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[bookmark: _Toc132978390]Abstract
A local business was struggling in scheduling its staff. This research project aims to help them with their problems by developing a new application for them to use. The main purpose of this project was to compile information and form conclusions to understand the use and importance of effective personnel scheduling and time management tools in the workplace. This will be done through conducting interviews with staff who are experiencing problems in how they schedule personnel and gathering relevant literature on subtopics surrounding the main title. The aims of the project were to understand the use of time management tools and scheduling software in the workplace and to develop a workplace time management application. Both of which have been met. This project has proved that there is a direct impact on the employee and employer when personnel scheduling has been misused. Employees can experience changes in their health, social life, work efficiency and performance quality (1). Employers could experience dissatisfaction within the workforce, an increase in expenditure to meet business demands or failure to meet demand entirely. The findings within the report further highlight the importance of having an effective system in place. Further recommendations and conclusions can be seen throughout the report.  
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[bookmark: _Toc132978391][bookmark: _Toc871281490]Chapter 1 - Introduction 
Personnel scheduling is a time management tool which creates timetables for staff ensuring a business can deal with demand. By having an efficient scheduling system in place, a business can minimise labour costs or workforce size (2). Scheduling staff can be difficult. The need for an effective way of doing this will be outlined in this report. 
The project is about the use of personnel scheduling and time management tools in the workplace and how effective and important they can be. The problem was with how The Gwyn Hall used Smartsheet to rota their members of staff. They used Smartsheet. However, this was causing issues for management, including there being 3 rotas for 6 different roles throughout the business. This led to staff not seeing their name on the rota if looking at the other rotas. Smartsheet did not offer validation, so it has led to management either under or overstaffing through human error. This would lead to a hindering of day-to-day business operations due to misuse. 
The initial aims and objectives for this project which were outlined in the project proposal are as follows.
Aim 1 – To understand the use of time management tools and scheduling software in the workplace. 

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. 


Aim 2 – To develop a workplace time management application. 

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.

This report will cover the research completed to meet aims and objectives, the use of Saunders’ Research Onion to develop research methodology, the development methodology, design processes, implementation, evaluation, recommendations and a reflection. 

[bookmark: _Toc132978392][bookmark: _Toc1138790943]Chapter 2 – Research & Review of Literature 
[bookmark: _Toc132978393]2.1 Introduction to Literature Review
This literature review will be used to meet aim 1. There are various studies on the use of time management tools in the workplace. These studies will provide secondary research that is relevant to understand the use of time management tools and scheduling software in the workplace. To understand this, the main themes of the project should be researched. Time management tools, personnel scheduling, rotas, shift work, the shortcomings of the use of these, the legal considerations and the current tools available will be researched. 
[bookmark: _Toc132978394]2.2 What are Time Management Tools?
Management tools are defined as (3) “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 them in the workplace can (4) “have Important strategic implications for individual companies and can greatly influence industries as a whole.” They can help guarantee a business gain (5) “competitive advantage through the use of business software” which is one of the most important objectives of business strategy (6). In this instance, the service that is managed is time and people. Time is a key factor of businesses and organisations that needs to be monitored.  Time management is defined as “a systematic prioritization of tasks and competing demands to complete the most important tasks within a target timeframe” (7). The United States Small Business Administration states that if a business manages its time effectively then it can earn more money by maximising how much is done per day (7). Benefits include “more business, more income, more focus and organisation and less stress” (7). Effective time management could increase job performance and worker satisfaction (8). 
[bookmark: _Toc132978395]2.3 What is Personnel Scheduling?
Scheduling is defined by Wren as “the allocation, subject to constraints, of resources to objects being placed in space-time, in such a way as to minimize the total cost of some set of the resources used” (9). However, personnel scheduling, also referred to as workforce scheduling and rostering, is defined by Cape Peninsula University of Technology as “a schedule naming all Personnel and Key persons” (10). It is the creation process of staff timetables so “that an organisation can satisfy the demand for its goods or services” (11). It is important for the person scheduling to understand how many staff are needed, the skillset of the staff available and the demand for the goods or services. Personnel scheduling is typically done by using spreadsheet and database tools (11). Those in charge will need to be able to schedule personnel and provide a “high level of employee job satisfaction” (11). Personnel scheduling is different from when the problems were introduced by Dantzig (12) and Edie (13) (14). Scheduling staff is described as a “complex and time-consuming task” and “a common problem to most organisations” by da Silva Rocha (2). She explains that it is complex because it is the involvement of “assigning the right people to the right job” whilst acknowledging requirements such as rules in place by the organisation or the government and employee skillsets and preferences (2). There are different ways of scheduling depending on the sector of work. Employees are scheduled to days and then tasks when working in call centres or supermarkets (15). Whereas nurses do not get scheduled tasks through personnel scheduling, just a role (15). If a business were to utilise personnel scheduling, they could keep track of who has worked, when they worked and how many hours they have worked. This could allow a business to use this data gathered for a payroll system. 
[bookmark: _Toc132978396]2.4 What is a Rota?
A rota can be used in the workplace to manage shifts that are not the same each week. A rota is defined by the Cambridge University Press as “a list of things that have to be done and of the people who will do them” (16).  It is a way of publicly showing the result of personnel scheduling. Those responsible for creating the rota must ensure that the rota is flexible for staff and created well before the shift on the rota (17). The scheduling of personnel in this manner is used through several different work sectors including (18) “health, transport, call centres and the retail trade”.
[bookmark: _Toc132978397]2.5 What is Shift Work?
A shift is defined as “a date, start and finish time” (19). Shift work is when these shifts fall “outside standard daytime hours” (20), which is between 7am and 7pm. Examples of shift work can include outside of standard hours, working 12 hours or more, rotating hours of work, split shifts, overtime and on-call shifts (20). Bambra et al stated that “around one fifth of workers are engaged in” shift work due to technological developments, a fluctuational economy and the need for 24-hour services (21). Shift work was originally associated with industries that operated 24 hours a day such as in the public sector with the health sector, policing and fire, or the practical sector with manufacturing, transport and mining. However, there are now more shift work job opportunities in retail and hospitality. 


[bookmark: _Toc132978398]2.6 Misuse and Drawbacks
When personnel scheduling through a rota is misused, it could lead to shortcomings for the employees and employers. In general, jobs that utilise shift work can affect an employee’s health, social life, work efficiency and performance quality (1). Employees that experience shift work have reported having health problems including “sleep disturbance, fatigue, digestive problems, emotional problems, stress-related illnesses and an increase in morbidity” (21). 
The sleep issues that employees experience have been likened to jetlag. Those who work chronic shift work can experience an increase in tiredness as they may reduce the time spent in bed which could lead to sleep deprivation (22). Having employees that are sleep deprived could lead to a lack of alertness. Smith stated that there was an increase in road accidents by 50% when a night shift had been worked (23). An extremity of this includes catastrophes such as “Bhopal, Three Mile Island, Chernobyl, the Rhine chemical spillage and the Exxon Valdez” (24), all of which happened on the night shift, from 10pm to 6am. At these times there is a decrease in performance efficiency among employees (figure1). Folkard and Tucker state that the more hours worked the higher the mean relative risk is (figure2). 
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Figure 1. Industrial performance efficiency over the 24h day.
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Figure 2. The mean relative risk over hours on duty.

Those who work irregular shift patterns through rotas are more likely to have less balance between work and home life (25). The balance of work and life is said to be achieved only “when an individual's right to a fulfilled life inside and outside paid work is respected as the norm – to the mutual benefit of the individual, business and society” (26). Shift work can affect an employee's home life as studies show a “57% higher divorce rate, reduced job satisfaction, and reduced family and social interaction” (27). 
Employee health has been reported as “significantly worse amongst employees who experienced work-life imbalance” (21). The health issues that can be experienced by an employee include a “36% to 60% increased risk of breast cancer in large prospective studies, a fourfold increased risk of duodenal ulcers verified by endoscopy and increased cardiovascular morbidity and mortality, including atherosclerosis and myocardial infarction” (27).
These shortcomings can be addressed by the employer and the employee. The employee could try counselling, training, countermeasures against sleep and appetite problems or medical surveillance and exposure to bright light, to aid the circadian clock in the brain. (21). The employer could aid the well-being of its employees by decreasing shift length, redesigning shift schedules or improving the working conditions (21).
Businesses may utilise time management tools to manage staff to meet aims and objectives. Common reasons for implementing time management tools include minimizing labour costs, maximising contractual hours assigned, minimizing workforce size, balancing workloads and maximising employee satisfaction (2). Without effectively managing time these may not be met.


[bookmark: _Toc132978399]2.7 Legal Considerations
The legal considerations can impact the length of a shift, the gaps between a shift and shift patterns. These must be abided by when scheduling personnel and creating a rota. An imperative set of rules is The Working Time Regulations 1998. These regulations were implemented soon after the British government introduced the minimum wage (28). This applies to employees in every sector of work in the UK. This legislation provides information on the “Rights and Obligations Concerning Working Time” (29). The key provisions that were included in the Working Time Regulations included maximum weekly working time, rest periods, rest breaks, leave and night work length (28). It states that the maximum hours that an employee should work, including overtime, is 48 hours. An employee should have two rest periods of 24 hours every fortnight. When employees work over 6 hours, they are required to take at least a 20-minute break. When an employee has worked somewhere for over 13 weeks, they are eligible for 3 weeks of leave per year. Those who work the night shift cannot work more than 8 hours per night (29). Those responsible for personnel scheduling must be aware of the principles within the Working Time Regulations 1998 and abide by them. By breaching these regulations, employees can complain about pay and work rights on the government website. If the allegations were to be true, then penalties could be imposed on a business. These penalties may potentially include compensation for the worker, a fine for the business, up to two years imprisonment for the directors or notices issued by the Health and Safety executive or local authority (30). 
Those responsible for personnel scheduling must also be aware of The Data Protection Act, its principles and its consequences. If a business were to comply with the principles regarding The Data Protection Act, it would be able to guarantee that any personal data that is gathered is “used fairly, used for specified purpose, kept up to date, kept for no longer than necessary” (31). Personal data is defined by the Metropolitan Police as “any information relating to a living person who can be identified either from the information itself or indirectly by combining the information with other data available to the controller” (33). Personal data that an employer can have on an employee include their name, contact details, date of birth, sex, education and qualifications, National Insurance number, tax code and employment information such as history, terms and conditions and training (33). If a business does not comply with the Data Protection Act, the business could be given a fine of up to 17.5 million or 4% of the business’s annual turnover, whichever is higher (34). 


[bookmark: _Toc132978400]2.8 Current Tools and Technologies
There are already tools and technologies available that the client, The Gwyn Hall, could utilise. They already use Smartsheet, however, this has been deemed as being used incorrectly, leading to a new application being developed. When researching those tools and techniques available, a Google search for ‘rota creator’ returned 3.2 million results. When searching for ‘rota generator’ there are over 6 million results. This shows the possible options that The Gwyn Hall could have used instead of the new application. When developing, features of some applications were used as key pieces of functionality for the new application. This was to ensure that the features that made other tools and technologies a success could aid the new application in being a success. 
Babu and Doosa state that a traditional way of scheduling staff is through the manual creation of spreadsheets or web calendars. However, they explain that creating them using these methods can be a process which requires time and effort with room for human error (35). Spreadsheets would have been used when businesses first used them to manage business tasks. However, they were not seen as useful to everyone as it was described as “merely an upgrade of handwritten records to a complicated spreadsheet” (36). Spreadsheets were not created for the sole use of scheduling either as the professor responsible for the introduction of electronic spreadsheets intended them to be used in business accounting (37).  
Smartsheet is a project management tool “with main features that include online project management collaboration, file sharing features” (38). Smartsheet claims that it is “better than Excel in work management, collaboration, visibility, accessibility, and integrations” (39). It can claim this because of its founder. Smartsheet’s founder, Brent Frei, previously worked for Microsoft as a programmer analyst for just over 2 years. 11 years later he founded Smartsheet (40). Frei would have used his prior knowledge to combine features of Excel, Project and SharePoint to create Smartsheet (40). Smartsheet will cost a business £5 per month at its cheapest pricing option. Enlyft has data on over 20000 companies that utilise Smartsheet. Of those, the company with the largest NetSuite (41).  
Papershift is a piece of software which allows businesses to manage absences, track time and 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 (42).


[bookmark: _Toc132978401]2.9 Potential Development Platforms
Software will be needed for the development of the application and there will need to be a database used to store data on staff and schedules. The potential development platforms for the application included Visual Studio, Xamarin, and a database-driven website. 
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.’ (43) This then removes the option of a web application as ‘WinForms can be used only to develop the Windows Forms Application’ (43). This could be suitable for the application as the easier the development, the more likely the application will be developed on time. 
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 (44). 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. 
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 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: _Toc132978402]2.10 Development Requirements
Multiple articles, books and journals repeat the same thing about personnel scheduling and timetabling. Petrovic and Eveborn & Ronnqvist both state that scheduling a workforce is a difficult task (45, 19). Eveborn and Ronnqvist also explain that when developing a system to aid personnel scheduling that it must be “user friendly, robust, flexible and quick” (19). Ensuring that the developed application adheres to these principles it should make the scheduling process easier for the user, as it can sometimes be a laborious task (35). From research, the application needs to be easy to use. 
[bookmark: _Toc132978403]2.11 Conclusion to Literature Review
Despite the varied shifts and job roles throughout each sector of the workplace, there were sufficient pieces of literature. The purpose of this literature review was to understand the use of time management tools and scheduling software in the workplace. From this literature review, the effective use of time management tools and personnel scheduling can be influential in the success of a business. This was significant understanding the main topics within the research title. The literature involved also can help when developing a scheduling system. This review highlights the imperativeness of complying with the legal requirements of shift work. The research into the misuse and drawbacks could be insightful for those who are unaware of the negative health effects that employees could experience. There are further recommendations in the latter pages of this report.

[bookmark: _Toc854594015][bookmark: _Toc132978404]Chapter 3 - Methodologies
[bookmark: _Toc855092912][bookmark: _Toc132978405]3.1 Research Methodology
[bookmark: _Toc784923369][bookmark: _Toc132978406]3.1.1 Philosophy
Phenomenology was chosen as the philosophy as it focuses on an individual's experiences. By understanding this, decisions can be made for the design and development of the application based on experiences. By using phenomenology, the development can build on “what people experienced and focuses on their experience of a phenomena” aiming to ensure the application is more user-centred (46). This was used as the requirements were gained through understanding the experiences of those who work at The Gwyn Hall when using personnel scheduling. 
[bookmark: _Toc1726408982][bookmark: _Toc132978407]3.1.2 Approach
The inductive approach was used as it allowed observations to be made based on the data that was collected. The use of the inductive approach begins with topic observations, then a pattern and then theory (47). This is another part of the research methodology that surrounds “learning from experience” (47). The first observations were made through interviews with The Gwyn Hall staff. The inductive approach was utilised when gathering test data, again with The Gwyn Hall staff.   
[bookmark: _Toc115688882][bookmark: _Toc132978408]3.1.3 Strategy
[bookmark: _Toc1174943381]Case studies were the choice of strategy as they met aim 1 of gathering an understanding and gave more context to the topic. Case studies were seen as a flexible choice and the case studies provided more context which led to recommendations for the design and development (48). Many case studies were looked at when gathering primary data for the literature review. This allowed for the gathering of contextual information which was used in understanding each subtopic within the literature review.  
[bookmark: _Toc132978409]3.1.4 Time Horizon
The cross-sectional time horizon was used because of the time restrictions as this is used for short projects in comparison to longitudinal. This allowed the measurement of the outcome and the exposures in the study participants at the same time (49). Utilising a cross-sectional time horizon also provided data from one period of time. If longitudinal were used, then there could have been an option for payment to take place for data from other periods.  
[bookmark: _Toc37840433][bookmark: _Toc132978410]3.1.5 Data Collection
Interviews were used to gather primary data to meet objective 1 of aim 2. The use of primary data was used to understand what is required of the new application. The interviewees were two members of staff who currently work at The Gwyn Hall. One of the staff members was responsible for scheduling the other members of staff by using a rota. The other member of staff found themselves on multiple rotas due to them having numerous roles throughout the business. The interviews were an opportunity to gather both qualitative and quantitative data. Interviews were chosen over a questionnaire as it was a way of having a controlled conversation with the staff members. This ensured that the data gathered was sufficient and relevant to the project. 
[bookmark: _Toc1676668489]

[bookmark: _Toc132978411]3.1.6 Evaluation Criteria
[bookmark: _Toc1209355996]The project will be evaluated by understanding whether the outcome has met the aims and objectives previously defined within the project. The aims were, aim 1, to understand the use of time management tools and scheduling software in the workplace and aim 2, to develop a workplace time management application. The objectives to meet aim 1 included using secondary research methods, identifying suitable sources to use for secondary research and literature reviews, understanding if sources found are credible using CRAAP analysis, undergoing primary research with the client to understand the current rostering practice and examining data gathered. The objectives to meet aim 2 included utilising primary and secondary data to understand what is required within the application, using requirements to aid the design of the application, developing the application and testing and refining the application in conjunction with the client. The use of testing the application will aid evaluation.
[bookmark: _Toc132978412]3.1.7 Methods of Testing
Testing will be completed both mid-development and post-development. The methods of testing will include security, functionality, usability, compatibility and system testing. These tests will be completed by either the developer of the application or those who took part in the primary data-gathering process. Utilising those who work at The Gwyn Hall for testing, will offer an insight into if they think that the application will be a success when implemented there. System testing will be conducted to ensure that the application is robust and reliable. Usability testing will be conducted to understand how easy the application is to use. Functionality testing will be conducted so that the features of the application can be checked to see if they were what the interviewees would come to expect. Security testing will ensure that the app is secure. Compatibility testing will ensure that the application can be run on the intended PC.

[bookmark: _Toc124793314][bookmark: _Toc132978413]3.2 Development Methodology
The development methodology used when developing the application was rapid application development, also known as its abbreviated term RAD.  Similar to the time horizon chosen, a methodology had to be used that could be suitable for the timescale of the project. This was chosen so that there could be constant refinements to the application alongside the development. The main phases of RAD include the requirement planning phase, the user design phase, the construction phase and the cutover phase (50). Within the requirement planning phase, the aims and objectives were created along with the scope of the project. The requirements were then gathered through interviews with The Gwyn Hall staff which formed a list of features that were needed. This then allowed the developer to have more of an understanding as to what they were going to develop. The user design phase allowed for the creation of how the system was going to work. This led to the development of design documents such as system models, system interface designs, a storyboard, a sitemap, a flowchart and a database structure. All of which can be seen further in this document. The construction phase was where the app was developed as well as tested and developed further. Each time the developer developed a required feature of the application this had to be tested. Depending on the test results this would either lead to the redevelopment of that feature or moving on to develop a new feature of the application. The cutover phase started when the application was ready for use and deployment. This led to a parallel cutover. This is where both the new application and Smartsheet were being used so that the rota coordinators were aware of how to use the new application. They would be able to use Smartsheet as a fallback. The parallel cutover was used as it was seen as the “least risky” way of implementing a new system (51).  
[bookmark: _Toc1159394941][bookmark: _Toc132978414]3.2.1 Software
The software that was used throughout the creation of the application included Visual Studio 2022 and XAMPP Control Panel. The programming language that was used was C# and Visual Studio 2022 was used to design and develop the application through Windows Form Application. XAMPP Control Panel was used to host the database. MySQL was used as the database software and could be started and viewed through the XAMPP Control Panel. The Apache server was started and used through the XAMPP Control Panel. Adobe XD was used to create basic wireframes that helped the change from the design stages to the development stage. Microsoft’s Office365 package was used for word processing. OneDrive was used so that the documents could be edited on more than one device. 
[bookmark: _Toc126558216][bookmark: _Toc132978415]3.2.2 Hardware
Due to the development of an application, the only hardware that was utilised was that of a PC. Two PCs were used for the design and development of the application. One PC has 16GB of RAM, an NVIDIA GeForce RTX 3060 graphics card and an Intel(R) Core (TM) i7-9700KF CPU @ 3.60GHz processor. The other PC has 32GB of RAM, a Radeon Pro WX 3200 graphics card and an Intel(R) Core (TM) i9-10900X CPU @ 3.70GHz processor. 
[bookmark: _Toc1781223018]

[bookmark: _Toc132978416]3.2.3 Materials and Tools
There was reasoning behind each of the various materials and tools that were chosen. The reasoning behind the choice of hardware was that they were available to use. The developer used a personal computer and a communal computer. The development initially started on a laptop, however, the CPU was deemed defective which is why the development took place on the PC. Much of the development took place on the communal computer. The hardware relative to the communal computer could not be changed, but it was suitable for the design and development of the application. 
The decisions made surrounding the software that was going to be used were based on research made when writing the project proposal and the literature review. The potential development platforms for the application were narrowed down to a desktop application, a mobile application and a database-driven website. The key point that led to the use of a desktop application through Visual Studio included that the developer had some experience and intended to further that through this project. Due to the time constraints, learning a completely new way of developing could have been more detrimental to the project which led to the choice of an IDE that the developer already has experience with. MySQL was used for this reason. Development of previous projects and applications only utilised INSERT and SELECT SQL statements, whereas this project utilises more than these. 




[bookmark: _Toc295105300][bookmark: _Toc132978417]Chapter 4 – Design & Implementation
[bookmark: _Toc132978418][bookmark: _Toc1194954210]4.1 Design 
[bookmark: _Toc2114428989][bookmark: _Toc132978419]4.1.1 Project Requirements
The requirements were gathered when interviewing both the rota coordinator and a member of staff who finds themselves on the rota. 
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. 



[bookmark: _Toc132978420]4.1.2 System Interfaces
The system interfaces were designed using Adobe XD. The interfaces were designed to coincide with the theory work of A. Dix and B. Shneiderman.
Log In Screen Wireframe
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Main Menu Wireframe
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Day Creator Wireframe
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Rota Staff Day Wireframe
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Adding and Removing Staff Wireframe
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Staff Viewer Wireframe
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Rota Viewer Wireframe
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[bookmark: _Toc132978421]4.1.3 System Flowchart
The flowchart follows how the app will be used. First, the user must log in. There must be staff within the staff table if a rota is to be made. The user will have the choice of which day they will schedule. The user will select how many staff are needed. They will then be able to enter who is going to work what role, when their shift starts and ends. Once this has done the user can then notify the staff from the main menu.
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[bookmark: _Toc132978422]4.1.4 Sitemap
The first page that the user will see is the login page. Once they have logged in correctly, they will view the main menu page. This is where the navigation buttons are situated. The user will be able to choose from create rota, view rota, view staff or add/remove staff. The sitemap for the application was created using yEd and is as follows.
[image: Diagram
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[bookmark: _Toc132978423]4.1.5 Storyboard
Adobe XD’s prototype feature was used to show how the user can navigate freely through the user interface by using buttons available to them. 
[image: Graphical user interface, application, Word
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[bookmark: _Toc132978424]4.1.6 Database Structure
Microsoft lists key steps of how to design a database (52). The first step is to determine the purpose of the database. The purpose of this database was to store information for The Gwyn Hall on their staff members and their schedule. The next steps were to find and organise the information required and divide the information into tables. The key information that would be needed based on the purpose of the database would include details on the staff and the shifts they are given. For staff details, information such as their name, their email and their roles within the company was needed. Whereas for the shift details, the information needed included the staff member’s name, their role, when their shift will start and when it will end. This then helped decipher that only two tables were needed for the database. The two tables were the ‘shift’ and the ‘staff’ table. These steps then helped turn the information into columns which is another step that Microsoft suggest. 
The database and tables then were created using phpMyAdmin through the XAMPP Control Panel. The database was named ‘timetable’ and the ‘shift’ and ‘staff’ tables were created. The staff table consisted of nine columns. These included ‘StaffName’, ‘StaffEmail’, ‘NumberOfRoles’, ‘StaffRole1’, ‘StaffRole2’, ‘StaffRole3’, ‘StaffRole4’, ‘StaffRole5’ and ‘StaffRole6’. The shift table consisted of only 5 columns. Those were ‘ShiftDate’, ‘StaffName’, ‘ShiftRole’, ‘StartTime’ and ‘EndTime’.  The tables were populated through the application. The structure of the database can be seen below. 
[image: Graphical user interface

Description automatically generated with medium confidence]

[image: Graphical user interface, application

Description automatically generated]
 


[bookmark: _Toc1326327558][bookmark: _Toc132978425]4.2 Implementation
See appendix for application video.
[bookmark: _Toc1129219625][bookmark: _Toc132978426]4.2.1 Problems and Successes
There were problems when developing the application, however, most of these were solved, turning into successes, before the final iteration of the application. There were changes made from the initial designs made on Adobe XD. The rota staff day wireframe was removed and redesigned entirely. When developing this form, it came to look like this: 
[image: Graphical user interface, application
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The initial idea was to merge the two forms designed into one. This was to allow the relevant number of staff to choose to appear on the form. So, when the user would use the numeric up-down and select 2 front of house staff only two sets of drop-down lists would appear within the combo box. The save button would then have to save the relevant information from the combo boxes. This was deemed to be unfeasible due to the number of items that the SQL would have to input into the database’s table. The complicated design of this form was changed to an easier to use and read form. 
[image: Graphical user interface, application
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Here the user can do the same process but one at a time. They would have to select the date and then the role they wish to schedule. When they press the ‘Add staff member’ button, the staff name dropdown box is populated with members of staff who can work on that day and can do that role. The save button has gone from saving a comprehensive amount of data to just saving the date, role, staff name, shift start time and duration. 


Another problem encountered was ensuring that a key feature of the application, validation, was usable within the application. Due to the database not having primary keys, the validation would need to be done another way. For example, the staff adder form will not allow the user to add two members of staff with the same name. This was done by using the remove staff combo box. This combo box is populated by all the names in the staff table. If the user were to try and add two of the same names the code would check that that name is already in the database and alert the user to change the name. 
[image: Graphical user interface, application
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The increase in the number of forms ensured that the requirements were met, and that the user was able to complete tasks that they had previously been able to do. The new forms included viewing the rota by name and removing a scheduled date. The view rota by name form allowed a member of staff to login and search their name to see their shifts. The rota date removal is to stop an overload of data on the database. This is not an imperative feature, but it was a feature that was available on Smartsheet which is why it was added. 
Another problem with the development of the application was the feature to notify staff. The plan was to have their email address from the staff table and email them to alert them that the rota had been updated. Through previous application developments, there was an idea of how to do this. This was through the Gmail simple mail transfer protocol. Code was initially going to be used from another project, however, the Gmail setting to allow less secure apps had been disabled. Instead of doing it that way, app passwords had to be utilised. This then allowed emails to be sent by generating a password that could be used alongside a Gmail email address. 
More code from another project was tried within this application but did not work in the way it was intended. In previous development, navigation buttons were coded by recalling the form that would be opened and the current form would be hidden. When developing this application this would not work on some of the forms. When clicking on the button it would only hide the current form but not open the relevant form. This would not be suitable for official use so needed to be fixed. The issue was fixed by creating a class with relevant navigation code within it. So that when the navigation buttons were coded, the current form would be closed and the code within the class would be called. 
A problem that was noticed towards the end of the project timeline was that there would be no back button if the user were to try and create a shift when there was either not staff available, or no staff in the staff table. This problem would not happen in a real-life scenario as it would be highly unlikely that every single member of staff would be working at the same time. In an interview, it was deemed that there would be around 35 staff. Even when the user was to reload the form, this would still be an issue. This problem was not fixed unfortunately as it was discovered with not a lot of time to fix it. Fortunately, this is a problem that the user should not encounter when the staff table is populated. 
[image: Graphical user interface, application
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The successes within the implementation include SQL. The application used SQL statements such as INSERT, DELETE, SELECT, WHERE, FROM, OR, NOT IN and DISTINCT. Each use of SQL works efficiently. There was a problem with the INSERT at the start of the development. This was because the field on the table was set as an integer whereas it was a string. As mentioned previously almost each problem that was faced was solved efficiently, turning them into successes. 
[bookmark: _Toc78241184]

[bookmark: _Toc132978427]4.2.2 Code snippets
These code snippets are relevant to the points discussed within the problems and successes section. For all code, please see project folder. 
Save Shift Button
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Validated Save Staff Member Button
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Remove Date Button
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Notify Staff Button
[image: A picture containing text, screenshot, software, display
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Window Controller Class
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[bookmark: _Toc132978428]4.2.4 Testing
[bookmark: _Toc822792081][bookmark: _Toc132978429]4.2.4.1 Security Testing
The first form that appears for the user is the log in form. This was developed so that those who are responsible for scheduling personnel can see the information of the staff whereas other members of staff can just see their shifts. The log in page can be tested to ensure the application is secure.
	Test No.
	Description
	Test Steps
	Expected Results
	Actual Results
	Action Required

	1
	Log in as User with the ‘Log In’ button.
	1. Enter ‘User’ as the username.
2. Enter ‘1234’ as the password.
3. Click the ‘Log In’ button.
	Log in form closes and menu form opens.
	✓
	

	2
	Log in as User with enter key.
	1. Enter ‘User’ as the username.
2. Enter ‘1234’ as the password.
3. Press the enter key.
	Log in form closes and menu form opens.
	✓
	

	3
	Log out
	1. Enter ‘User’ as the username.
2. Enter ‘1234’ as the password.
3. Log in.
4. Log out.
	Menu form closes and log in form opens.
	Menu form closes and log in form opens. Password and Username are still in text boxes.
	After every successful log in attempt, either through enter key or button, clear the textboxes. 
txtUserName.Text = "";
                        txtPassword.Text = "";

	3.1
	Log out
	1. Enter ‘User’ as the username.
2. Enter ‘1234’ as the password.
3. Log in.
4. Log out.
	Menu form closes and log in form opens.
	✓
	

	4
	Log in with no username.
	1. Leave username text box empty.
2. Enter ‘1234’ as the password.
3. Click the ‘Log In’ button. 
	Error message appears to alert the user that they have entered something incorrectly. 
	✓
	

	5
	Log in with no password
	1. Leave password text box empty.
2. Enter ‘User’ as the username.
3. Click the ‘Log In’ button. 
	Error message appears to alert the user that they have entered something incorrectly. 
	✓
	

	6
	Log in as Staff
	1. Enter ‘Staff’ as the username.
2. Enter ‘1234’ as the password.
3. Click the ‘Log In’ button.
	User will be taken to the View Shift by Name form.
	✓
	

	7
	Log out 
	1. Enter ‘Staff’ as the username.
2. Enter ‘1234’ as the password.
3. Click the back arrow button.
	Menu form closes and log in form opens.
	✓
	







[bookmark: _Toc132978430]4.2.4.2 Functionality Testing
[bookmark: _Toc147043744]Functionality testing will be conducted by Lyn using the application in alignment with what the application should be able to do and with the requirements. The testing was conducted by Lyn, a duty manager at The Gwyn Hall who is now responsible for scheduling 2 roles.
	Test No.
	Description
	Test Steps
	Expected Results
	Actual Results

	1
	Log in as User with the ‘Log In’ button.
	1. Enter ‘User’ as the username.
2. Enter ‘1234’ as the password.
3. Click the ‘Log In’ button.
	Log in form closes and menu form opens.
	✓

	2
	Log in as User with enter key.
	1. Enter ‘User’ as the username.
2. Enter ‘1234’ as the password.
3. Press the enter key.
	Log in form closes and menu form opens.
	✓

	3
	Log in with no username.
	1. Leave username text box empty.
2. Enter ‘1234’ as the password.
3. Click the ‘Log In’ button. 
	Error message appears to alert the user that they have entered something incorrectly. 
	✓

	4
	Add a member of staff.
	1. Log in as user.
2. Click ‘Add/Remove Staff’.
3. Enter staff name as Lyn, an email address, the number of roles and then which roles that you do.
4. Press the save button.
	Form reappears with empty entries.
	✓

	5
	Add a member of staff with the same name.
	1. Log in as user.
2. Click ‘Add/Remove Staff’.
3. Enter staff name as Lyn, an email address, the number of roles and then which roles that you do.
4. Press the save button.
	Message box to appear alerting that the name they have entered is already in the database. 
	✓
Also clears the text box for staff name.

	6
	Add a member of staff without an email address.
	1. Log in as user.
2. Click ‘Add/Remove Staff’.
3. Enter staff name as Jamie, the number of roles and then which roles that you do. Leave the email address text box empty.
4. Press the save button.
	Message box to appear alerting that the user has not entered data into all fields.
	✓

	7
	Add a member of staff without a name. 
	1. Log in as user.
2. Click ‘Add/Remove Staff’.
3. Enter an email address, the number of roles and then which roles that you do. Leave the staff name text box empty.
4. Press the save button.
	Message box to appear alerting that the user has not entered data into all fields.
	✓

	8
	Add a shift to the rota.
	1. Log in as user.
2. Click ‘Create Rota’.
3. Select the date as the 25th of December 2023 and the Staff Role as manager.
4. Click ‘Add Staff Member’. 
5. Select the ‘Staff Name’ as Lyn, the ‘Start Time’ as 9:30am and the ‘Duration’ as 6 hours. 
6. Press ‘Save’ button. 
	Form will clear text entry.
	✓

	9
	Add a shift to the rota for the same role and staff member.
	1. Log in as user.
2. Click ‘Create Rota’.
3. Select the date as the 25th of December 2023 and the Staff Role as manager.
4. Click ‘Add Staff Member’. 
5. Add Lyn as the Staff Name.
	Realise that the name will not appear due to them already working on that day. 
	✓

	10
	Add a shift with no name selected.
	1. Log in as user.
2. Click ‘Create Rota’.
3. Select the date as the 6th of December 2023 and the Staff Role as manager.
4. Click ‘Add Staff Member’. 
5. Select the ‘Start Time’ as 9:30am and the ‘Duration’ as 6 hours. 
6. Press ‘Save’ button.
	Message box will appear telling the user to enter the values. 
	✓

	11
	Notify staff of rota update.
	1. Log in as user.
2. Click ‘Notify Staff’.
3. Check emails. 
	Message box will appear alerting the user that the email has been sent. Email will be sent.
	✓

	12
	View rota by day.
	1. Log in as user.
2. Click ’View Rota by Day’.
3. Select 25th December 2023.
4. Press ‘View’ button. 
	The shift created will appear showing the name, role, start time and duration.
	✓

	13
	View rota by name.
	1. Log in as user.
2. Click ’View Rota by Name.
3. Enter Lyn into the text box.
4. Press ‘View’ button.
	The shift created will appear showing the name, role, start time and duration.
	✓

	14
	View rota by name of someone who is not a member of staff.
	1. Log in as user.
2. Click ’View Rota by Name.
3. Enter Ralph into the text box.
4. Press ‘View’ button.
	Message box will appear stating that Ralph does not have a shift.
	✓

	15
	Remove a member of staff.
	1. Log in as user.
2. Click ‘Add/Remove Staff’.
3. On the right-hand side select Lyn from the drop-down list. 
4. Click ‘Remove’
	Combo box will now have removed that name from its items. Staff table will not have that name within it.
	✓

	16
	Remove the day on the rota
	1. Log in as user.
2. Click ‘Rota Date Removal’.
3. Select 25th December 2023 from the drop-down list.
4. Click ‘Remove Date’.
	Form will reload. The date will be removed from the shift table and cannot be viewed from view rota by day or by name.
	✓

	17
	Log out
	1. Log in as user.
2. Click ‘Log Out’.
	User will be returned to the log in form. 
	✓

	18
	Log in as staff.
	1. Enter ‘Staff’ as the username.
2. Enter ‘1234’ as the password.
3. Click the ‘Log In’ button.
	User will be taken to the View Shift by Name form.
	✓

	19
	View rota by name.
	1. Log in as user.
2. Enter Lyn into the text box.
3. Press ‘View’ button.
	The shift created will appear showing the name, role, start time and duration.
	✓

	20
	Close application.
	1. Click ‘Exit’.
	Application closes.
	✓




[bookmark: _Toc1045750640][bookmark: _Toc132978431]4.2.4.3 Usability Testing
The usability of the application will be tested through Jakob Nielsen’s usability heuristics (53). The severity factors were given once Lyn had finished the other sections of testing. 
	Jakob Nielsen’s Usability Heuristic 
	Severity Factors 
	Comments 

	Visibility of System Status 
	1
	There are popup boxes for some things but not all. Some forms reload instead of telling me that what I have done has gone through successfully. 

	Match Between System and Real World 
	0
	All of the words and phrases I was familiar with. The application makes sense to me. 

	User Control and Freedom 
	0
	Easy to navigate the application and if I did end up where I didn’t want to be, it was easy to return back to the main menu. 

	Consistency and Standards 
	1
	Similar to my previous point, some forms refresh where some have message boxes.

	Error Prevention 
	0
	I could not leave blanks or have duplicate entries when adding a staff member. I could not add the same person to work on a day they are already working. 

	Recognition Rather Than Recall 
	0
	When using the application once it was easy to understand and remember what to do.

	Flexibility and Efficiency of Use 
	0
	Easy to use with mouse clicks and keyboard navigation. 

	Aesthetic and Minimalist Design 
	0
	Relevant information where needed. Design is minimal making it easy to use.

	Help Users Recognise, Diagnose and Recover from Errors 
	0
	Message boxes appear when there is an error, saying what went wrong. When I entered a duplicate name, it told me what I had done and had removed my text field. 

	Help and Documentation 
	2
	I only know how to use the application due to the steps in the last testing phase. A help page could have helped. There is only help on the error messages and the view rota page. 



[bookmark: _Toc617118978][bookmark: _Toc132978432]4.2.4.4 Compatibility Testing
The application was developed on a Windows PC and works well when used. When interviewing the members of staff at The Gwyn Hall it was not asked what software and hardware they utilise. The application will need to be tested on the intended PC before full integration. The previous tests were run when the application was being run on the PC used for development. 
This is how the application looks on the PC used for development.
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The application runs as expected when using the staff PC, as can be seen below.
[image: A screenshot of a computer
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[bookmark: _Toc132978433]4.5.5 System Testing
For the system to work as a whole, the user must be able to move freely throughout the application. This is done through the navigation buttons found throughout the forms. All buttons have been tested below. 
	Name of Form
	Name of Item
	Expected Results
	Actual Results

	Log In
	btnLogIn
	When user and password is correct, log in form closes and menu form opens
	✓

	Log In
	btnExit
	Application closes
	✓

	Menu
	btnCreate
	Menu form closes and rota creator form opens.
	✓

	Menu
	btnRemoveDay
	Menu form closes and remove day on rota form opens
	✓

	Menu
	btnView
	Menu form closes and view rota by date opens.
	✓

	Menu
	btnViewPersonShift
	Menu form closes and view shift by person form opens.
	✓

	Menu
	btnAddStaff
	Menu form closes and staff adder form opens
	✓

	Menu
	btnViewStaff
	Menu form closes and staff viewer opens.
	✓

	Menu
	pbBack
	Menu form closes and log in form opens.
	✓

	Menu
	btnNotify
	Staff get emailed that the rota has been updated.
	✓

	Menu
	btnLogIn
	Menu form closes and log in form opens
	✓

	Remove Day 
	pbBack
	Form closes and menu form opens
	✓

	Remove Day
	btnRemove
	Selected date is removed from shift table.
	✓

	Rota Creator
	btnAdd
	Selected date appears, staff name combo box is populated by those who work selected role, start time and duration combo boxes appear. Save button is visible
	✓

	Rota Creator
	btnSave
	Saves the date, staff name, start time and duration into the shift table.
	✓

	Rota Creator
	pbBack
	Form closes and menu form opens.
	✓

	Staff Viewer
	btnSelect
	Populates labels with details from staff table about selected staff name.
	✓

	Staff Viewer
	pbBack
	Form closes and menu form opens.
	✓

	Staff Adder
	btnSaveStaff
	Saves staff name, email, no. of roles, and roles to staff table. Clears any input.
	✓

	Staff Adder
	btnRemoveStaff
	Removes staff name selected from staff table.
	✓

	Staff Adder
	pbBack
	Form closes and menu form opens.
	✓

	Shift Viewer by Day
	btnView
	Staff name, staff role, start time and duration are populated by those who are working on selected day. 
	✓

	Shift Viewer by Day
	pbBack
	Form closes and menu form opens.
	✓

	Shift Viewer by Name
	btnView
	Date, role, start time and duration are populated by the name entered. 
	✓

	Shift Viewer by Name
	pbBack (as User)
	Form closes and menu form opens.
	✓

	Shift Viewer by Name
	pbBack (as Staff)
	Form closes and login form opens.
	✓


The success of these tests prove that the system is suitable for use.


[bookmark: _Toc132978434]4.2.6 Iterations 
Iterations of the project were kept. However, this was not because of the methodology chosen. This was for backups, so if errors occurred then the previous iteration could be used to go to a previous point in the development. There was a total of four iterations of the project including the final developed application. The final iteration of the project was named Project App 1st Attempt (1) (1) (1) which shows that there have been four iterations. 


[bookmark: _Toc2433727][bookmark: _Toc132978435]Chapter 5 – Evaluation
Conclusions that can be made from this project include that the disadvantages of when personnel scheduling is misused can have a larger effect on a business than the advantages of when it is used effectively. 
The aims set at the start of the process had now been met once the application was tested. Aim 1 was to understand the use of time management tools and scheduling software in the workplace. This aim was met by completing 4 objectives. Suitable sources were used to gather secondary data. The sources that were gathered were judged to be credible through CRAAP analysis. Primary research was completed with the client through interviews which helped gain an understanding of the current rostering practice. This allowed requirements to be created. Aim 2 was to develop a workplace time management application.  This aim was met as can be seen from the implementation section of work. The requirements gathered from the first aim were then used to aid the design of the application which can be seen in the design section of work. The third objective was the then develop the application which was completed. Finally, the testing stage ensured that all the aims and objectives were met during the project. 
The points made throughout the project were to be expected when starting this process. The subtopics within the literature review were needed for an expansion of knowledge before the development of the application. The development also proved to be a success from the testing stages. However, from the usability testing, some things could be changed to the application if there was more time available. An inclusion could be more message boxes to ensure that the user knows what they have done and how to undo it.  A help page could also have been added to the application. 
If this project were to be completed again then a different data-gathering technique could be used. Instead of only interviewing 2 members of staff, sending a company-wide questionnaire could have been more beneficial. This would have given more data to analyse and discuss. This could have gained further insight into what more employees think of the old system or for feedback on the newly developed application. 



[bookmark: _Toc132978436][bookmark: _Toc1692528107]Chapter 6 – Conclusions & Recommendations 
[bookmark: _Toc836759168][bookmark: _Toc132978437]6.1 Conclusions
This project aimed to understand the importance of the effective use of personnel scheduling and time management tools in the workplace. Based on the research completed within the literature review, it can be concluded that the effectiveness of how a business schedules its personnel can drastically impact the business’s performance. The performance can be affected because of disgruntled employees or the delegation of tasks to ensure that main business aims and objectives are met. The research demonstrates that there are large drawbacks to the use of personnel scheduling when it is misused. The potential issues could lead to catastrophic disasters, which have happened previously.  The research also raises the question of what a business could attempt to do to maintain employee satisfaction. The research ensures the importance of adhering to the legal considerations as without doing so, could lead to fines. The development requirements were an essential point as without guaranteeing that the application was easy to use, the client may have used a different alternative than the app that was created. Managing staff is one of the key factors in how a business operates.  By ensuring that this is done effectively, it can reap benefits for other business operations, like profit. The developed application can provide an easy to use and efficient application that the Gwyn Hall could use. The application is not going to be able to compete with the giants within the rostering applications like Papershift. However, the app that was made did meet the requirements set. This could be considered a success. 
[bookmark: _Toc132978438][bookmark: _Toc2102623008]6.2 Recommendations 
The project itself does not implicitly suggest further avenues for research. However, when completing the literature review some elements were interesting but not entirely relevant. The terms that could be researched with more depth include shift generation, algorithms, shift minimization and the adverse health issues with shift work. The application that was created does not have an automated shift generator as the user is responsible for creating the shifts instead of an algorithm being used to generate the shifts. If the project timescale allowed for more time, then this could have been something that was researched more and implemented into the application. There were more health issues with working shift work which was highlighted in ‘Shift Work, Shift Work Disorder and Jet Lag’(27). A project could be completed purely on the negative effects of shift work and reading chapter 71 would be beneficial to read. Shift minimization could also be a subtopic that could be further read into. 

[bookmark: _Toc335058315][bookmark: _Toc132978439]Chapter 7 – Reflection
Reflection can be completed by using Gibbs’ reflective cycle. The stages within this cycle are description, feeling, evaluation, analysis, conclusion and action plan (54). 
Description
The individual project that was completed contained a project proposal, interim viva, final report, final viva and exhibition and of these, the final report will be reflected upon. The timescale for the report was from the beginning of February to the end of April. For this project, an application was created to solve the problems that The Gwyn Hall was having in how they scheduled their staff. Alongside this primary and secondary data had to be collected, and with those, helped investigate the use and importance of effective personnel scheduling and time management tools in the workplace. The reflection will be on this process, specifically the design, development and written work sub-processes. 
Feelings
Having to create an application suitable for a client alongside having to write 8000 words on it initially seemed daunting. The project timescale was 3 months which gave the impression that there was going to be plenty of time to work on the project. However, this was not the case as a lot of this was spent on development. The development of an application with this many forms was a new experience. There was inexperience in using certain SQL statements alongside C#. The final version of the application works in the way that it was intended.
Evaluation
The process of gathering resources was time-consuming, yet justifiable. The project proposal was an aid to reinstate the aims and objectives. The outcome was not what was expected or designed. The initial design of the application was changed, and this could be deemed as a part of the project that did not go so well. However, the previous designs were used to develop the application which ensured that the requirements were met. From the discussion when testing, the client was happy with the final application. The acceptance from the client shows that the final iteration of the application was suitable for them, which proved that in the end, the development was a success. The end of the project showed how important effective use of personnel scheduling and time management tools are in the workplace. 


Analysis
The success of the project was down to how much of the application was developed when the final report was given out. Several prototypes were made which allowed an understanding of what was going to be in the final application, what needed more work done to it or what needed to be removed. At first, there was hesitancy to change from the initial designs, but this proved to be the right decision as it led to an application that was easy to use. The changes from the initial designs were based on how many SQL statements were going to be needed. More could have been done in the design stages to stop this from happening. A risk management plan could have been used to ensure that if anything did go wrong, there was a suitable next step. The features of the system did not have too much thought into them before developing as to how hard they would be to program. If this happened in the design stages, then it could have prevented the large changes from the initial design. Code and knowledge from previous developments were utilised when creating this application.
Conclusion
The application created was not basic or simple. The design and development of the application will reap experience to expand an understanding of the topic. The application was not created using an unknown language or development platform. This was a benefit as time was not spent learning a new language or development platform. Being self-aware when making mistakes will now be applied when developing in the future. As well as how to write SQL and a literature review.
Action Plan
When developing an application in the future, there will be more thought put into the design stages to aid the development. When designing, there needs to be more thought about how this can be developed instead of designing features for the sake of it. When referencing in the future, the sources will be referenced fully at the time of use. In the future, there needs to be the realisation that not everything is going to go as planned and when that does happen, mistakes are there to be learned from. This will only happen through experience. 
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[bookmark: _Toc132978444]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: _Toc132978445]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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2 o private void binSave Click(object sender, Eventargs €)

21 <
224 [ (cbolame. Text 1 chostart. Text T cboknd. Text = **)

243 €

244 MessageBox.Show("Please enter all values");

25 b

26

w 2=}

248 €

249 String sql = $"INSERT INTO shift(ShiftDate, StaffName, ShiftRole, StartTime, EndTime)" +
25 $values(* {IblDateSelected. Text, ToString()} ", * {cboame. SelectedItem, ToString()} ', * {cboRole. SelectedTtem, ToString()} ", * {cboStart. SelectedItem, ToString()} ", * {cbond. SelectedItem, ToString()}')";
2 @ try

252 <

253 MySqlConnection conn = new MySal.Data.MySqlClient.MySqlConnection();
24 conn. Connectionsring = comnString;

25 conn.Open();

26

27 PysqiConmand cad = new MySqlComand(sal, com);

28 . ExecuteNonQuery ();

29

260 «conn.Close();

261

262 String sDate - dtpbateSelector.Value ToString();

23

264 cboknd. SelectedIndex - -

265 Object rem = cboName.SelectedItem;

26 choliane. SelectedIndex = -1;

267 e ———

28 chostart.SelectedIndex - -1;

209 choRole. SelectedInex.

270

m choRole. Enabled = true;

m

)

274 ¥

275 «catch (MySql.Data.MySqlClient.MySqlException ex)

276 i

277 MessageBox. Show(ex.Message) ;

278 b

279 ¥
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reference
private void btnSavestaff_Click(object sender, EventArgs e)

{

'/ thiz section should try to validate the emsil
String email - Extstaffenail.Text;

Regex regex - new Regex(EA([\\.

Match match - regex.Match(email

CIHB(NN-1H) ((\- (W) {2,31)H)$°

//checks if the name they are entering is already in the database
if (cboRemoveStaff. Items.Contains(txtStaffame. Text))
{

MessageBox.Show("That name is already in the database. Please edit the name.
| txtStaffName.Clear();
H

/lchecks if any of the Fields are null and will not allow them further
else if (txtStaffiame.Text | txtStaffEmail.Text == “* | choRolel.Text =
1{

MessageBox. Show("Please ensure all fields are entered.

b

//checks if the email address is valid
else if (Imatch.Success)

{

MessageBox.Show("Please enter a valid email address.

b
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//button to remove all shifts with the selected date from the database
Lreferance
private void btnRemove_Click(object sender, EventArgs e)

{

string deleteQuery = $"DELETE FROM shift WHERE ShiftDat:

1ysqlconnection conn = new MySqlConnection(connString);
| conn.open();
1ysqlcomand command = new MySqlComnmand (deletequery, comn);

! var reader = command. ExecuteReader();

conn.Close();
while (reader.Read())

reader.Close();

R (exception ex)
{

T

7/reloads the form

this.Hide();

RemoveDay reopen = new RemoveDay();
reopen. Showbialog();

this.Hide();

{cboDate.SelectedIten}
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//sends emails to all those in the database
Lrsference

private void btnNotify_Click(object sender, Eventargs e)
{

foreach (string email in staffEmail)

i //emsil and pazevord that the emails will be sent Frod
String fromtail - "tf.rota.appggnail.con”
String frompassword - "kmbygihpulltiva"s

MailMessage message = new MailMessage()!
| message.From = new Mailaddress(fromail);
message.Subject = "Rota Updated

i //allows all email addresses in database to recieve email
message.To.Add(new Mailaddress(email))s

| message.Body = "<html><body> Please check the updated rota </body> </html
message.TsBodyHtnl = true;

var smtpClient = new SmtpClient("smtp.gnail.con”
{

" port - 587,
Credentials - new NetworkCredential (fromiail, frompassword),
Enabless] - true,

| ox

smtpClient. Send(message);

i //message box to show when an email has been sent and who it has been sent to
MessageBox.Show("An email have been sent to " + email);
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Husing System;

{
El

3 reerences

using System.Collections.Generic;
using System.Lir
using System.Text;
using System.Threading. Tasks;

Elnamespace Project_App_1st_Attempt

public static class WindowController

public
public
i public
public
public
i public
public
public

public

public

static
static
static
static
static
static
static
static

static

7 eferences

static

Menu menuForm = new Menu();
RemoveDay removeDayForm = new RemoveDay();

LogIn loginForm;

RotaCreator rotaCreatorform = new RotaCreator();
Staff_Viewer staffViewerForm = new Staff_Viewer();
Staff_Adder staffAdderForm = new Staff_Adder();

Viewer viewerForm = new Viewer();

ViewPersonshift viewPersonshiftForm = new ViewPersonshift();

string userRole;

void BackToMenu()

i removeDayForm. Hide();

| menuForm.Hide();
rotaCreatorform. Hide();
i staffviewerForm. Hide(’
| staffadderForm.Hide();
viewerForm. Hide();

! ViewpersonshiftFor.Hide();
|| loginForm.shou();
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