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[bookmark: _Toc121749039][bookmark: _Toc124522645]Statement of the Problem	Comment by Andrew Green: 2635 words - within 10%
[bookmark: _Toc121749040][bookmark: _Toc124522646]Introduction
The project will be completed whilst working alongside a local business that utilises a rota. The Gwyn Hall is looking to change the software they use to create rotas. They currently use Smartsheet. However, the rotas created by Smartsheet do not include all of the roles within the business and this has caused staff to miss shifts. This then has led to other staff members changing their role to accommodate for missing staff which then causes a delay of tasks not being completed throughout the business. 	Comment by Andrew Green: No discussion of what they do.
Within this research proposal, secondary research will be undertaken to gather an understanding on personnel scheduling and time management tools. There will be a literature review highlighting the topics and subtopics based on this, and these will be investigated to continue with the project. The topics include definitions of time management tools, personnel scheduling, a rota, what time management tools are utilised, the shortcomings of rotas and personnel scheduling and legal and ethical considerations. 
[bookmark: _Toc124522647]Literature Review
[bookmark: _Toc121749041][bookmark: _Toc124522648]What are Time Management Tools?
Management tools are defined as (1) “all software products and tools (and all modifications, replacements, Upgrades, enhancements, documentation, materials and media related thereto) that are used by Supplier to deliver and manage the Services”. The use of management tools in the workplace can (2) “have Important strategic implications for individual companies and can greatly influence industries as a whole.” help guarantee a business gain (3) “competitive advantage through the use of business software” which is one of the most important objectives of business strategy (4). In this instance, the service that is managed is time and people. Not all those who work, work 9-5 jobs, as shift flexibility is becoming more common in the workplace as YouGov state that (5) “Four in ten (42%) work flexibly in some form or another, such as job sharing or compressed hours.” 	Comment by Andrew Green: Caps	Comment by Andrew Green: Caps	Comment by Andrew Green: Okay but… what does this mean for this project?
[bookmark: _Toc124522649]What is Personnel Scheduling?
Personnel scheduling, sometimes referred to as workforce scheduling, is defined by Cape Peninsula University of Technology as ‘a schedule naming all Personnel and Key persons’ (6). This is where each staff member that works for a business that works shift is placed into a schedule to meet demands from the workplace. Utilising this can allow a business to keep track of who has worked, when they have worked and how many hours they have worked. This could then aid them in creating their own payroll system as the information needed for this would be given to them through the scheduling data. 
[bookmark: _Toc124522650]What is a Rota?
Workplace rotas can be put in place to manage these types of shifts that are not the same week in and week out.  A rota is defined as (7) “a list of things that have to be done and of the people who will do them”. When creating a rota, the rota coordinator must ensure that the rota is flexible for staff and created well before the shift on the rota (8). The scheduling of personnel in this manner is used through several different work sectors including (9) “health, transport, call centres and the retail trade”. The rota coordinator must understand the number of staff, the skills those staff members have (10) and the availability of staff when creating a rota. 
[bookmark: _Toc124522651]Shortcomings of Rotas and Personnel Scheduling
If a rota is poorly structured, then it could lead to a significant decrease in worker efficiency and happiness. Those who work irregular shift patterns through rotas are more likely to have a disturbance of sleep, poorer mental health and less balance between work and home life (11). Through data gathering techniques, The Health and Safety Executive have found that the main issues with working shift work include ‘Fatigue and Tiredness, Sleep Disturbance, Lack of Communication Between Shifts and Social Isolation’ (12).  A. T. Ernst et al state that is difficult to determine “optimal solutions that minimise costs, meet employee preferences, distribute shifts equitably among employees and satisfy all the workplace constraints” (13). There are also problems in the case of businesses and organisations which work 24 hours a day. For example, creating a schedule for hospital staff can be seen as an issue as there must be enough staff working, in the correct places, with the correct skills (14). If there are problems with a rota within an NHS hospital, then it could lead to rota gaps. Rota gaps can be caused by ‘fluctuations in numbers of deanery trainees, sickness, maternity leave or failure to attract suitable candidates at interviews’ (15). If a rota is poorly planned this could then lead to doctors taking on too much work and delegating certain tasks to deal with the workload. 	Comment by Andrew Green: Fine, makes sense
[bookmark: _Toc124522652]Legal Considerations 
There are acts and laws that rota coordinators must abide by when creating a rota. A vital document is The Working Time Regulations 1998. This applies to employees in every sector of work in the UK. This legislation provides information on the ‘Rights and Obligations Concerning Working Time’ (16). Part 2 of these regulations elaborate on ‘Maximum Weekly Working Time, Length of Night Work, Pattern of Work, Weekly Rest Period, Rest Breaks’ (17). The Working Time Regulations state that the maximum hours worked per week cannot exceed 48 hours. It also states that an employee should have 11 hours off between shifts and one day off every seven days. (18) Rota coordinators should be aware of these as a breach of this could result in a fine for a business. 
Rota coordinators must also be aware of The Data Protection Act. By following the principles within this act, it can guarantee that personal data gathered is ‘used fairly, used for specified purpose, kept up to date, kept for no longer than necessary’. (19) Personal data that can be collected by rotas include names, contact details, where and when someone works and possibly how much they earn. If a business fails to comply with The Data Protection Act, then it could lead to a penalty of up to 17.5 million or 4% of the business’s annual turnover depending on which amount is higher. (20)
	Comment by Andrew Green: Comprehensive
[bookmark: _Toc124522653]Current Tools and Technologies 
There are numerous pieces of software and websites that can provide a rota or schedule. A Google search of ‘Rota Generator’ comes back with 3.45 million results of pages advertising the service that they provide with ‘Employee Scheduling’ having 127 million results. Each of these will have its advantages and disadvantages which could be used to enhance the proposed application.
Spreadsheet Software
When companies started to integrate their business tasks with software, spreadsheets were used to manage rotas instead of pen and paper. One doctor who noticed this “describes it as merely an upgrade of handwritten records to a complicated spreadsheet.” (21) A relatively easy tool however not what it was intended to be for as ‘In 1961, Professor Richard Mattessich pioneered the development of computerized spreadsheets for use in business accounting.’ (22) Cells in a spreadsheet can be easily edited and some users could find it difficult to navigate. If they would then they could require educating on how to use a spreadsheet effectively. Other rota-specific software could offer more relevant and useful features than Microsoft Excel. 
Papershift
Papershift is a piece of software which can allow businesses to manage absences, track time, plan rosters and enterprise. The Papershift website boasts that they have been responsible for creating over 5 million shifts, including from large businesses like Aldi, Subway and Burger King. This shows that it is suitable for large chains however may be unusable for smaller businesses as the pricing starts from 3 euros per employee per month. (23) [image: ]	Comment by Andrew Green: So what would that mean for the Gwynn hall (aprox)?
Smartsheet 
Smartsheet itself claims that it is ‘better than Excel in work management, collaboration, visibility, accessibility, and integrations.’ (24) A former Microsoft analyst is the founder of Smartsheet and has used his previous work to combine features of Excel, Project and SharePoint into a new service. (25) Smartsheet’s aim was to offer users a centralised location of these Microsoft applications. Smartsheet will cost a business £5 per month at its cheapest pricing option. 	Comment by Andrew Green: So what is wrong with the Gwyn hall continuing to use this?
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[bookmark: _Toc124522654]Application Requirements
An interview with a local business that uses a rota was taken with both the rota coordinator and a member of staff who finds themselves on the rota. From these interviews, requirements were compiled to understand what is needed from the proposed application to benefit staff and management. A transcript of the interview can be seen in the appendix. The requirements included:	Comment by Andrew Green: Which?
No duplicate names
The current rota can allow for duplication of names. This could cause staffing errors and is vital that it does not happen in proposed application.
Having a minimum number of staff on the rota
By having this as a feature the business will never be understaffed.
Having a maximum number of staff on the rota
This will make sure that the business will never be overstaffed and will have the right number of staff.
Colour co-ordination
The previous rota has started to use this to show staff where they are on the rota. Makes it easier for staff to read. 
Notification to staff
The current rota does not do this, and this could allow staff to know when they are needed.
Editable
The new application must be editable in case of leave, sickness or other reasons staff cannot work.
Ease of Use
Must be easy to use for both the rota coordinator and those who read it.
Easily Accessible
Should be easy to access for staff to understand when they are needed to work	Comment by Andrew Green: Fine, well identified.

[bookmark: _Toc124522655]Development Platforms
Software will be needed for the development of the application and there will also need to be a database used to store relevant data on staff and schedules. 
Visual Studio
The application could be built in Visual Studio using C#’s Windows Forms Application. This would allow a developer ‘an easier interface to develop the applications for desktop, tablet, PCs.’ (26) This then removes the option of a web application as ‘WinForms can be used only to develop the Windows Forms Application’ (27). This could be suitable for the application as the easier the development, the more likely the application will be developed on time. 
Xamarin
Xamarin focuses on mobile applications for iOS, Android and Windows. This could be used however the rota coordinator would then need to create the rota from a mobile device instead of a PC which they currently use. A benefit of using Xamarin is that when an app is developed it can perform, behave and look the same across different platforms (28). This could be beneficial as a requirement is that the application should be easily accessible, and it would be if it were a mobile application. 
Database Driven Website 
A website-driven database is where the website’s content is kept in a database. With the amount of data needing to be kept from the business utilising this could be a solution. This would allow the business to have its own website for the creation and viewing of a rota which is in line with the requirement of being easily accessible. MySQL would be the choice of database software connected to the website to store data. 



[bookmark: _Toc121749043][bookmark: _Toc124522656]Conclusion
The proposed application will be built in Visual Studio using C#. It will be a Windows Form Application that will take inspiration from other successful personnel scheduling software similar to what Smartsheet did with Microsoft software. The literature review will also be utilised to understand what legal documents to be aware of and what possible shortcomings the application could have. 
The application will be on the PCs at the Gwyn Hall for the coordinators to create the rota and view the rota. The notification system will be done by emailing the members of staff. This should also remove the need for a mobile application as they would be emailed their shifts as they would also be able to view the rota at work. This application will be able to remove the previous issues that the Gwyn Hall has had with Smartsheet as well as bringing in new features that were mentioned in the interviews.  	Comment by Andrew Green: Remove? No.. Lessen.. yes



[bookmark: _Toc121749044][bookmark: _Toc124522657]Aims and Objectives
[bookmark: _Toc121749045][bookmark: _Toc124522658]Aim 1
To understand the use of time management tools and scheduling software in the workplace.
[bookmark: _Toc121749046][bookmark: _Toc124522659]Objectives For Aim 1
Objective 1 - Using secondary research methods, identify suitable sources to use for secondary research and literature reviews. 
Objective 2 - Understand if sources found are credible using CRAAP analysis.
Objective 3 – Undergo primary research with client to understand current rostering practice.
Objective 4 – Examine data gathered.
[bookmark: _Toc121749047][bookmark: _Toc124522660]Aim 2
To develop a workplace time management application.
[bookmark: _Toc121749048][bookmark: _Toc124522661]Objectives For Aim 2
Objective 1 – Utilize primary and secondary data to understand what is required within the application.
Objective 2 – Use requirements to aid design of application.
Objective 3 – Develop application.
Objective 4 – Test and refine application in conjunction with client.
	Comment by Andrew Green: Fine
[bookmark: _Toc121749049][bookmark: _Toc124522662]Research Methodology
[bookmark: _Toc121749050][bookmark: _Toc124522663]Philosophy
Phenomenology will be used throughout this project as the main outcome will be the development of an application suitable for use in the workplace. Phenomenology is used to gain an understanding of a person’s experience. This will be used to explore (29) “what people experienced and focuses on their experience of a phenomena.” The findings can then be used to aid development to either ensure that the positive experiences also appear in the application or that the negative experiences do not appear within the application. 
[bookmark: _Toc121749051][bookmark: _Toc124522664]Approach 
The inductive approach will be used within this project. This involves making observations based on data that has been collected. These observations can then help provide a hypothesis. This approach can be used for app development and can utilise pre-set requirements to develop what a client wants. 	Comment by Andrew Green: No ref
[bookmark: _Toc121749052][bookmark: _Toc124522665]Strategy
The strategy that will be utilized throughout this project will be case study. A case study should allow a researcher to gain an in-depth understanding of a single subject (30). Utilising a case study is appropriate due to having a single client.	Comment by Andrew Green: Action research may have been a little better but this will do.
[bookmark: _Toc121749053][bookmark: _Toc124522666]Time Horizon 
The time horizon to be used is cross-sectional. This is because data will be gathered from primary and secondary research at once.  Cross-sectional will be used due to the time restrictions on the project as it is used for short projects.  	Comment by Andrew Green: No ref but correct.
[bookmark: _Toc121749054][bookmark: _Toc124522667]Data Collection Methods
Primary research will have to be collected as stated in the objectives which will be gathered by data collection methods. Both qualitative and quantitative data will need to be collected for this project. These types of data can be gathered by interviewing a member of staff who has a work rota. The interview can be a ‘“controlled conversation,” which is skewed towards the interests of the interviewer’ (31). This can ensure that the relevant responses are given. A questionnaire can also gather these types of data however an interview can offer more detail in answering as the interviewer can push for the type of answers, they deem good enough. If the data gathered from an interview is not sufficient then a questionnaire could be used as ‘structured questionnaires and semi-structured interviews are often used in mixed method studies to generate confirmatory results’ (32). 	Comment by Andrew Green: Why?
[bookmark: _Toc121749055]

[bookmark: _Toc124522668]Resources
[bookmark: _Toc121749056][bookmark: _Toc124522669]Software
The software that will be used to complete the project includes Windows 10, Office 365, Visual Studio and XAMPP Control Panel. 
Windows 10 – The operating system that will be used on both machines.
Office 365 – Allows remote word processing to create relevant coursework. 
Visual Studio – The IDE that will be used to create the application.
XAMPP Control Panel – Will be used to ensure that Apache and MySQL are on when developing. 
[bookmark: _Toc121749057][bookmark: _Toc124522670]Hardware
There will be two machines that the project work will be completed on. Both machines will be suitable for the design and development of the application that will be made which will solve the problem. 
	
	Class PC
	Home PC

	RAM
	32 GB
	16 GB

	Graphics Card
	Radeon Pro WX 3200
	NVIDIA GeForce RTX 3060

	Processor
	Intel(R) Core(TM) i9-10900X CPU @ 3.70GHz  
	Intel(R) Core (TM) i7-9700KF CPU @ 3.60GHz
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Appendix
[bookmark: _Toc124522674]Interview 1 – Rota Coordinator/Assistant Manager
Interviewer – Hello, if you could just state your name, your role and the name of the company.
Interviewee – Hello my name is Jamie, I am the assistant manager here at the Gwyn Hall in Neath. 
Interviewer – Thanks for your time today Jamie, if you could just give me a brief description of what the Gwyn Hall offers.
Jamie – Sure, we are a Theatre Cinema that offer the latest films and live shows. We also have a licensed café bar, The Place.
Interviewer – How many staff do you have here at the Gwyn Hall?
Jamie – I don’t know off the top of my head… but I would say around 35 members of staff
Interviewer – Do they all have the same skill set and roles?
Jamie – No. We have managers and duty managers, technicians, front of house staff, café staff and box office staff. Some people can do more than one role. 
Interviewer – are you in charge of creating the rotas here at the Gwyn Hall?
Jamie – I deal with the rotas for Front of House staff and café staff.
Interviewer – Who completes the other rota?
Jamie – So another assistant manager completes the rota for box office staff and we work together to rota duty managers and technicians. 
Interviewer – Do you think it would save more time and possibly be easier if this was down to one person?
Jamie – Not really as we have more than one rota to create.
Interviewer – How many rotas do you currently have? 
Jamie – Three. One for Front of House staff, one for managers and technicians and one for box office staff and café staff
Interviewer – Do you think it would be easier then if there was only one rota, which showed each staff needed on one day at a time?
Jamie – It would be easier for staff but I’m not sure if it would be easier for creating the rota.
Interviewer – Have you had any issues with the rotas? Either from yourself or staff.
Jamie – I haven’t had any issues with creating it or following it. But that’s probably because I’m the one who makes one. For the staff though some people have come in for other peoples shifts if they have looked at the rota incorrectly. But that wasn’t down to the rota. Also, with some staff being on more than one rota they have missed certain shifts.
Interviewer – What do you think you could do to stop these issues from happening again?
Jamie – Maybe if the names had a coloured background because that is what we’ve put in place for any of the staff who did miss shifts. For the more than rota thing it could be easier for staff if the shifts were all in one place. But that’s something that they could decide. 
Interviewer – What would you expect from a system to help you to create a rota?
Jamie – I would want it to be easy and quick to create the rota. There being the option to change who is working on the day and change what time they are working. To have the maximum amount of staff working at once. To ensure that there is no duplication of any names or times on the same day to avoid any errors. Like I said before maybe having when a name is entered the colour changes to that persons colour so that they know to look for that colour on the rota and maybe some way of notifying the staff that the rota has been updated or telling them they have been given a shift. This way they would all know to check the rota to see their shifts. I would want a way to contact the member of staff, in case someone doesn’t come in for their shift. If it could collect how many hours each member does we could use it for our timesheets. 
Interviewer – You use Smartsheet to create the rota is that correct?
Jamie – Yeah that’s right.
Interviewer – What do you think of that?
Jamie – Its okay. Its just like a spreadsheet but we can send it out to peoples email address for them to see it. 
Interviewer – Do you think you could go without using Smartsheet and perhaps using something else?
Jamie – Yeah, I know some places that just use pen and paper but that would be a bit time consuming here. But I wouldn’t be against changing it.
Interviewer – How do staff access the rota?
Jamie – The staff can access it from the Smartsheet app or website. This can be done in work or from elsewhere. 
Interviewer – Where do you create the rota?
Jamie – In the office in work.
Interviewer – Would you see a problem if the rota was only available on the work PCs?
Jamie – This could cause an issue of people not being able to view the rota from their homes. What if they haven’t worked in a while or this is their first shift?
Interviewer – Is there anything else you can think of that may be useful?
Jamie – No but I think if you talk to other members of staff they could give you more on an insight. 
Interviewer – Thank you for your time. 

[bookmark: _Toc124522675]Interview 2 – Contracted Member of Staff 
Interviewer – Hello if you could just state your name and role within the Gwyn Hall please.
Interviewee – My name is James, and I am a contracted member of staff within the Gwyn Hall.
Interviewer – When I was speaking to an assistant manager here he said that there are many roles here, if I could ask which roles do you do?
James – I can be a duty manager, I can work front of house and on the café. 
Interviewer – I was also told that there were 3 rotas here and those roles you named are on 3 separate rotas, is that correct?
James – Yes. There is a rota for all of the managers, for front of house staff, and for café staff.
Interviewer – How do you find that? Does it lead to any confusion? 
James – It has confused other members of staff, but I can understand it. it’s time consuming to scroll through the rotas for café and front of house but the managers rota is pretty straight forward. 
Interviewer – Would you rather a day-by-day rota instead of separating them by role? For example, it would say what managers are in on that day, what front of house staff, what café staff and what box office staff.
James – I could see that being useful. It would save time for staff having to look through everyone’s name to see if theirs has a time period next to it. 
Interviewer – What would you change about the rota?
James – I would rather have one rota than 3 to look at, and I know that some members of staff now have a colour on the rota so its easier to see. That could be a good idea because it would be easier to read if you just look for a colour rather than reading to try and find your name. Especially if someone else has the same name as you.  
Interviewer – What would you expect from the rota?
James – I would want it to be clear to read. Easy to access. 
Interviewer – Do you have anything else to add before the end of the interview?
James – I don’t think so, but if I remember anything I'll let you know. 
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