconstructed into smaller tasks, and key variables, constraints, and requirements were identified. The MoSCoW prioritization technique was used to determine the most important system requirements, ensuring that the proposed solution focused on essential functionality.
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