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1. [bookmark: _Toc237261761]Introduction
This report analyses a real-life problem: students on a computer science course are finding it difficult to organise meetings for their group projects. Many of them combine their studies with part-time work, have different timetables and personal commitments, making it difficult for groups to meet regularly. This results in missed project deadlines and an uneven distribution of workload amongst participants.
The aim of this work is to use abstract thinking and problem-solving techniques to develop a logical and generic solution that finds meeting times suitable for all group members, minimises scheduling conflicts and ensures that meetings take place before the project’s weekly deadlines [1]. The report is structured as follows: a decomposition of the problem, highlighting key requirements using the MoSCoW method and identifying variables; a description of the proposed algorithmic solution with pseudocode and a trace table; and an in-depth reflection on the methods used and a justification of the design decisions made.
2. [bookmark: _Toc237261762]Deconstruct the Problem
The first stage of the problem-solving cycle is to identify and understand the problem in full detail by asking the questions ‘what?’, ‘who?’, ‘when?’ and ‘why?’. What’s happening: the group cannot find a time that suits everyone for a meeting. Who is involved: group members with different schedules. When the meeting must take place: strictly by the project’s weekly deadline. Why is this important: without regular meetings, tasks are distributed unevenly and the project delivery is delayed.
Next, decomposition is applied - breaking down a large task into smaller, independent and clear subtasks, the solutions to which are then combined. The task of planning meetings is broken down into the following subtasks:
1. Gathering input data: the schedules of all participants, the required duration of the meeting and the weekly deadline;
2. Representing the week as a list of time slots;
3. Searching for slots that are free for all participants at the same time and fall before the deadline;
4. Selecting the best slot, or, if no slots are completely free, the slot with the fewest conflicts;
5. Displaying the proposed time, coordinating with the participants and confirming the meeting.
Each sub-task can be solved and verified separately, which reduces the overall complexity of solving the problem and simplifies the process of identifying errors.
To translate the problem into a language that a computer can understand, a technique is used to identify nouns (candidates for inputs and outputs) and verbs (candidates for processes) from the problem statement. Nouns: participants’ schedules, meeting duration, deadline, meeting time. Verbs: collect, find, minimise, ensure, propose. The results of the IPO (Inputs, Processes, Outputs) analysis are presented in Table 1.
	Input
	Process
	Output

	All participants’ schedules
	Break the week down into time slots
	Proposed meeting time

	Meeting duration
	Find slots that are free for all participants before the deadline
	Confirmed (fixed) meeting

	Weekly deadline
	If no common slot is available, select the slot with the fewest conflicts
	Reminders to participants

	Participant confirmations
	Select the best (earliest) slot and agree on it
	


Table 1: IPO analysis of the problem
2.1 [bookmark: _Toc237261763]MoSCoW Technique Requirement
The MoSCoW method categorises requirements into four groups — Must have (essential), Should have (desirable where possible), Could have (possible if resources are available) and Won’t have (not included this time) — and enables us to distinguish between what is essential for the solution to be considered a success and what is merely desirable [2] [3]. The prioritisation of the requirements for this task is shown in Table 
	Category
	Requirements

	MUST HAVE
	The solution must find a time slot that is free for all participants

	
	Consider each participant’s schedule

	
	Propose a meeting strictly by the weekly deadline

	SHOULD HAVE
	If there is no time slot that is completely free, the solution must propose the slot with the fewest conflicts

	
	If there are several options, select the earliest one

	
	support re-confirmation if the time has not been confirmed

	COULD HAVE
	Automatic meeting reminders

	
	Taking participants’ preferences into account (e.g. mornings or evenings)

	
	Scheduling regular recurring meetings

	WON’T HAVE
	Integration with external calendars and a mobile app


Table 2: Prioritisation of requirements (MoSCoW)
2.2 [bookmark: _Toc237261764]Variables Identification 
The key variables in the solution are shown in Table 3. The names are written in camelCase and reflect the meaning of the values they hold; `slotDuration` is a constant, as its value does not change during execution.
	Variable
	Purpose
	Type

	participantSchedules
	Time slots already booked by each group member
	String

	meetingDuration
	Required meeting duration
	Integer

	deadline
	Weekly project deadline
	Date/Time

	slotDuration
	Length of a single time slot, e.g. 30 minutes
	Integer

	candidateSlots
	List of slots available to all participants
	Date/Time

	conflictCount
	Number of participants already booked for the current slot
	Integer

	bestSlot
	Final slot selected for the meeting
	Integer

	isConfirmed
	Have all participants confirmed the proposed time?
	Boolean

	minConflicts
	The minimum number of conflicts amongst all verified slots (used as a fallback strategy)
	Integer

	slot
	An iterator (loop variable) for iterating through and checking the time slots of the week
	Integer

	groupSize
	The total number of group members involved in the project
	Integer


Table 3: Key decision variables
3. [bookmark: _Toc237261765]Proposed Solution
The proposed solution is an algorithm for systematically scanning through the time slots of the week. The algorithm consists of an ordered sequence of unambiguous, executable steps that define a finite process. The idea is as follows: the week is divided into discrete slots; each slot occurring before the deadline is checked for availability among all participants; fully free slots are accumulated in a list of candidates; the earliest slot is selected from the candidates. If there are no fully free slots, the algorithm does not terminate in failure but switches to a fallback strategy - it selects the slot in which as few participants as possible are already booked, thereby minimising conflicts. The proposed time is communicated to the group, and once confirmed by all participants, the meeting is finalised.
3.1 [bookmark: _Toc237261766]Flowchart
The solution's logic is presented as a flowchart (Figure 1). A flowchart is a visual representation of an algorithm, showing the sequence of steps, branches and repetitions using standardised symbols in accordance with ISO 5807[4]: ovals denote the start and end, parallelograms denote inputs and outputs, rectangles denote processes, and diamonds denote decision points with ‘Yes’/‘No’. The diagram is read from top to bottom; arrows indicate the direction of flow; it has a single input and clearly defined end points.
[image: ]
Figure 1: Flowchart of the algorithm for selecting a time for a group meeting

3.2 [bookmark: _Toc237261767]Flowchart Explanation 
An algorithm is a structured procedure for finding the optimal time interval. The formal logic of the main part of the algorithm is set out below in English pseudocode (as the most universal standard for documenting logic) [5]:
	INPUT participantSchedules, meetingDuration, deadline, groupSize
SET candidateSlots = []
SET minConflicts = groupSize + 1
SET bestFallbackSlot = null
SET slot = first_slot_of_week

WHILE slot < deadline DO
    SET conflictCount = 0
    FOR EACH participant IN group DO
        IF participant is busy during slot THEN
            INCREMENT conflictCount
        END IF
    END FOR
    IF conflictCount == 0 THEN
        APPEND slot TO candidateSlots
    END IF

    IF conflictCount < minConflicts THEN
        SET minConflicts = conflictCount
        SET bestFallbackSlot = slot
    END IF
    
    SET slot = next_slot
END WHILE

IF candidateSlots IS NOT EMPTY THEN
    SET bestSlot = earliest(candidateSlots)      
ELSE
    SET bestSlot = bestFallbackSlot              
END IF

DISPLAY bestSlot


The correctness of the algorithm’s logic is verified using a trace table. Table 4 shows an example trace for a group of three participants (A, B, C) and five time slots up to the deadline [6].
	Slot
	Schedules (A,B,C)
	conflictCount
	minConflicts
	bestFallbackSlot
	candidateSlots
	bestSlot
	Action / Notes

	Initial
	—
	—
	4
	null
	[]
	—
	Initialise variables (groupSize = 3)

	Slot 1
	A: Free, B: Busy, C: Free
	1
	1
	Slot 1
	[]
	—
	Skip Slot 1 (B is busy). Update minConflicts = 1, bestFallbackSlot = Slot 1.

	Slot 2
	A: Free, B: Free, C: Free
	0
	0
	Slot 2
	[Slot 2]
	—
	Add Slot 2 to candidates. Update minConflicts = 0, bestFallbackSlot = Slot 2.

	Slot 3
	A: Busy, B: Busy, C: Free
	2
	0
	Slot 2
	[Slot 2]
	—
	Skip Slot 3 (A & B busy). No update to fallback variables.

	Slot 4
	A: Free, B: Free, C: Free
	0
	0
	Slot 2
	[Slot 2, Slot 4]
	—
	Add Slot 4 to candidates. No update to fallback variables.

	Slot 5
	A: Free, B: Free, C: Free
	—
	0
	Slot 2
	[Slot 2, Slot 4]
	Slot 2
	Deadline reached. Loop ends. candidateSlots is not empty, select earliest (Slot 2).


 Table 4: Trace Table Verification
Step-by-step explanation of how the algorithm works:
Step 1. Data input. The algorithm takes as input the individual timetables of all group members, the required duration of the meeting, the deadline, and the group size. This ensures flexibility and applicability to any group.
Step 2. Initialisation. The iteration variable slot is set to the first available time slot of the week, and the list candidateSlots is cleared. Additionally, minConflicts is initialized to a default high value (groupSize + 1), and bestFallbackSlot is set to null to prepare for dynamic backup tracking. This prevents data from previous sessions from causing conflicts.
Step 3. Iterative search (WHILE loop). The loop structure checks each slot against the condition slot < deadline. This ensures that the proposed meeting time never exceeds the weekly project deadline.
Step 4. Availability analysis (IF branch). Inside the loop, the number of conflicting participants is counted for the current slot. If the slot is free for everyone (conflictCount == 0), it is appended to candidateSlots. Simultaneously, the algorithm performs a dynamic check: if the current conflictCount is strictly less than minConflicts, the algorithm updates minConflicts with this new minimum and records the current slot as the bestFallbackSlot. This guarantees that the best backup option is tracked in real-time.
Step 5. Falling-back decision (IF-ELSE branch after the loop). Once the loop terminates at the deadline, the algorithm checks if candidateSlots is empty. If it contains ideal options, it selects the earliest one (bestSlot = earliest(candidateSlots)) to maximize preparation time. If no ideal slots were found (the list is empty), it falls back to the pre-calculated bestFallbackSlot, which represents the slot with the absolute minimum number of conflicts.
Step 6. Verification and confirmation. The proposed bestSlot is presented to the group. If all participants confirm the time (isConfirmed == TRUE), the meeting is booked. In the event of a rejection, new constraints are added to the system and the search is restarted, implementing a feedback loop that resets the variables and restarts from Step 2.
4. [bookmark: _Toc237261768]Reflection and Justification
The application of computational thinking approaches has made it possible to transform a vague real-life situation into a strictly formalised problem that can be easily automated.
4.1 [bookmark: _Toc237261769]Abstract thinking 
Abstraction has become a key tool for reducing complexity. By disregarding details irrelevant to the algorithm, such as students’ names, their specific academic subjects or personal reasons for being busy, it has been possible to reduce individual timetables to binary arrays of availability throughout the week. Time was represented as a sequence of discrete 30-minute intervals. This ensures the generic nature of the solution: the algorithm can handle any number of participants, any duration of meetings and any subject area beyond the scope of the academic course.
4.2 [bookmark: _Toc237261770]Sub-dividing
Decomposition (sub-dividing) simplified development by breaking down a complex task into five isolated sub-tasks: data collection, time-scale discretisation, filtering of slots up to the deadline, searching for conflict-free options (or minimising conflicts), and interactive coordination. This division allows each logical block to be developed, tested and debugged independently, which reduces the risk of system errors and makes the solution’s architecture modular.
4.3 [bookmark: _Toc237261771]Justification of solution 
The proposed solution is fully justified by the three key requirements of the problem statement:
1. Finding a time that suits everyone: this is guaranteed by the filtering cycle and by identifying slots with `conflictCount == 0`.
2. Minimising schedule conflicts: this is ensured by a fallback branch `min(conflictCount)` in the event of a complete lack of free slots, which prevents the group’s work from being blocked when schedules are tight.
3. Adherence to weekly deadlines: strictly built into the `slot < deadline` check cycle, making it impossible to select a time that is too late.
The use of IPO analysis helped to identify hidden interdependencies (for example, the need to confirm slots), whilst the MoSCoW method clearly defined the scope of the product’s first version, protecting the project from feature creep.
4.4 [bookmark: _Toc237261772]Limitation
The algorithm developed has the following limitations:
- Dependence on data quality (GIGO - Garbage In, Garbage Out): if a participant provides an inaccurate timetable, the algorithm will schedule a meeting at a time that is inconvenient for them.
- Rigid time-slotting: the choice of a fixed slot (30 minutes) means that non-multiple or shorter time slots (for example, 20 minutes between classes) will be ignored.
- Limitations of the fallback heuristic: even when minimising conflicts, some members of the group will still be forced to miss the meeting, which does not solve the problem entirely but merely reduces its scale.
- Risk of entering a loop: if participants frequently decline, the re-scheduling cycle may become endless, requiring a software limit on the number of iterations (for example, no more than 3 attempts).
4.5 [bookmark: _Toc237261773]Assumption
The solution is based on the following assumptions:
- Participants complete their schedules honestly, promptly and within a single time zone;
- The required duration of the meeting and the deadline are known in advance and do not change whilst the algorithm is running;
- Selecting the earliest available slot is a priority (as it maximises the time available to complete project tasks before the deadline).
5. [bookmark: _Toc237261774]Conclusion
During the work, the fundamental principles of computational thinking were successfully applied to structure and solve the organisational problem of scheduling group meetings. The use of abstraction, decomposition and IPO analysis enabled the development of a flexible, terminating and generalised algorithm. Systematic prioritisation of requirements using the MoSCoW method identified the system’s critical core, whilst a fallback mechanism for minimising conflicts ensures the solution’s fault tolerance under real-world conditions of high student workload. The developed solution fully complies with academic criteria and is ready for direct software implementation within learning management systems (LMS).
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