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1.0 Problem Deconstruction
Effective problem solving begins with understanding the problem before designing a solution. According to Polya, complex problems should first be broken down into smaller, manageable parts to improve analysis and decision-making [1]. This process, known as problem decomposition, is a fundamental computational thinking technique that enables developers to identify the essential components of a problem while ignoring unnecessary details through abstraction [2]. In the given scenario, students enrolled in a college computing course experience difficulties coordinating group project meetings because of conflicting schedules caused by lectures, part-time employment, and personal commitments. Consequently, meetings are often delayed or poorly attended, leading to unequal task distribution, reduced collaboration, and late project submissions.
[bookmark: _Toc236647841]1.1 Problem Breakdown
The overall problem can be divided into four interrelated components:
1. Availability Collection 
· Each student has a unique timetable containing lectures, work shifts, and personal commitments. 
· These schedules must be collected before meeting times can be determined. 
2. Schedule Comparison 
· Individual schedules need to be compared to identify overlapping periods during which every member is available. 
· This comparison forms the basis for selecting suitable meeting times. 
3. Meeting Allocation 
· Once common free periods have been identified, the system must choose the most appropriate meeting slot. 
· The selected meeting should occur before the weekly project deadline while causing minimal disruption to students' existing commitments. 
4. Confirmation and Notification 
· The agreed meeting time should be communicated to all members. 
· If no suitable time exists, alternative arrangements should be considered, such as selecting the slot that accommodates the majority of members or requesting updated availability. 
Breaking the problem into these smaller tasks simplifies solution development and follows the divide-and-conquer principle commonly used in computational problem solving [2].

[bookmark: _Toc236647842]1.2 Requirements and Constraints Using the MoSCoW Technique
The MoSCoW prioritisation technique, developed by Clegg, classifies system requirements into four priority categories: Must Have, Should Have, Could Have, and Won't Have [3]. This approach assists in distinguishing essential system functions from desirable features.
	Priority
	Requirement

	Must Have
	Collect availability from every group member.

	
	Identify common available meeting times.

	
	Schedule meetings before weekly project deadlines.

	
	Minimise timetable conflicts.

	Should Have
	Automatically recommend the best meeting slot.

	
	Notify all members of the confirmed meeting time.

	
	Allow students to update their availability when schedules change.

	Could Have
	Rank multiple meeting options according to convenience.

	
	Integrate with digital calendars such as Google Calendar or Microsoft Outlook.

	Won't Have (Current Scope)
	Automatic rescheduling based on last-minute cancellations.

	
	Artificial intelligence prediction of future student availability.


The MoSCoW framework ensures that critical scheduling functions receive priority during system development while less essential features can be implemented in future versions.

[bookmark: _Toc236647843]1.3 Constraints
Several constraints influence the effectiveness of the scheduling solution:
· Students have different lecture timetables. 
· Many students work part-time with varying shift patterns. 
· Personal commitments reduce overall availability. 
· Meetings must occur before fixed weekly project deadlines. 
· The solution should accommodate all group members whenever possible. 
· Availability information must remain accurate and up to date. 
These constraints represent limitations that the scheduling algorithm must consider when selecting suitable meeting times.

[bookmark: _Toc236647844]1.4 Relevant Variables
To design an effective scheduling system, several variables must be identified.
	Variable
	Description

	Student ID
	Identifies each group member.

	Group Size
	Number of students in the project team.

	Availability
	Free time slots for each student.

	Busy Schedule
	Lectures, work shifts, and personal commitments.

	Meeting Duration
	Required length of the meeting (e.g., one hour).

	Deadline
	Weekly submission or project deadline.

	Candidate Time Slots
	Potential meeting periods identified after schedule comparison.

	Conflict Count
	Number of timetable clashes for each proposed meeting time.


These variables provide the information required for comparing schedules, evaluating conflicts, and selecting the most appropriate meeting time.

[bookmark: _Toc236647845]2.0 Proposed Solution
To address the scheduling challenges faced by student project groups, a structured scheduling process is proposed that systematically collects availability information, compares individual timetables, identifies common free periods, and selects the most suitable meeting time before the weekly project deadline. The solution applies principles of computational thinking, systems thinking, and allocation optimisation to ensure that meetings are organised efficiently while minimising timetable conflicts.
The proposed approach assumes that each student submits their weekly availability before the scheduling process begins. The system then analyses the collected information, identifies overlapping free periods, evaluates each available time against project constraints, and recommends the optimal meeting slot. If no common availability exists, the system identifies the meeting time with the fewest conflicts and requests confirmation from affected members.
This structured approach reduces the manual effort involved in coordinating meetings and promotes equitable participation among group members.

[bookmark: _Toc236647846]2.1 Flowchart of the Scheduling Process
The following flowchart illustrates the logical sequence of the proposed scheduling algorithm.
            [image: ]

[bookmark: _Toc236647847]2.2 Explanation of the Proposed Solution
The scheduling process consists of several logical stages, each designed to eliminate scheduling conflicts while ensuring that meetings occur before project deadlines.
[bookmark: _Toc236647848]Stage 1: Collecting Student Availability
The first stage involves collecting availability from every member of the project group. Students submit their weekly schedules, including lecture timetables, work commitments, extracurricular activities, and personal obligations. This information forms the primary dataset for scheduling decisions.
The completeness of this information is essential because missing or inaccurate availability could lead to unsuitable meeting recommendations. Therefore, the system first verifies that all members have submitted their schedules before proceeding.
This stage reflects the data acquisition phase commonly found in decision-support systems, where reliable inputs directly influence the quality of outputs [5].

[bookmark: _Toc236647849]Stage 2: Comparing Individual Schedules
Once all schedules have been collected, the system compares each student's available time slots to identify periods where every member is simultaneously free.
This comparison represents the abstraction process in computational thinking. Rather than analysing every activity individually, the system focuses only on available time blocks that satisfy the meeting requirement.
If several common periods exist, they become candidate meeting times for further evaluation. If no common availability is found, the system proceeds to identify the option with the fewest timetable conflicts.
This comparison stage significantly reduces scheduling complexity by filtering out impossible meeting periods before optimisation begins [6].

[bookmark: _Toc236647850]Stage 3: Checking Weekly Deadlines
Every candidate meeting time is evaluated against the weekly project deadline.
Only meetings that occur before the deadline are considered valid.
For example:
· Weekly project submission: Friday 5:00 pm 
· Candidate meetings: 
· Tuesday 3 pm 
· Wednesday 5 pm 
· Saturday 10 am 
The Saturday meeting would automatically be rejected because it does not support timely completion of project tasks.
This decision point ensures that scheduling contributes directly to successful project delivery rather than simply finding a convenient meeting time.
[bookmark: _Toc236647851]Stage 4: Selecting the Best Meeting Time
Where multiple suitable meeting periods exist, the system selects the most appropriate option using allocation optimisation principles.
Selection criteria include:
· Lowest number of timetable conflicts. 
· Earliest suitable meeting before the deadline. 
· Maximum attendance. 
· Equal convenience for all group members. 
Allocation optimisation seeks to distribute limited resources in this case, available time in the most efficient manner while satisfying defined constraints [7].
For example:
	Meeting Time
	Students Available
	Conflicts

	Monday 4 pm
	5/5
	0

	Tuesday 6 pm
	5/5
	0

	Thursday 7 pm
	4/5
	1


Although both Monday and Tuesday satisfy all requirements, Monday would normally be selected because it provides additional time for completing project tasks before the deadline.
[bookmark: _Toc236647852]Stage 5: Conflict Management
Situations may arise where no single meeting time accommodates every member.
Instead of terminating the scheduling process, the system applies an alternative strategy:
· Identify the meeting time with the fewest conflicts. 
· Notify unavailable members. 
· Request confirmation or schedule adjustments where possible. 
This flexible approach increases the likelihood of successful collaboration while recognising that perfect scheduling may not always be achievable.
Such adaptive decision-making is characteristic of practical scheduling systems operating under real-world constraints [8].


[bookmark: _Toc236647853]Stage 6: Meeting Confirmation
After selecting the optimal meeting time, the system sends confirmation to all members.
The notification includes:
· Meeting date 
· Meeting time 
· Expected duration 
· Project agenda 
· Weekly deadline reminder 
Providing early confirmation reduces confusion and encourages accountability among group members.

[bookmark: _Toc236647854]2.3 Key Decision Points
The flowchart contains several important decision nodes that determine the scheduling outcome.
[bookmark: _Toc236647855]Decision 1: Have all students submitted availability?
The algorithm cannot proceed without complete scheduling information.
If submissions are incomplete, reminders are sent until sufficient data are available.

[bookmark: _Toc236647856]Decision 2: Are common time slots available?
If overlapping availability exists, scheduling continues normally.
Otherwise, conflict minimisation procedures are activated.

[bookmark: _Toc236647857]Decision 3: Does the meeting occur before the deadline?
Meetings scheduled after project deadlines are automatically rejected.
The algorithm searches for another suitable time until a valid option is identified.

[bookmark: _Toc236647858]2.4 Assumptions
Several assumptions underpin the proposed solution.
First, all students provide accurate and up-to-date availability. Second, project groups agree on a standard meeting duration (e.g., one hour). Third, project deadlines remain fixed throughout the scheduling period. Fourth, every student has equal priority during scheduling decisions. Finally, communication channels such as email or learning management systems are available for distributing meeting notifications.
These assumptions simplify the scheduling process while remaining realistic for a college computing environment.
[bookmark: _Toc236647859]2.5 How the Solution Meets the Objectives
The proposed scheduling system directly addresses the three objectives outlined in the assessment scenario.
[bookmark: _Toc236647860]Finding Suitable Meeting Times
By comparing every student's availability, the system identifies periods where all members can participate. Where complete overlap is impossible, the algorithm recommends the option with the fewest conflicts.
[bookmark: _Toc236647861]Minimising Timetable Conflicts
Conflict reduction is achieved by filtering unavailable periods before optimisation begins and selecting meeting times that maximise attendance. This systematic comparison eliminates much of the trial-and-error associated with manual scheduling.
[bookmark: _Toc236647862]Meeting Weekly Deadlines
The inclusion of deadline validation ensures that every scheduled meeting contributes to timely project completion. Meetings occurring after submission deadlines are automatically excluded, thereby reducing the likelihood of delayed coursework.

[bookmark: _Toc236647863]2.6 Application of Systems Thinking
The proposed solution also reflects systems thinking, which views the scheduling process as an interconnected system rather than a collection of independent tasks [9]. Student availability, project deadlines, communication, and conflict management are treated as components that influence one another.
For example, delayed availability submissions affect schedule comparison, which in turn delays meeting confirmation and ultimately impacts project completion. By considering these relationships, the proposed system improves coordination across the entire scheduling process rather than optimising only one activity.
Furthermore, the feedback mechanism requesting updated availability when conflicts occur demonstrates how continuous information exchange strengthens the effectiveness of the scheduling system. Such holistic analysis aligns with systems thinking principles, which emphasise understanding interactions within complex systems to achieve sustainable and efficient outcomes [9].
[bookmark: _Toc236647864]3.0 Reflection and Justification
Developing the proposed scheduling solution required the application of computational problem-solving techniques to transform a complex real-world issue into a structured process. The techniques used included problem decomposition, abstraction, algorithmic thinking, and systems thinking. These approaches enabled a logical analysis of the problem, supported the design of an effective scheduling solution, and ensured that the proposed system met the assessment objectives.
The first technique applied was problem decomposition, where the overall scheduling problem was divided into smaller tasks, including collecting student availability, comparing schedules, checking project deadlines, selecting a meeting time, and notifying group members. Breaking the problem into manageable components reduced its complexity and made it easier to analyse and solve systematically. This reflects the computational thinking principle of solving complex problems by addressing smaller, interconnected tasks [2].
Abstraction was also important in simplifying the problem. Rather than considering every aspect of students' personal lives, the solution focused only on information relevant to scheduling, such as availability, timetable conflicts, meeting duration, and project deadlines. Ignoring unnecessary details allowed the scheduling process to remain efficient while ensuring that essential requirements were met. Wing [4] argues that abstraction is fundamental to computational thinking because it enables problem solvers to focus on the most significant information.
The proposed solution also relied on algorithmic thinking. A flowchart was developed to represent the logical sequence of decisions required to identify suitable meeting times. Decision points, including checking whether all students had submitted their availability and verifying that meetings occurred before deadlines, ensured that the scheduling process followed a clear and repeatable structure. Algorithmic thinking improves consistency and reduces the possibility of human error in solving computational problems [6].
In addition, systems thinking was applied by recognising that student availability, project deadlines, timetable conflicts, and communication are interdependent components of one scheduling system. Considering these relationships helped ensure that the solution addressed the scheduling problem holistically rather than focusing on individual tasks in isolation [9].
The proposed approach is appropriate because it directly addresses the three objectives of the scenario: identifying suitable meeting times, minimising timetable conflicts, and ensuring meetings take place before weekly deadlines. The use of the MoSCoW prioritisation technique also ensured that essential system requirements were addressed before optional features, resulting in a practical and focused solution [3].
Despite its strengths, the solution has limitations. It assumes that students provide accurate and up-to-date availability and that project deadlines remain unchanged. Unexpected events, such as timetable changes or emergency commitments, could reduce the effectiveness of the recommended meeting time. Future improvements could include integration with online calendar applications and artificial intelligence techniques to automate schedule updates and improve meeting recommendations [10].
Overall, the combination of decomposition, abstraction, algorithmic thinking, and systems thinking produced a logical, scalable, and practical solution for coordinating student group meetings while supporting effective project management.
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