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1. Introduction
Scheduling a time when all team members are available to work together is a common challenge in higher education. Many students also work part-time, which makes it difficult to find a time when everyone is available. Students have different class schedules, making it difficult to work together on a team project which needs to be completed by the end of each week. It’s hard to find a time when all members are free. This report addresses both learning objectives of the module. It first explains the scheduling problem and its requirements and constraints (Section 2). It then presents the suggested solution and explains how it works (Sections 3 and 4). First, the scenario is simplified using the Moscow method. A flowchart is used to show the proposed solution and explain each step. After that, the problem‑solving steps and the reasons for choosing them are described. The report is not about fixing the timetable for one group but about making a solution that works for all groups.
2. Problem Deconstruction
The situation describes a common challenge in college group projects. Team members have different class schedules, part-time jobs and personal commitments this makes it difficult to find a time when everyone is available to meet before the weekly project deadline. Before solving, we see three main reasons for the problem: no two members share the same free time, a lack of a shared, organised way to compare those schedules and there is no plan for what to do if no meeting time works for everyone. The scenario shows that students may miss the time limit and some group members may have to work more than others and finish later. As a result, assignments may be submitted late even when everyone is trying. It works better if meetings are organised clearly instead of students trying on their own.
Before developing a solution, the problem should first be broken down into smaller, clear parts. Wing [1] explains that decomposition is an important problem-solving technique. It means breaking a large and difficult problem into smaller parts. Each part can be solved separately before combining them into one complete solution.
The problem can be divided into smaller parts, which shows three related problems: (i) representing each member's availability in a form that can be compared, (ii) identifying the time windows in which every member's availability overlaps and (iii) making sure the chosen meeting time falls before the weekly deadline. By dividing the problem into smaller parts, one algorithm can be used by any group instead of creating a new solution for every timetable.
2.1 Moscow Analysis
To highlight the most important factors of the solution and what is needed, the Moscow method was used for arranging the requirements found in the scenario. As per the Agile Business Consortium [2], there are four groups of requirements in the Moscow methodology. These four groups are 'Must Have', 'Should Have', 'Could Have' and 'Won't Have'. They help the team to focus on the most important tasks and efforts available. Table 1 displays the output of this exercise.
Table 1: Moscow analysis of the scheduling problem
	Category
	Requirement

	Must have
	1. Collect each group member's class, work and personal schedule.
1. Find a time when everyone is free to meet.
1. Make sure the meeting is before the weekly deadline.

	Should have
	1. Choose the best meeting time from all the available options.
1. Have a backup plan if no common meeting time is available.

	Could have
	1. Let the group choose the meeting length and whether it will be online or in person.
1. Send a reminder before the meeting.

	Won't have (this iteration)
	1. Connect the system to Google Calendar or Outlook.
1. Use past meetings to suggest better meeting times.


2.2 Variables, Requirements and Constraints
After the Moscow analysis, the main parts of the problem were detected. This made it easier to understand the problem and develop the solution step by step. Table 2 shows these variables, which are used throughout the report.
Table 2: Main variables used in the solution
	Symbol
	Description

	n
	Number of members in the project group.

	T
	The group can pick from all the meeting times available during the week.

	Ai
	It shows if each group member is free or busy at different times during the week

	D
	The weekly project deadline is the last time by which the group must finish the meeting

	S
	The time slots when all group members are free to meet.

	Pi 
	Each group member has a preferred meeting time, which helps in choosing the best option when more than one time is available



These variables help to define the rules that the solution follows. First, a meeting time can only be chosen if every group member is free. Second, the meeting must take place before the project deadline. Third, each group member gives their weekly availability only once, so it is treated as fixed for that week. Finally, the group is required to have a small number of members, usually 3 to 6 students. This makes it easier to find a meeting time that suits everyone
The problem is not only finding a time to meet. The main goal is to find a meeting time when all group members are available before the project deadline. If there is more than one suitable time, the best one should be chosen. Looking at the problem in this way makes it easier to develop a solution that can be used in similar situations. The solution is explained in Section 2.
3. Flowchart
Figure 1 shows the planned scheduling algorithm. It uses the information from Section 2 to find the best meeting time.
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4. Solution Explanation
The algorithm first collects each team member’s weekly timetable, work shifts, and personal duties (Step 1), and then converts this information into an availability list called Ai. In Step 2, the week’s free and busy time slots are shown using simple numbers: 1 means free and 0 means busy. Wing [1] explains that this method works by removing extra details and keeping only the information necessary to solve the problem. Changing schedules into 1s and 0s means we don’t care why someone is busy, only if they are free or not. In Step 3, the algorithm compares the availability of all team members and finds the time slots when everyone is free. These free time slots are kept in Set S. This helps in finding meeting times that match everyone’s schedule.
In Step 4, the algorithm removes any shared free time that comes after the project deadline. This makes sure the meeting is planned before the deadline. Next, it checks if there are any suitable time slots left. If there is at least one, the algorithm compares them by looking at how close they are to the deadline, how much time is available for the meeting and what the team members choose. After comparing the options, it picks and confirms the best meeting time. This lets the team pick a good time and avoid clashes.
When there is no proper time frame available before the deadline, the algorithm will not come to a halt but will try to find an alternative way out. The group may divide into small teams, opt for a meeting that takes less time, conduct the meeting at a different time than normal, such as early in the morning or communicate with each other through messaging and documents. Once these changes are made, the algorithm searches the schedule once more to find a proper meeting time.
The algorithm is created under several simple theories. The first assumption is that every member of the team is aware of his/her schedule for the coming week and that this schedule will remain the same throughout the week. The second assumption is that people will tell the truth about their schedules because the algorithm depends on this information. To simplify the problem, the algorithm assumes that there is one meeting and one deadline per week. In case of multiple deadlines, the same algorithm will apply to each of them.
The flowchart provides a clear step-by-step solution to the scheduling problem. The flowchart uses variables that are general in nature rather than facts from one organisation. This means the solution can be used in different situations instead of only the example in this report.


5. Reflection and Justification
Wing [1] explains several computational thinking methods and some of them were used to develop this solution. The problem was broken into three clear parts: representing each member's availability, finding a common meeting time and making sure the meeting is before the deadline. This approach was used by changing each person's weekly schedule into simple free and busy times and by using simple variables. (n, T, Ai, D, S). The solution also used patterns from similar scheduling problems, recognising that "finding a common free time for several people" is a common problem that has been solved before, using methods such as finding a common free time followed by using existing backup methods, as shown by Tsuruta and Shintani [5] and the CSPLib problem library [6].
Systems thinking also helped explain the problem. Checkland [3] argues that a systems method takes a broad view of a situation, seeing how all the parts work together rather than treating them in isolation and Meadows [4] also explains that a system is made up of connected parts working together.
This suits the scheduling problem because a group is more than a collection of timetables. Each member's schedule affects the others. If a group repeatedly fails to meet, workload becomes irregular, deadlines slip further and the pressure to find a slot increases, which makes members less flexible. Looking at the group as one system instead of separate people shows why the algorithm needs a backup plan. If there is no suitable meeting time, the backup plan allows the group to keep working.
The choice of the Moscow technique, defined by the Agile Business Consortium [2] as the requirements analysis tool, was justified by the nature of this technique itself as the one designed for tasks with a fixed deadline and the focus should be on what is necessary to get done, not all that could be nice to do and this approach directly links to the weekly deadline scenario. The solution also uses ideas from constraint satisfaction because this method has worked well in similar scheduling problems. Studies by Tsuruta and Shintani [5] and the CSPLib problem library [6] show that it is an effective way to find suitable meeting times. In Step 5, the available meeting times are compared so the most suitable option can be selected. In this problem, the limited resource is the free time shared by the group members. The algorithm compares the available time slots and selects the best one for the meeting.
The solution also has some limitations. It assumes that everyone's schedule is correct and does not change during the week. If someone's timetable changes, the meeting time must be checked again. It also treats each time as either free or busy, so it does not show which times people prefer. Although the algorithm chooses the best available option, there may still be rare cases where no suitable meeting time can be found. In that situation, the group may need to work separately or ask the tutor for help. In the future, the system could include extra features to handle these situations more effectively.
Breaking the problem into smaller tasks, using simple variables and studying the group as a whole helped produce a practical solution.. The solution also meets the three main goals given in the original scenario.
6. Conclusion
This report described a common group scheduling problem using the Moscow method and simple variables. It then showed a flowchart for finding a meeting time when all group members are available before the project deadline. If the group cannot agree on a time, the solution uses a backup plan. The report also explained how the problem was analysed and how the solution was developed. Since the solution uses basic variables instead of one group's actual timetable, it can be used in many similar situations. The solution works well, but it may need to be updated if people's schedules change or if they prefer different meeting times.
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Figure 1: Flowchart of the proposed group meeting scheduling optimization process





