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[bookmark: _Toc763048959]Statement of the Problem	Comment by Andrew Green: 2740 words - within 10%

[bookmark: _Toc421440894]Introduction:
[bookmark: _Int_yrXiUSZq]“Personnel scheduling involves the allocation of personnel to timeslots and possibly locations”. (1) This project aims to improve the effectiveness of timetabling shifts within a fast-food environment. The client for this project is the management of a McDonald's restaurant in the local area. The restaurant has around 120 full and part-time employees. Management manually enter start and finish times for a number of these employees daily. The employees will then receive a weekly schedule where they can view their shifts for the upcoming week. The client has requested if research into timetabling could be undertaken to see if scheduling could be improved. To improve their current scheduling, this project will observe a variety of timetabling issues through research and transform that knowledge into an automatic timetabling application for the client.	Comment by Andrew Green: Where?

[bookmark: _Toc121912181]Common issues with timetabling:
Timetabling issues are a concern for the client. The issues that were mentioned in an informal interview were, “staff ringing in sick”, “staff not turning up to scheduled shifts”, “skilled employees being unavailable during busy periods”, and “the capabilities of current employees”. These issues combined on shifts to create a larger issue of “declining employee morale”. This creates a downward spiral, in which employees feel they must work harder to cover missing employees. Thus, leading to more employees not attending a shift.	Comment by Andrew Green: Where are these quoted from?	Comment by Andrew Green: Is this a result of a poorly designed current system?
The European Journal of Operational Research agrees that timetabling is a complex and problematic task (2) and “even more difficult to determine optimal solutions”. (2) Other mentioned issues were “employees are asked to perform various tasks within one shift” (3), and “employees requiring breaks on shift” (3). After reviewing these issues, it can be argued that these problems will occur in this particular workplace study and the real task is how they can be mitigated and solved. 
One research paper on university timetabling argues there are both “hard and soft restraints” (4) in timetabling. Hard constraints are “rigidly enforced” (4) and must be adhered to, whereas soft constraints are more of a “desire” and are “not essential” (4). Usually it is “impossible to satisfy all of the soft constraints” (4) of a solution. An example of a hard constraint is that “no person can be allocated to be in more than one place at any time” (4), and an example of a soft constraint is an employee preferring to work with another employee.

[bookmark: _Toc230331837]Timetabling of shifts in a fast-food environment:
[bookmark: _Int_e2hbvsgX]Currently, the weekly schedule is completed by one manager over a multiple day period. They look at employee availability as well as holiday and time-off requests. Then, they schedule the remaining employees across the week by using data from previous years, weeks, and months to predict sales figures and assign more or less employees from the result. After holding an informal interview with the scheduling manager, some points of concern about timetabling in their experience were recorded:	Comment by Andrew Green: Where?  Appendix?

Some issues with timetabling in this environment include staffing shortages as it can be difficult to find enough staff to cover shifts, especially during peak times or when there are unexpected absences. This can lead to overworked employees and a lower quality of service for customers as employees currently working must cover the ones who are not there. 

Another issue is the availability of employees, not all employees may be available to work certain shifts, which can make it difficult to create a timetable that meets the needs of the business and the employees. Leading on, burnout and turnover can occur If employees are overworked or not given adequate breaks. This can make it difficult to maintain a stable and reliable workforce.

Fast food restaurants often deal with unexpected events, such as equipment malfunctions or unexpected spikes in customer traffic. These events can disrupt the timetable and require last-minute changes. Another event that can cause last minute changes is that employees may want to swap shifts with one another, which can disrupt the timetable and require last-minute changes.

Finally, employee skill level can be difficult to determine as a scheduler. This means employees may be scheduled to work on a station that they do not know well. This can lead to a slower customer experience and frustration of other employees who would need to work harder to cover the employee who is not as skilled.


A research paper based in Germany agrees with some of the points listed here and looks at timetabling from a business perspective, stating that “depending on the time and day, there is a different number of customers and different demand” (5). As well as this, they argue the main goal of a schedule is to “serve food as quickly as possible” (5) and “maximise customer satisfaction” (5) in the process. A table of personnel characteristics is included to show the variables that should be considered when creating timetables:
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[bookmark: _Toc1949134691]Existing software:
Currently the business uses a country-wide, store-specific, timetable called “My Schedule”. (6) When an employee is hired, they are given a link to access this website along with their unique username and password for their account. Below are screenshots the current schedule: 
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[image: ]
The design is very basic but has the vital information taking up most of the screen. This schedule shows a week of shifts broken into days. It shows the start and end times of a shift as well as an estimated break time and positioning for the day. The client also stated that employees used to be able to see who they were on shift with. This feature was then scrapped in a later update. 	Comment by Andrew Green: So other than this, what are the issues with this system?  What is being fixed?

[bookmark: _Toc1464521383]Legalities and security:
It is illegal to discriminate against employees on factors such as “race, gender, age, or religion” (7). This includes scheduling, it is important to ensure that all employees are treated equally when it comes to scheduling shifts and tasks.

Fast food environments can be busy and chaotic, it is important to ensure that employees have enough rest between shifts. This could involve setting limits on the number of consecutive shifts worked, and that they are given adequate breaks. The law states that “employees over the age of 18 legally must get a break” during their shifts (8) if it’s over 6 hours.

If employee schedules are going to be stored digitally, it is important to ensure that this information is kept secure to protect employee privacy (9) and prevent unauthorized access. This can involve implementing strong passwords (9), regularly updating security, and training employees on procedures for data security.

[bookmark: _Toc925018183]Technology platforms:
[bookmark: _Int_6nsPN8i1][bookmark: _Int_e4WGpAHv]MongoDB is a good option for a timetabling application because it is a NoSQL database (10). This means that it is designed to handle large amounts of data that may not fit into a standard table. This makes it well-suited for storing complex data-structures (10), such as schedules with multiple classes and sections. Although Mongo DB seems like a large database for a project of this size, a working prototype built using this would have the ability to scale to the size of the entire company. The database would be large enough to hold employee records from across the UK instead of just one store. This would allow regional managers and head office to view all their employees on one database instead of individual store ones. Other benefits of this can include, an easy way to move employee data in case of store transfers, a way to view employee skill levels in different areas across the UK, a way to view employee availabilities across the country and use that data to hire more staff in specific areas. 

C# is a good choice for building a timetabling application because it is a powerful, modern programming language (11) that is well-suited for building a range of applications, including website, mobile, and desktop applications. C# has a large and active developer community, which means that there are resources available (11) for learning the language and finding help if needed. As well as this, C# also has excellent support for working with databases, including MongoDB, which can make it easier to build applications that can store and retrieve data from a database	Comment by Andrew Green: No full stop.

A website application has been chosen as a best fit for this project as it can be accessed from any device with a web browser. This means that the users can access the application from anywhere, any time. This is useful as employees may not always be near a computer to check their shifts for the upcoming week and will need to access them from a variety of locations. This application can also be designed to allow multiple users to access the schedule at once. This would be used for a large influx of users that would log in simultaneously whenever a schedule is posted or updated. This design needs to be scalable to support a large number of users at once, as both management and staff will need access to their own schedules. this is where a website application would be a good choice as it can accomplish this without using up significant resources and allow employees to access their schedules in multiple environments.  
A timetabling schedule would also need be user-friendly and intuitive. This makes it easier for users to access and view their schedule, even if they inexperienced with technology. A web application can be designed with the user in mind and provide a simple display for them. This application can also be easily maintained and updated, without the need for users to perform any actions themselves. In turn, this can keep the application running smoothly as well as keeping the ability to edit or add new features. 	Comment by Andrew Green: Okay - but why is this app special in this situation.  What does it solve?

[bookmark: _Toc867294455]Conclusion:
After reviewing this report as well as multiple sources, it can be argued that an automated timetabling solution could be beneficial to the company and change the current way of scheduling for the better. After reviewing these findings to the client, they are excited to see if a prototype can be built using Mongo DB and C#. as well as this, they are hoping that it is a suitable and professional product that can be scaled up further (11) and possibly adopted by the company as the new standard.

[bookmark: _Toc1670070075]Aims and objectives:

[bookmark: _Toc2123520898]Aim:
After identifying the problem from research, the project aim was formed:
To Investigate whether a timetabling application could assist with shift planning in a fast-food environment.

[bookmark: _Toc661945945]Objectives: 
For the aim to be properly met, a set of ordered objectives will need to be completed in sequence. These are:
· Research the culture of fast-food restaurant shift patterns
· Determine how a solution could improve these.
· Determine the variables needed to create an effective scheduling application.
· Investigate technology platforms to determine what will be the most effective in developing a suitable solution to the problem.
· Design a suitable database application solution.
· Develop the database application using fictional employee data and assigning priorities to variables.
· Use the database application to generate a daily schedule that evenly distributes employees over different areas
· Measure the success of the application through employee satisfaction of both management and staff, as well as comparing before and after sales statistics.
· Reflect on the conclusion of the project and discuss and critique the findings.

[bookmark: _Toc1384887280]Research Methodology 
[bookmark: _Toc1248647740]Philosophy 
Since “phenomenology is the study of human experience” (12) This philosophy will be used in this project as it uses the previous experience of employees and managers which will be analyzed and compared to before and after the database application has been built. This is suited to the project as phenomenology “considers the human mind and human reason” (12) as a main source. With a project that will look at how scheduling impacts managers and employees, experience will play a huge part in meeting the project objectives. 

[bookmark: _Toc111152006]Approach 
An “inductive approach” (13) will be used throughout this project as it will allow for a wider understanding of both the research and building aspects of the project as well as be able to evaluate the end product. This approach fits the project because it allows a theory to be developed that is based off the findings of project. this can lead to more research being conducted to “gather data and derive meaning from the data” (13), prove or disprove a theory, or the project can conclude with enough data for stakeholders to see “what is hidden behind the facts” (13) and make their own informed decisions on the project outcomes.

[bookmark: _Toc654231782]Strategy 
The strategy that will be used for this project is “action research” (14). This allows for the usage of different design and analysis techniques to help “identify current issues” (14) with timetabling in a fast-food environment. This strategy will then be able to use these techniques and research to design and implement a functional and effective database application, that can be thoroughly tested and critically evaluated. Action research will benefit this project as the objectives that look at building the application will allow for a “reflection cycle” (14) and the ability to gather new information based on this. The development of the project can also allow all participants to ‘step back’ and analyze the current progress.

[bookmark: _Toc1179102109]Time horizon 
The time horizon for this project will be “cross sectional”. (15) “The benefit of a cross-sectional study design is that it allows researchers to compare many different variables at the same time” (15) This will allow for the collection of data at both the start and end points of the project. Due to development being a large portion of this project, it will be necessary to create multiple iterations of the database application and make changes based off more research as well as ‘trial and error’. This benefits the project as performing analysis at every stage throughout the development would not be able to provide enough meaningful data. The cross-sectional method of selecting the start and end point and “not consider what happens before or after” (15) development allows for more in-depth analysis to occur and more thorough conclusions to be developed. 	Comment by Andrew Green: Good choices so far

[bookmark: _Toc301214084]Data collection method
For the project, a mixture of both qualitative and quantitative data collection will be used. Known as the “mixed method approach” (16), “quantitative and qualitative methods complement each other and allow a more complete analysis of the research problem” (16). This wider range of sources will help to develop a better understanding in the creation of this database application. This is due to the mixture of a wide variety of data as well as good quality data in other areas. Since the “approaches are complementary rather than competitive” (16) This will be able to help with the project objectives as measuring the success of the development and the overall project, would need a suitable variety of answers from all participants and stakeholders. 
These data collection methods will be used for both primary and secondary sources. The primary sources will use interviews and questionnaires to gather data, while secondary sources will include the use of datasets and literature searches that have already taken place on different areas of the project. Overall, this will improve the ability to complete the project objectives from the early research stages, to the analysis of findings at the end. 	Comment by Andrew Green: Why?
[bookmark: _Toc449373830]Resources 
[bookmark: _Toc1056290337]Hardware 
To develop the database application, a PC with sufficient processing power will be needed to successfully run and create the database and schedule. The specifications that will be used for this are:
· Intel i9-10900X CPU, 10 Core (3.7GHz) 
· 32 GB RAM
· 1 TB SSD

[bookmark: _Toc1661176184]Software
· Windows 10 Operating System
· Microsoft Office Package
· Mongo DB
· C#
The Windows 10 Operating System will be used for both the development aspect of the project along with Mongo DB, C# programming language and the usage of the application database once it is developed. The Microsoft Office package will allow a useful and functional area to record research, as well as create variables such as graphs, charts or even questionnaires to further the project throughout different stages.

[bookmark: _Toc1041776807]Project Plan 
[bookmark: _Toc349238784]Gantt Chart
To ensure the tasks and milestones for this project are met, a project plan has been created and will be followed to ensure the completion of tasks is on schedule. The way this will be implemented is in the form of a Gannt chart created within Microsoft Excel which can be viewed below:

[image: ]
This chart highlights the main tasks that must be completed for the project to be successful. The timescales have been purposefully set so that there is enough time to fully commit to the completion of a task. As well as allowing extra time in case of setbacks or complications.


[bookmark: _Toc1906827221]References:

1) Cowling P, Kendall G, Soubeiga E, A hyper-heuristic approach to scheduling a sales summit, Jan 2001, [accessed on 5th Jan 2023] Can be accessed at: https://link.springer.com/chapter/10.1007/3-540-44629-X_11 

2) Ernst A.T, Et al, Staff scheduling and rostering: A review of applications, methods and models, Feb 2004, [accessed on 11th Jan 2023] can be accessed at: https://www.sciencedirect.com/science/article/abs/pii/S037722170300095X#preview-section-references 

3) Quimper C, Rousseau L, A large neighbourhood search approach to the multi-activity shift scheduling problem, Dec 2007, [accessed on 11th Jan 2023] can be accessed at: https://www.cirrelt.ca/documentstravail/cirrelt-2007-56.pdf 

4) Petrovic S, Burke E, University Timetabling [accessed on 5th Jan 2023] can be accessed at: https://www.researchgate.net/profile/Sanja-Petrovic-2/publication/235439172_University_timetabling/links/54915a9e0cf2d1800d87f2eb/University-timetabling.pdf 

5) De Causmaecker. P, Et al. Analysis of real-world personnel scheduling problems [accessed 10th Jan 2023] can be accessed at: https://patatconference.org/patat2004/proceedings/183.pdf 

6) McDonald’s UK, My Schedule, [accessed 18th Dec 2022] can be accessed at: https://mcduk.reflexisinc.co.uk/kernel/views/authenticate/W/MCDUK.view# 

7) Gov.UK, Discrimination: Your Rights, [accessed on 17th Dec 2022] can be accessed at: https://www.gov.uk/discrimination-your-rights/discrimination-at-work 

8) Gov.UK, Rest breaks at work, [accessed on 17th Dec 2022] can be accessed at: https://www.gov.uk/rest-breaks-work 

9) Gov.UK, Data Protection Act, 2018, [accessed on 17th Dec 2022] can be accessed at: https://www.gov.uk/data-protection 

10)  Saini A, What is MongoDB - working and features, Jun 2021, [accessed on 17th Dec 2022] can be accessed at: https://www.geeksforgeeks.org/what-is-mongodb-working-and-features/ 

11) Ganesh G, C# and it’s features, Jan 2022, [accessed on 18th dec 2022] can be accessed at: https://www.c-sharpcorner.com/article/C-Sharp-and-its-features/ 

12) Sokolowski R, Introduction to phenomenology, 2000, New York, NY, Cambridge university press pg2 – pg6

13) Jebreen I, Using inductive approach as research strategy in requirements engineering, Vol 1, Issue 2, Nov 2012, Auckland, New Zealand, Auckland University of Technology

14) University of Bristol, Action research, [accessed on 13th Dec 2022] can be accessed at: http://www.bris.ac.uk/education/study/continuing-professional-development-cpd/actionresearch/ 

15) Institute for work and health, cross sectional vs longitudinal studies, Aug 2015, [accessed on 13th Dec 2022] can be accessed at: https://www.iwh.on.ca/what-researchers-mean-by/cross-sectional-vs-longitudinal-studies 

16) Migiro S. O, Magangi B. A, Mixed methods: A review of literature and the future of the new research paradigm, May 2011, [accessed on 13th Dec 2022] Can be accessed at: https://academicjournals.org/journal/AJBM/article-full-text-pdf/376999E39803 


Bibliography 
Valouxis C. Et al, Decomposing the high school timetable problem, Aug 2012, [accessed on 4th Dec 2022] can be accessed at: https://www.patatconference.org/patat2012/proceedings/2_14.pdf
Barrera D, Velasco N, Amaya C, A network-based approach to the multi-activity combined timetabling and crew scheduling problem: Workforce scheduling for public health policy implementation, Issue 4, Dec 2012, [accessed on 8th Dec 2022] can be accessed at: https://www.sciencedirect.com/science/article/abs/pii/S0360835212001271 
Taillard E, Benchmarks for basic scheduling problems, Jan 1993, [accessed on 9th Dec 2022] can be accessed at: https://www.sciencedirect.com/science/article/abs/pii/037722179390182M 
Lenstra J.K, Kan A, Brucker P, Complexity of machine scheduling problems, 1977 [accessed on 9th Dec 2022] can be accessed at: https://www.sciencedirect.com/science/article/abs/pii/S016750600870743X 
Burke E, Petrovic S, Recent research directions in automated timetabling, 2002, [accessed on 12th Dec 2022] can be accessed at: https://www.sciencedirect.com/science/article/abs/pii/S0377221702000693 
Kanyan A, Ngana L, Voon B, Improving the service operations of fast-food restaurants, Jun 2016, [accessed on 15th Dec 2022] can be accessed at: https://www.sciencedirect.com/science/article/pii/S1877042816305237 
Ernst A, Et al, Staff scheduling and rostering: A review of applications, methods, and models, Feb 2004, [accessed on 18th Dec 2022] can be accessed at: https://www.sciencedirect.com/science/article/abs/pii/S037722170300095X 



[image: ]
[bookmark: _Int_9QIdacRI]ETHICS APPROVAL FORM
 
Before you complete this form, please take time to carefully consider the following questions:
 
Have you considered yet whether there are any problematic ethical issues in your proposed research project?  If you have not you should talk to your Course Tutor or Supervisor.
 
Have you already completed an Ethics Approval Form? Yes – then you do not need to complete this form
 
No – please complete this form in as much detail as you can
 
	Name:
	 Jack Staddon

	Project/Research Title:
	An investigation into whether a timetabling application could assist with shift planning in a fast-food environment

	Name of Supervisor:
	 Andrew Green

	School/Dept.
	 NPTC Group college

	Faculty:
	 Neath 

	Proposed Start Date:
	 10/10/22
	End Date:
	 12/05/23


 
1. Summary of planned research (please indicate below the purpose of your planned project/research, together with your aims, main research questions and research design – you should continue onto a separate sheet if necessary)
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· Research the culture of fast-food restaurant shift patterns
· Determine how a solution could improve these.
· Determine the variables needed to create an effective scheduling application.
· Investigate technology platforms to determine what will be the most effective in developing a suitable solution to the problem.
· Design a suitable database application solution.
· Develop the database application using fictional employee data and assigning priorities to variables.
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