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1. [bookmark: _Toc224044962][bookmark: _Toc241590188]Introduction
MediCare Plus is a hospital that has been experiencing difficulties in managing patient appointments efficiently. Its current scheduling process has resulted in three interconnected challenges: excessive patient waiting times, inefficient utilisation of doctors' available time, and poor allocation of appointment slots. Appointment scheduling in healthcare involves matching patients with available healthcare providers while considering factors such as patient arrival times, service times and provider availability.[1] To address these issues, the hospital needs a more effective scheduling system that can assign each patient to an appropriate doctor and appointment time while reducing unnecessary delays.
Managing healthcare appointments can be difficult because patient arrival times, consultation durations, and doctor availability can change during the day. Some patients also require more urgent care than others. Therefore, a simple first-come, first-served approach may not be suitable because it does not consider patient urgency and can increase waiting times for urgent patients.[2]
The proposed solution aims to improve appointment scheduling by assigning patients to suitable doctors and available time slots while ensuring that waiting times do not exceed 30 minutes. Computational thinking techniques, including decomposition, abstraction, prioritisation, and algorithmic thinking, are used to break the problem into smaller parts, identify the main scheduling factors, and create a clear process for allocating appointments.[3] This approach can help reduce waiting times and improve the use of available doctors and appointment slots.
2. [bookmark: _Toc224044963][bookmark: _Toc241590189]Deconstruct the Problem
Problem decomposition involves breaking a complex problem into smaller and more manageable parts. For MediCare Plus, the scheduling problem can be divided into patient information, doctor availability, appointment slots, and waiting time. Each part can then be analysed before developing the complete solution. This makes the problem easier to understand and solve.[3],[4]
For MediCare Plus, the problem can be divided into five main areas: patient information, doctor availability, appointment slots, waiting time and resource utilisation.
First, the system needs information about each patient. This includes the patient's identification number, appointment time and, where necessary, the type or priority of the appointment. 
Second, the system needs to know which doctors are available and when they can see patients. 
Third, the system needs to identify available appointment slots.
The fourth area is waiting-time management. The hospital has specified that a patient should not wait more than 30 minutes beyond their scheduled appointment time. Therefore, the system needs to compare the scheduled appointment time with the actual consultation start time.
Finally, the system should make effective use of doctors' available time. If one doctor has several patients while another suitable doctor is available, the system should consider using the available doctor.
The problem can therefore be represented as:

This simplified model allows the main problem to be analysed without including unnecessary hospital functions such as medical records, pharmacy management or financial services.
2.1 [bookmark: _Toc224044964][bookmark: _Toc241590190]MoSCoW Technique Requirement
[image: ]MoSCoW is a prioritisation technique used to classify requirements according to their importance. It divides requirements into Must Have, Should Have, Could Have and Won't Have this time.[5] This approach is useful for MediCare Plus because it helps keep the proposed solution focused on the most important scheduling requirements.
The Must Have requirements form the core of the proposed system and include essential functions such as patient allocation, doctor availability and waiting-time monitoring. The Should Have requirements can improve the system but are not essential for the first version, while Could Have features may be added later. Won’t Have requirements remain outside the scope of the assignment. This approach helps separate essential constraints from additional features and keeps the scheduling solution focused on the hospital’s main objectives.[6]

2.2 [bookmark: _Toc224044965][bookmark: _Toc241590191]Variables Identification 
Several variables are required to represent the appointment scheduling process. These variables describe patients, doctors, appointment slots, consultation times, availability, and waiting times. Similar healthcare scheduling models use variables for patient priority, consultation time, available slots, and the assignment of patients to appointment slots.[7]
[image: ]
The main calculation is: The waiting time is calculated as the difference between the scheduled appointment time and the actual starting time of the consultation.[8]
Waiting Time = Actual Time − Appointment Time
For example, a patient scheduled at 10:00 who starts at 10:20 waits 20 minutes, whereas starting at 10:40 means a 40-minute wait, exceeding the 30-minute target.

3. [bookmark: _Toc224044966][bookmark: _Toc241590192]Proposed Solution
The proposed solution is a rule-based scheduling system that assigns patients to suitable doctors and time slots while monitoring waiting times. It checks availability and searches for alternatives or a waiting list when necessary. Research on renal colic follow-up scheduling supports this approach, showing that dynamic scheduling can improve access to care by considering patient needs, available capacity and revisit risks. Similarly, QuickMart’s system can respond to changing availability and delays, reallocating patients when waiting exceeds 30 minutes to improve scheduling efficiency.[9]


3.1 [bookmark: _Toc241590193][bookmark: _Toc224044967]Assumptions
The solution assumes accurate scheduling data and a 30-minute waiting limit. Future improvements could include emergency cases, specialist requirements, room availability, and clinical priorities to further reduce delays and improve resource allocation.[10]

3.2 [bookmark: _Toc241590194]Flowchart
The following flowchart represents the logical process of the proposed solution.
Figure 1. Proposed patient appointment scheduling flowchart
[image: ] Untitled Diagram.drawio - draw.io

3.3 [bookmark: _Toc224044968][bookmark: _Toc241590195]Flowchart Explanation
The proposed scheduling system checks doctor and appointment availability, assigns patients to suitable appointment slots, and monitors waiting times against a maximum threshold of 30 minutes. When a patient's waiting time exceeds this limit, the system searches for an alternative suitable doctor and updates availability records accordingly. Research has shown that effective appointment scheduling can improve both patient satisfaction and healthcare resource utilisation. Similarly, the proposed system seeks to minimise waiting times and maximise doctor utilisation through efficient patient allocation. As fuel efficiency is not relevant to a hospital appointment scheduling environment, the solution instead focuses on resource efficiency, particularly the effective use of doctors and appointment slots to enhance operational performance and service quality.[11]

3.4 [bookmark: _Toc241590196]Pseudo Code
[image: ] 
The algorithm checks doctor and slot availability, assigns patients accordingly, monitors waiting times, and reallocates patients if delays exceed 30 minutes. Availability records are updated after each allocation to maintain efficient scheduling.

3.5 [bookmark: _Toc241590197]Pseudo Code Explanation 
The pseudocode follows the flowchart by assigning patients to suitable doctors and appointment slots, checking availability, and managing waiting times. It uses FOR loops and IF decisions to allocate patients, find alternative slots, or place them on a waiting list. If waiting exceeds 30 minutes, it checks for another suitable doctor. Research confirms that delays often result from poor scheduling and resource allocation rather than a lack of resources. Therefore, using queuing principles, monitoring demand, reducing backlogs, and preparing alternative plans can improve scheduling efficiency and reduce waiting times.[12]
4. [bookmark: _Toc224044969][bookmark: _Toc241590198]Reflection and Justification
4.1 [bookmark: _Toc224044970][bookmark: _Toc241590199]Abstract thinking 
Abstract thinking simplified the real hospital environment by reducing the problem to a small number of important elements, since not all activities and resources are relevant to appointment scheduling.
[image: ]
This abstraction makes the problem easier to understand and allows a general solution to be developed.
Wing describes computational thinking as a way of approaching problems through concepts such as abstraction and decomposition.[3] This is relevant to the MediCare Plus problem because the original real-world situation is complex, while the proposed model focuses only on the information required for scheduling.
4.2 [bookmark: _Toc224044971][bookmark: _Toc241590200]Sub-dividing
Decomposition was another key technique: instead of solving the entire appointment problem at once, it was divided into smaller questions:
1. Who is the patient ?
2. What time is the appointment ?
3. Which doctors are available ?
4. Which time slots are available ?
5. Can the patient be allocated ?
6. How long has the patient waited ?
7. What should happen if the waiting time exceeds 30 minutes ?
Breaking a complex problem into smaller and more manageable parts can make it easier to understand and solve.[13]
Systems thinking is relevant because healthcare systems are complex: their components are interconnected, so a change in one part affects the others. For example, in MediCare Plus, one doctor's delay can impact several patients and subsequent appointment slots.
4.3 [bookmark: _Toc224044972][bookmark: _Toc241590201]Justification of solution 
The proposed solution is appropriate because it addresses the three main objectives: it improves patient allocation by checking doctor and time-slot availability, reduces waiting time by using available doctors and monitoring delays, and introduces a clear 30-minute decision point. MoSCoW prioritisation keeps the solution focused, with essential functions such as allocation and waiting time monitoring treated as Must Haves, while extras like SMS reminders remain optional, ensuring the system's main needs are addressed first.[5], [14]
The solution is also flexible because it does not depend on a specific number of patients or doctors. The same algorithm can be repeated for different hospital departments or appointment periods. 

4.4 [bookmark: _Toc224044973][bookmark: _Toc241590202]Limitation
The proposed rule-based system has limitations because it does not fully consider emergencies, doctor specialisations, room availability or unexpected delays. Research on outpatient scheduling confirms that improved appointment planning can reduce patient waiting times while keeping doctor idle time low, without adding resources. Therefore, the system could be improved by including clinical priorities, accurate data, historical information and optimisation techniques. These changes could help manage unexpected delays, improve resource utilisation and increase scheduling efficiency.[15]
5. [bookmark: _Toc224044975][bookmark: _Toc241590203]Conclusion
This report analysed the appointment scheduling problem at MediCare Plus using computational problem-solving techniques. The problem was divided into smaller parts, including patient information, doctor availability, time slots and waiting time. This decomposition makes the problem easier to understand and solve. The solution also considers patient priority, urgency, doctor availability and waiting times when allocating patients to suitable appointment slots.[16]
The MoSCoW technique was used to prioritise the requirements and identify which features are essential to the solution. Requirement prioritisation helps identify the most important system needs and supports the development of a suitable solution. Variables were also identified to provide a clear representation of the information required by the appointment scheduling process.[17]
A flowchart and pseudocode were then developed to show how the proposed system can allocate patients, check doctor availability, monitor waiting time, and respond when the 30-minute limit is exceeded. These tools represent the solution step by step and help structure the problem-solving process, making the logic of the proposed system easier to understand and implement.[18]
Abstract thinking and sub-dividing helped simplify the real-world appointment problem, while systems thinking helped identify the connections between patients, doctors and appointment slots. These techniques provided a structured way to analyse the problem and develop a practical solution. Although the proposed model simplifies some aspects of hospital operations, it provides a logical foundation for an appointment scheduling system.[19]
[bookmark: _Toc224044976][bookmark: _Toc241590204]
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Requirement

Must Have Allocate patients to available doctors
Must Have Allocate patients to available appointment slots
Must Have Monitor patient waiting time
Must Have Ensure the 30-minute waiting limit is considered
Must Have Prevent double booking of doctors
Should Have Improve doctor utilisation
Should Have | Find an alternative slot when the requested slot is unavailable
Should Have Update doctor availability automatically
Could Have Send appointment reminders to patients
Could Have Allow patients to change appointments online
Could Have Provide waiting-time notifications
‘Won't Have Manage patient medical records
‘Won't Have Manage pharmacy services
‘Won't Have Manage hospital payments
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Description:

PatientID Unique identification of the patient
DoctorID Identification of the doctor
Appointment Time Time booked for the patient
Actual Time Time when the consultation starts
Waiting Time Time between the scheduled and actual consultation
Doctor Available Shows whether the doctor is available
Slot Available Shows whether a time slot is available

Consultation Duration

Estimated length of the consultation

Patient Priority

Indicates the priority level of an appointment

Maximum Waiting
Time

Maximum waiting time, set to 30 minutes
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1 FOR each patient
2 READ PatientID, AppointmentTime, Priority

3 IF a suitable doctor is available THEN

4 IF the requested slot is available THEN

5 ALLOCATE patient to doctor and slot

6 ELSE

7 SEARCH for the next available slot

8 ALLOCATE patient to doctor and new slot
9 END IF

10 ELSE

11 ADD patient to Waitinglist

12 END IF

13 WaitingTime = ActualTime - AppointmentTime

14 IF WaitingTime > 3@ THEN

15 IF another suitable doctor is available THEN
16 REALLOCATE patient to that doctor

17 ELSE

18 KEEP patient in current queue and CONTINUE monitoring
19 END IF

20 END IF

21 UPDATE doctor and time-slot availability

22 END FOR
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