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1.INTRODUCTION
Group projects are important in computing courses. They help students learn to work talk to each other and solve problems. It can be hard to find a time that works for everyone to meet. This is because group members have classes, part-time jobs and personal things they need to do. These scheduling issues can cause meetings to be missed, some people to do work than others and delays in finishing project tasks on time.
Computational thinking is a way to solve problems like this. It involves breaking down problems into parts focusing on the main things finding patterns and thinking in a logical way [1]. These techniques can be used to look at scheduling problems and come up with a solution that finds good meeting times and reduces conflicts. The MoSCoW prioritisation technique is also useful. It helps identify the important needs of a system when designing it.[2]
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[bookmark: _Toc233792541]Figure 1. Computational Thinking Process. Adapted from the concept introduced by Wing [1].
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[bookmark: _Toc233792543]2.1 Problem Analysis
The problem illustrated by the case study is the struggle that students face in organizing group meetings for their projects. While group work is an essential component in computing studies, finding a meeting time that will fit all members can be difficult since students are likely to have varying lecture times, employment, and other engagements. As such, this may lead to postponement of meetings or having fewer members attending the meeting, causing ineffective communication and uneven division of tasks within a set deadline each week.

From a computational thinking standpoint, this is essentially a scheduling optimization problem where the objective is to find a time that would fit the availability of all members and ensure that the meeting is done before the deadline of the project. Scheduling problems involve considering various factors before an efficient solution can be provided [3].



[bookmark: _Toc233792544]2.2 Decomposition
One of the approaches to analysing the described problem from the point of view of computational thinking includes decomposition. Decomposition implies the division of a big and complex task into smaller ones which can be solved individually and then used as the base for a solution of a bigger one [1].

In case of this problem, it is possible to divide the task of scheduling into several smaller tasks. The first task is gathering information about the availability of students, including lecture timetables, work schedule and other personal matters. Then, these schedules need to be matched to see the periods of their availability. 
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2.3 Variables and Constraints
There are various factors that affect the scheduling process. These factors include the schedule of classes, the work schedule, personal engagements, the availability of the meeting time, the meeting length, and the deadline for the weekly project. Each of these factors affects the suitability of a specific meeting time for all the group members.

The solution must also consider various constraints. The meetings cannot be scheduled when the students are attending classes, at work, or are personally engaged. Also, all the group members must be able to attend the meeting, and the chosen meeting time must be before the weekly deadline. 

[image: ]
Figure 2: Example of scheduling constraints showing limited shared availability due to classes, work, and personal commitments.






[bookmark: _Toc233792546]2.4 Requirement Prioritisation Using the MoSCoW Technique
To determine which system requirements are the most critical, the MoSCoW prioritization method is used. MoSCoW divides requirements into four categories, namely: Must Have, Should Have, Could Have, and Won't Have [4].

The system should be able to find the time when all members of the group can have a meeting, find a way to prevent clashes in their timetables, and set up the meetings before the deadline in one week. This is the must-have criteria since the system cannot fulfill its purpose without these requirements.

Optional features such as notifications about the meetings, finding alternative times for meetings, or connecting to online calendars are useful but do not belong to the must-have category. The more complex functions that can be added later to the system are the use of artificial intelligence to predict availability in the future and tracking people's attendance at the meetings.

[image: ]
Figure 3. MoSCoW Prioritisation Technique (adapted from Clegg and Barker [4]).
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[bookmark: _Toc233792548]3.1 Proposed Solution
In order to solve scheduling problems faced by students, a scheduling algorithm is suggested with the application of computational thinking. It involves finding out the availability of all members of the group, comparing their timetables, identifying common spare time and arranging for a meeting before the project deadline of each week. 
The process of scheduling starts with collection of timetables of all students in the group, including their lectures and work schedule, as well as their own free time. In case several time periods are available, then the first available time period is chosen, which gives extra time for completing the project.
However, in cases where no time slot is available, the system keeps on searching until the right one is found. Students can also change their availability so that the whole search can be carried out once more. 
In this case, the problem-solving process follows the rules of algorithmic thinking whereby the solution is arrived at by following a process consisting of input, process, decision, and output [3]. The process also follows systems thinking whereby the availability of the members of the group affects the scheduling process, which needs to take into consideration all the factors [5].
[image: ]
Figure 4. Conceptual illustration of identifying overlapping availability for meeting scheduling.
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[bookmark: _Toc233792550]Figure 5. Flowchart of the Proposed Group Meeting Scheduling Process (Author's own work).


[bookmark: _Toc233792551]3.3 Explanation of the Flowchart
The scheduling process starts once the deadline for the project is entered in the system. Setting the deadline in the beginning is important as all suggested meetings will be evaluated in accordance with time limitations of the project.

The second step implies gathering the schedule and the availability of each group member. Such information may include the schedule of lectures and working hours when students cannot participate in meetings. 

The first step involves determining if the free time between the group members has been determined. In case no common free time is established, the alternative free times are sought and compared to find an appropriate one.

In case there is a common free time available for the meeting, the second step involves determining if the proposed time for meeting will be before the deadline of the week's project. In case the proposed time for the meeting satisfies the deadline condition, then it becomes official and shared with all the group members.

This ensures that the scheduling conflicts are minimized as the proposed times will satisfy both the availability of the group members and the deadlines of the project. Using a decision-making process ensures accuracy [3].
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3.4 Decision Points and Assumptions

The suggested solution involves two decision points that would help determine whether a proper meeting could be organized. The first decision point will check whether there is a period of mutual availability for all members of the group. In case there is no such period of availability, then the program will continue looking for a suitable time slot among other available options.

The second decision point will make sure that the chosen meeting time does not happen later than the deadline for the week's project. This will ensure that meetings are organized earlier than deadlines and allow the students to finish their task on time.

Some assumptions have been made when coming up with this solution. First, it is assumed that each student will provide an updated timetable including the lecture hours, work hours, and personal availability. Lastly, it is assumed that all the members are willing to attend the meeting after agreeing on a date. Assumptions made make the scheduling process easier by enabling the proposed system to concentrate on coming up with the best suitable meeting date.
[image: ]
Figure 6. Decision-making process used during the meeting scheduling algorithm.
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3.5 How the Solution Meets the Requirements

The proposed solution addresses the three objectives in the problem scenario. First, the solution is able to determine suitable meeting dates through comparison of availability of all group members then selecting a convenient date for them.
Secondly, the number of timetable conflicts is kept at a minimum because the algorithm takes into account time periods which are not occupied by lectures, work or personal obligations. If there is a conflict, then the system tries to find a different time period to schedule a meeting that all members of the team can attend. This is how decision-making with the help of algorithms works as all actions are based on prearranged criteria [3].

Finally, the proposed solution guarantees that the meeting will take place before the deadline on the project for the week as all proposed meetings are being checked on compatibility with the deadline and only after this is happening. Thus, team members will be able to talk about progress, allocate tasks and solve problems related to the project before it is too late.

Thus, the scheduling process that is being proposed can be seen as a very rational solution to the problem. The solution involves the application of computational thinking techniques and makes decisions in a certain order.










[bookmark: _Toc233792554]4. Reflection and Justification

The suggested solution has been developed through the use of various computational thinking techniques in order to solve the problem and create an appropriate scheduling process. One of the techniques used is decomposition, when the whole process of scheduling has been divided into small steps, such as gathering students' availability, comparison of schedules, verification of conflict, and verification of a good timing for a meeting. Such decomposition has made the problem-solving process much easier and helped to develop a rational solution [1].

Another one is abstraction. Instead of taking into consideration every single detail about the life of each participant, only those details, which are relevant to the scheduling process have been considered. Relevant details include class schedules, working hours, free time and deadlines for the projects [6].

Finally, algorithmic thinking has been applied in the creation of an algorithmic process that has to be followed in order to schedule students' meetings. The process includes collection of student availability, comparison of schedules, verification of conflicts, verification that meetings take place prior to the deadline, and final verification of the meeting.

In the solution, there is a pattern identification whereby all student groups go through the same scheduling difficulties. Though all timetables for the students may differ, the scheduling process will apply to everyone since all timetables have intervals when the time is free or busy. This way of recognising the patterns makes it possible to use the same algorithm even if the number of students varies.

The selected method is appropriate because it solves the problems stated under the objectives. The first objective was to determine the best time for the meeting, while the other one was reducing the timetable conflict and meeting arrangements before the project deadline. The MoSCoW technique used in the system development prioritised the critical needs of the system and the optional features.


Although the proposed solution has numerous strengths, it is not without flaws. First, the solution requires accurate and timely updates from each group member on their availability. Second, the solution operates under the assumption that there is an overlapping period that will work for all members of the group. 
There is a possibility that the group will not have any overlapping availability, especially when assessments come around.
In conclusion, the presented solution shows the power of using the computational thinking process in order to develop an effective solution for practical problems. Through the application of decomposition, abstraction, pattern recognition and algorithms, the solution becomes clear.
[image: ]
Figure 7. Systems thinking and iterative problem-solving process.
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5. Conclusion

In this report, the problems faced by students in scheduling meetings of their groups to work on project assignments have been addressed considering the issue of conflicting class schedules, part time job commitments and personal engagements. Using the computational thinking approaches like decomposition, abstraction, pattern recognition and algorithmic thinking, the problem has been logically structured and an appropriate solution has been designed.

The solution presented here follows a logical way to match the availability of group members, minimize the conflicts in schedule and arrange the meeting before the deadline of the weekly project. The application of MoSCoW prioritization technique also made it possible to determine the essential system requirements. 


[image: ]

Figure 8: Computational thinking and structured problem-solving approach used to design an effective scheduling solution.
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