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Abstract

This project looks into the possibility of increase the productivity of a driving instructor using a time management tool. The overall aim for this project was to perform a thorough research into the driving instructor sector, and to try and obtain an understanding of the way that they manage their business, and how they could potentially be improved. The objective from the project was to produce a high quality time management tool which would be available for the driving instructors to use, in order for them to manage their driving lessons accordingly. The research was based on a phenomenological philosophy, allowing for a wide range of information to be discovered within this specific business, along with use of case studies as a strategy to obtain as much beneficial information about the instructors as possible. The major findings from this report that there are an estimated 40,000 current driving instructors within the UK, and on average only 39% of them are very satisfied with their current job. This could be for a number of different factors, but one of the major ones could be to do with the amount of planning that is required and maintaining a weekly calendar independently. This shows that there is a demand for some sort of solution to this discontent within this business. This report proves that the final deliverable that was created, meets all the needs that a driving instructor could ask for which will make it a worthwhile investment.
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This project is about whether or not the productivity of a driving instructor can be improved with the use of a time management tool. The initial aim for this project is to take the current practice of driving instructors using a paper-based system to keep record of all of their bookings, and to implement a computerised solution that will take away all of the risks involved with said system, and to also make it easier for the driving instructor in general.

The objectives for the project are to product a high quality literature review, and the information that was gathered from this review would then be used to see whether or not a new software application is going to be feasible. This literature review is going firstly look at current paper-based booking systems, and try to find out the key features behind instructors still favouring this system over others. Then from this comparisons are going to made between the different platforms that booking applications already exist on. All of the platforms will be looked at independently, and will undergo further research to identify their strengths and weaknesses. Features and functions will be noted from each of the platforms, and these could be taken into consideration during the development process.

Once all of the information has been gathered and analysed from the critical review, the implementation process of the software application can begin. A suitable research methodology will be chosen relating to the aims and objectives of the project, and this will then be followed closely. 

After the research methodology has been selected, the project will then require a development methodology to carry out the implementation of the project. This methodology will be chosen depending on what features are going to be included into the system, and then also what time-scale is going to be assigned to the project. These are two major factors which have big impacts on the decisions of the methodology.

As soon as a suitable development methodology has been selected, then the expansion of the application can begin. This report will document all of the processes involved when building the application, and it will be supported with comments and a set of images to help the explanation.

After the completion of the software, an evaluation of the report will be taking into consideration. It will look at all of the different sections from the project, and trying and look into the positives and the negatives, with additional comments on how it can be done differently.

The final section of this report is a conclusion of the project as whole, looking at all of the different elements that were brought together, and what worked well and what could be seen as a weakness to the project. A final set of recommendations will be made, to see what would be done differently to the application. 
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A critical review of published work in the fields related to this research provided an essential insight into the past and present techniques and methodologies employed by researchers and authors in both academic and trade areas of Booking Systems.

[bookmark: _Toc512203714]The Driving School Business

Driving Schools are a business that provides a service for new people learning to drive a motorised vehicle. These services are becoming an essential factor on teaching new customers on how to drive, as they will teach them the correct and most efficient way of driving, aiming for them to eventually pass both a practical and theory test making them eligible to drive independently.

As there is a continuous flow of people wanting to learn to drive, there is always going to be a demand of driving schools to deliver the services. Taken from the Official Department for Transport, the statistics show that between the months of April to June of 2016, compared to that of April to June of 2017 there has been a 7.6% increase of the amount of practical driving tests conducted. Alongside this there are also statistics to support that “The number of theory tests taken started increasing in 2013” [1]. Taking this information into consideration, it is clear that there is always going to be a constant demand of driving schools to upkeep the amount of potential customers. 
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Figure 1: Car Theory Tests: Great Britain, quarterly, 2008 to 2017 [1]

Information that was also taken from the Department for Transport, as of the 31st December 2016 there were an estimated 40,000 driving instructors that were registered within the UK, and this number is only going to grow with the increase of the amount of tests taken gathered from the information above. [2]
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Figure 2: Current Job Satisfaction levels for Driving Instructors [3]

A Briscoe [3] conducted an annual UK Driving Instructor Review, and he discovered that only 39% of the current driving instructors would rate their job satisfaction as ‘Very Satisfied’. This leaves a remaining 61% of driving instructors that believe their job and services that they provided could be improved. Collecting the information from this survey and putting it with the information gathered from the Official Department for Transport, it would show an estimated 24,000 driving instructors are not completely satisfied, thus leaving a gap in the market for a potential service to improve their productivity and also their personal morale.

In order to become a certified driving instructor, an application must be successfully completed with the government to become an ADI (Approved Driving Instructor).
Before any application is going to be completed, they need to ensure that they pass for the following criteria [4] :
· Be aged 21 or over by the time you qualify
· Have held a driving licence for at least 3 years
· Be able to read a license plate at 90 feet
· Complete and pass criminal records/motoring conviction checks - this is also known as a ‘CRB and ID Verification Service’, and this is where a background check is conducted on the applicant to see of any previous convictions which could prevent them on becoming an ADI. [5]

During this application, there are two main stages that are going to determine whether or not the applicant is going to be successful, and these are as followed:
· Training as an ADI – the DVLA offers training courses to the successful applicants from the Criminal Record Check, and this knowledge will then be used in order to complete the forthcoming tests.
· 3 ADI Qualifying tests – there are 3 different tests which will look at the different areas of becoming a ADI, and it ensures that they have the knowledge on what they need to achieve and deploy as a driving instructor.

Once all tests have been completed, and passed successfully the applicant can then apply for their first ADI Badge, which will allow for them to start trading as a driving instructor. [6]



When they begin their trade as a driving instructor, there are several different duties that they are required to fulfil and to provide to their students. This would be duties such as teaching them about road safety, the current driving laws and then relating them to the Highway Code, and also demonstrating to them how to control a vehicle in a safe and appropriate manner. The student will be aiming to complete their theory and practical test during their time with their instructor, and it is said by the DVLA [7] that on average it will take the student 45 hours of lessons to pass both tests. Taken from Gov.uk [8] statistical dataset on driving tests, it states that between the dates of April 2017 to December 2017, there was 1,290,478 practical driving tests taken within the UK test centres, and out of that figure only 601,489 students passed; thus creating a pass rate of 46.6%.

The DVLA [9] made changes to the practical test that, and it is mentioned as followed “The way the car driving test works changed on 4 December 2017 to include following directions from a sat-nav, testing different manoeuvres and answering a ‘show me’ safety question while driving.” The previous format of driving tests were introduced in 1996 and have been in practice ever since. As a result of these changes to the test, it caused some discomfort across the UK with the driving examiners resulting in them performing a strike within December 2017, in which 84% of examiners were in favour for, out of a 70% turnout.  [10] [11]

According to National Careers Service [12] they indicate that a driving instructor on average can make anywhere from £15,000 to £30,000, and this is dependent on the amount of hours that are spent working, the rate of a lesson and the costs for running/maintaining of their motor vehicle.

When it comes to setting up a business as a driving instructor, there are two different avenues that could be used both having their individual advantages and disadvantages, those being to join a franchise of a current driving school, or to start up your own independent driving school.

The first option that is available is to join a franchise of a current driving school. There will be costs included that will need to be paid towards to the franchise, either on a weekly or monthly basis depending on the contract. The benefits from joining a franchise, is that the marketing propaganda and customer relationships are already in place meaning that the instructor can get to work straight away. Queensland Government [13] stated that “Franchises have a higher rate of success than start-up businesses. You may find it easier to secure finance for a franchise. It may cost less to buy a franchise than start your own business of the same type.” A current example of a driving school franchise is A2Z of Motoring who are based within Swansea, and they claim to take responsibility for the local marketing, and the support their driving instructors with access to an online diary, and also they will keep records on all of their current/past lessons. [14]

The second option that is available for the driving instructor, is start up their own driving school business. When a new driving school is to be set up, there are going to be a high amount of costs involve to start the deployment of the company. This includes a range of different factors such as the purchasing of a dual-controlled car, marketing for the new company, and any other unspecified costs. The benefit of starting your own driving school business, is the flexibility of the hours that are going to be available. In –Automotive [15] supports the benefit of flexible hours, by mentioning “Planning your own working weeks means that you can fit lessons around your own schedule, and you can potentially to take as many holidays as you see fit.” However, because of the high amount of flexibility that is available to the independent instructor, they will need to ensure that they still commit to the extensive hours of work to sustain their income, otherwise it will not be worthwhile. [16]

There are rules and regulations that are currently in place relating to the driving school sector, and each instructor and also independent students will need to follow strictly. These are taken from Gov.uk [17], and they state that “You must have a provisional driving licence for Great Britain or Northern Ireland when you’re learning to drive or ride.” Therefore, it is going to be the instructor’s job to ensure that when they begin to learn with a new student, that they present them with a valid provisional driving licence. If they are not presented with a provisional license, then no driving lesson will be able to be conducted. Once the provisional license has been shown to the instructor, then they can begin their learning process. The guidelines that they have to follow is that, they are allowed on all roads except for motorways and also that they are driving they need to present ‘L’ plates on the motor vehicle. These will indicate to other road members, that the car is being used to teach someone how to drive, so that they take caution and provide patience. [18] 
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When it comes to apply the process of creating a booking appointment system, there are several different methods that can be used to create the most unique and efficient application. This section will look at the different methods that are currently available, and then analyse the advantages and disadvantages of each.

[bookmark: _Toc512203717]Paper Based

With the ongoing change of the integration of technology into everyday life, there are still a majority of current businesses that are out there that still use paper based systems.  A paper based approach for a booking system is one of the most outdated, but still one of the most commonly used ones. This could be responsible from a variety of different factors ranging from it being that the business is not comfortable converting to a computerised system, or even the possibility of them not being able to afford it.

Taken from the Business Department of the Queensland Government, [19] they mentioned that some business owners would still rather use a simple, paper-based record keeping system, and they gave a list of advantages as followed:
· Less expensive to set up.
· Correcting entries may be easier with manual systems, as opposed to computerised ones that can leave complicated audit trails.
· The risk of corrupted data is much less.
· Data loss is less of a risk, particularly if records are stored in a fire-proof environment.
· The process is simplified as you don't need to be familiar with how accounting software calculates and treats your information.

The safety of using a paper based system will need to be a high priority, and this is because back-ups are not made that frequently, depending on the personnel. Therefore crucial data to a company could become damaged/lost if the original paper file is affected, and this can be seen as a major disadvantage. Relating to the safety of the paper based system, the relation with the way that this type of information is filed is going to effect it. If the paper is not stored in the correct way or within a safe location, then it is going to be at risk. Also, if information that is located within the system is not stored in an efficient manner then searching through the numerous amount of records will become time consuming. T Kern et al [20] discovered that “A switch from paper-based process to electronic process may be a demanding organisational challenge as well”. Therefore this means that an organisation will have to take into consideration to carry on with the use of a paper based system, or whether it will be feasible to move to an electronic system. [21]  [22]
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A desktop application is a program that is installed on a user’s computer, and will run on that stand-alone system, although there are certain applications that are currently available which will connect within other users on the same application. Desktop applications can be developed into very powerful and resourceful features for a particular organisation, and it provides itself with an endless list of possibilities. The main problem that is raised when considering the development of a desktop application, is its lack of any external storage, which when dealing with a range of clients from external locations this will become a major limitation. To support this Huth [23] states that “While a traditional computer setup requires you to be in the same location as your data storage device, the cloud takes away that step. The cloud removes the need for you to be in the same physical location as the hardware that stores your data.” This shows that the future of the storing and accessing of data, will be migrating towards a cloud-based technology. In the long run this will be potentially beneficial for the application, and this is because the data will then have the ability to access the information from anywhere, not just having it come from a single central location.

Currently, some of the most powerful and popular desktop applications that are used in practice today are provided within the Microsoft Office package. Within this package there are two separate applications that can be used to be manipulated into some form of booking application, and these are ‘Excel’ and ‘Access’.

‘Access’ is a database management system (DBMS), which is used to store information which will then be used for strategic analysis, and business reporting. The advantages of using ‘Access’ are that it will be quicker to implement, as it has step-by- step wizards that will allow the user to create the relevant tables, and link them together simply. Once the correct tables have been created and tested, all a user will need to do is add records to the tables, and then with the data that is stored they can use an alternative step-by-step wizard in order to produce reports and queries. One disadvantage of using ‘Access’ are that users will be limited to the amount of design that is offered within the application, and that they will not be able to change the design to meet their set requirements. [24]

‘Excel’ is a desktop application that is used to create and manage spreadsheets, which can be for many different purposes, such as either storing or presenting data. According to K Maxwell [25] “A spreadsheet is a computer application or program that enables the user to tabulate and collate data. This data can then be used to make calculations, show graphical representations or analysis.” As of the different rows and columns within the spreadsheet, this can be changed so that it can act as a timetable, where bookings can be made accordingly. One of the biggest advantages of using ‘Excel’ is that it gives the user the ability to produce high-quality graphs with the data that is within the spreadsheet. This will help identify hotspots, patterns/trends, which could then be calculated with the built-in math functionality, and also the conditional formatting. The most notable disadvantage while using ‘Excel’, is that the greater the size of the file the longer it will take to load and the slower it will be to work with. This will become a big problem, as there will be several records of data stored for potentially every day of the year, and then for several other years. [26]
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A web application is a piece of software application that will run on web browsers/web servers, and then using the current web technologies to perform a set of different tasks over the internet. 

In order to suit the movement of the cloud-based technology, and to futureproof the application, the use of a web application will meet these demands. There are a range of powerful features within the programming languages that are used for the website development that would highly benefit the feature-driven process of this project.  Puder [27] mentions that “Initially, the standards of the World-Wide Web were document-centric and web browsers were mainly used to view documents. With the rise of e-commerce, these standards were extended to allow for operational interaction.” This shows that the potential for the web is always growing, and the ability for a website in relation to e-commerce will be growing with web as it becomes more dynamic, and favouring the e-commerce trade. 

With regards to the development of a website application, there is going to be an on-going standard to ensure that all websites are going to be both backwards compatible, and for them to also be available on all different forms of web browsers. As the web browsers are update frequently, they preview the websites in a range of different ways. It will be the job of the developer to ensure that the web application, is kept up-to-date and that it is going to be accessible for all users. This could become a problem within the future as some major features of a website may potentially become too outdated for a web browser, and it will no longer run; thus reducing the amount of uptime and potentially losing money/custom. Not only will it have an impact on some of the users not being able to access the website, but there is also some security concerns. This was brought to the attention by W Harness [28] who mentions that “To protect you, your website, and your email from being hacked, one of the most important things you can do is to make sure your website’s software stays up-to-date.”

[bookmark: _Toc512203720]Mobile Application

A Mobile Application, which is commonly more known as an ‘app’ because of their popularity, is a piece of application software that its main purpose for to be designed to run on a smartphone/tablet computer. The ‘apps’ themselves are commonly small in size compared to the desktop applications, and this is because they are designed to be more lightweight with a limited amount of functions.

With Mobile Application, users won’t necessarily need an Internet connection in access some of the data that is stored. Once the application has been downloaded, it’s stored directly on the user’s device, so when the data is being retrieved it is being stored on the device. The benefit from this is that, the client will not be able to make a reservation if they don’t have an internet connection, but they will be able to view their current reservations. [29] 

The limitations that are involved during the development of a Mobile Application, is that it will have to be designed to work on all of the different platforms that they could potentially run on, such as Android, iOS and Windows. Overtime, this will possibly become a timely and costly process. [30] 
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	Good Features
· This can be interpreted by the user, by designing it exactly how they want to.
· Notes can be quickly added onto to each of the appointments.
· As it is a paper-based system, the information will not be at risk being lost and/or damaged digitally.
	Bad Features
· No details for the customer of booking when it is confirmed, the only record of the booking is within this book.
· It will be difficult to amend bookings, and this is because of the limited space provided.
· Searching through the book looking for certain criteria is going to be time consuming, and this is because there is no sorting system setup.
· Can become untidy overtime because of the additional appointments and comments being added, and could potentially become unusable.



This is the most oldest and still one of the most popular forms of booking systems that is currently used in practice. The booking system varies depending on the user conducting the application, as this is normally interpreted to the way that they desire, and this could be seen as moderately a large scaled advantaged. Although, it must be stated that when the inclusion of the bad features are weighed up against that one strong advantage then there is one clear answer on future for paper-based systems. Overtime, there are going to be potentially thousands of records being added to this booking system and trying to maintain them manually is going to become an extremely difficult task for the user. Not only is it going to be a struggle for the maintenance of the records, but also with the storage of the information. It will need to be essential that the user keeps the records safe and secure, because if this is not done then these records will not be able to be retrieved if they are damaged.

[bookmark: _Toc512203723]Desktop Application – Off the Shelf


Toggl – https://toggl.com/
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	Good Features
· Very professional layout, with a fitting colour scheme.
· Shows reports on the customer activity; which days are going to be busier than others for the manager.
· Shows manger all the details of the current day when they are on the dashboard; they don’t have to select anything.
	Bad Features
· This is only for the management, customers can not use this application; if customers want to place a booking it would have to be through a different form of communication e.g. telephone, email.
· No system available to communicate with the customers about confirmation.



Looking into an ‘Off the Shelf’ desktop application, there are a wide varieties of applications that are available to suit the needs of the end-user. Certain desktop applications come with some basic features, and then additional features can be added in order to meet the remaining requirements that are set from a business. This particular desktop application that was investigated, proved to be very powerful with the amount of features that it was capable of providing, and then also to expand from that. Once some data was added into the system, it would then start to automatically produce reports from that data, providing the end-user with a visualisation of that same data. These reports were displayed on the main dashboard of the application, meaning that the important information was always being portrayed to the end-user. The only disadvantage that was noticeable from this exact application, is that there was no interface for a customer to access and input their own data. This could be seen as a problem for the end-user, because this is going to become more time consuming as they would have to enter every record into the system manually.


[bookmark: _Toc512203724]Desktop Application – Microsoft Office


Microsoft Office –https://www.office.com/
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	Good Features
· Automated calculations can be made within the application, and this is convenient for managing payments and also for keeping statistics.
· Reports can be suitably generated, and can then be used as a form of receipt for the customer.
· Certain data from the files, can be used in both the applications which will make full use of the functions available.
· It is easy for the user to create new tables within the application, and then link them to existing tables. Also, it is simple to add/edit/remove fields to the current tables.
	Bad Features
· There is no front-end for the customer to make a booking.
· These applications and the files that they are using, can only be accessed from one central location.
· There is no automation to contact the customer once the booking is confirmed, as this has to be done manually.



The Microsoft Office packages are used on a day-to-day basis all over the world, for several different purpose and in this case it is going to be for providing a booking application. These packages do not come with these sort of features available, and any features that would needed to be added to the system would have to be manually created. Overtime, this will become a problem because the more complex the features are going to become, that more difficult it is going to be to implement into the system. Although similar to the ‘Off the Shelf’, they can produce some high quality reports on the data that is stored within the system, which in the long run will become very effective as quick business decisions can be made from these.
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10 to 8 – https://10to8.com/
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	Good Features
· Has a notify button, so that a client will be notified of any vacancies.
· Ability to book another appointment, straight after completing one booking.
· Only takes relevant customer information.
· Business can view customer information, and relating bookings
	Bad Features
· No details of booking when it is confirmed.
· Can’t update website from dashboard.
· Bad Layout of the calendar; can’t search by date
· Can see Past Appointments from Manager View, but no Upcoming Appointments on certain customers



This particular web application was designed for the purpose to be used on mobiles, tablets and also PC’s making it very versatile, and also fit for purpose. This application provides two very separate interfaces, one for the customers to complete bookings, and then one for the admins to manage and search through all their current bookings. The layout of the admin side is cluttered because it shows everything on a weekly basis, and when more records are going to be added it is going to become more unclear. There are options available for the customer to receive notifications of the bookings, whether it would be via email, SMS or a push notification. Therefore with these notifications, the customers will always be reminded of their bookings, and reducing the chances of them being missed.
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Booksy – https://booksy.net/en-gb/
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	Good Features
· Blocks out dates previous to current date.
· Quick and easy to navigate; it is very responsive considering it is gathering data from database.
· Layout is clear and easy to understand.
· All details are clear to the user, so there is no confusion with the booking.
· Log in system for each customer, so they can see previous bookings.
	Bad Features
· No confirmation email or notification once a booking has been completed.
· Management section could be planned better, bit of confusion and not very clear. 



This mobile application that has been highlighted shows a range of different features that will increase the productivity from a general booking system. The flow of information within the application is very simple to understand, making it easier for the end-user to navigate. This system provides a log-in system for the customers for them to preview any future bookings that they have made, and also to look at the archive of previous bookings that they also made. Not only does it provide a log-in system for the customers, but it also provides one for the admins to perform management tasks. This section is not as clear and easier to follow as the alternative, because the flow of the information was not very clear and that the layout of the section in general was poor.

[bookmark: _Toc512203727]Booking Systems - Current Practices
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Taken from a patent that was written by Rose & Chen [31] , to show how a software product that specialises in the use of time-management tools and how can be used to capitalise on the growing technology uprising, they mentioned that “The technology that is now available offers customers the online benefits of access, selection and immediacy in making real-time reservation/appointments over the internet.”

[image: ]The diagram provided shows how Rose & Chen have developed a reservation system, and shows all of the different features that are available to both the manager and the user. 


Figure 3: Method for a Computer Reservation System [31]

There are several different approaches when conducting a reservation system, and the most common one is letting the client see all of the available selections, and then when a reservation is ready to be made, their details will be collected. If the client is going to be using the service frequently, then it maybe a consideration to have the ability to retrieve the customers information, ready to use for another reservation. Collecting and storing information about customers is critical to adapting your customer service features. However, there are legal requirements regarding what you can do with the information you have collected. [32]

With this type of approach, the user of the system does not have any access to manipulate any form of bookings. The advantage from this is that if a student is to want to change a booking, then they must go through the alternative user who has the correct permissions to edit any content. Although this could be consider as a necessary step within the booking process, it provides a layer of protection over valid information being stored within the system. If all the users had the same permissions on the system, then it puts the data at risk as it could potentially become outdated, without the other user having any knowledge.

[bookmark: _Toc512203729]Constructing Sessions

Within the terms of computers, a session is a piece of software that will allow users to access certain content of a website, which would not be available to other users. This software will manage the interaction between a web browsers, and allow it to communicate with the web server. Sessions are most popularly currently used for the use of log-in systems, that provides users access to their own corresponding data stored on the website, as long as they enter the correct log-in credentials.

H Williams & D Lane [33] revealed that “Sessions can be used to personalise a website by tracking a user’s preferences. This information is saved in the session store, and can be accessed by all scripts to personalise the application. In addition the information might be saved in a database when the user logs out and restored later when they log in again.” Using this information, sessions can be interpreted into a booking system, and that the users can come back at any time to view any past, present or future bookings. Although, they did also mention that “Sessions can be open to hijacking; an intruder can take over after a legitimate user has logged into an application.” Therefore, if sessions are going to be used within this development, there will need to be reassurance that only authorised users can gain access to their information.

[bookmark: _Toc512203730] Solicitation of Statistics

As there is going to be a large amount of data flowing through a booking application, it would be sagacious to use this data to provide a set of statistics for the client. The use of statistics within the application can used in a variety of different sections, such as financial analysis, production of the application and also any patterns or trends. These statistics will then be used for the business for them to make the correct decisions which will eventually becoming very beneficial. The current practice for the use of statistics falls into two categories, which are inferential and descriptive and if used suitably then they can both expressively improve the efficiency of any business.

Inferential statistics are those that are produced using a range of mathematical calculations, on a set of data that has already been completed from a previous study. To support this Trochim [34] mentions that “We use inferential statistics to make judgments of the probability that an observed difference between groups is a dependable one or one that might have happened by chance in this study.” As there needs to be a current set of data to be used for the calculations for this type of statistics, this would not be available to the user during the first few implementation phases of the application if it is to be integrated.

Descriptive statistics are created in order to present the data that has already been recorded in a more adaptable form for users to understand. This type of statistics has the ability to take large amounts of data, and turn this data into a more summarised form. This can be in a form of a report, table, or graph and it will be dependent on the type of data that is being used, and what the intended information is needed to be extracted. Pizzaro [35] implies that “Descriptive statistics are very important because if we simply presented our raw data it would be hard to visualize what the data was showing, especially if there was a lot of it.” The summarisation of the data for the descriptive statistics can be initiated during the early stages of the implementation, and this is because it does not need a whole data set to start providing the user with the statistical information.

[bookmark: _Toc512203731]Accessible History

Throughout the lifetime of the proposed system, there are going to be potentially thousands of records storing data on the different types of lessons that were conducting, including data on the student, the instructor and also the lesson itself. Relating to the DPA which will be covered further on within the report, this type of information should be held for a minimum of 6 years. The purpose for this is that the data that has previously been stored, could potentially be used for legitimate legal purposes. [36]

The concern for this stage of the research, is to look into the possibility of allowing the users access to this information that is already been stored within the system. If the data that has already been collected from the system, is available to the relevant users that it can be used for a variety of different beneficial purposes. The main benefit from allowing them access to this information, is that both the instructor and the student can search through previous lessons that have been conducted, and can look at what was performed during that lesson, and any additional comments that were made. As this data is confidential to the participants involved within the driving lesson, then it is going to be essential that this information can only be accessed by the correct personal. If the security on the data is easily penetrable then this is putting the system at risk of breaching the DPA.

[bookmark: _Toc512203732]Adjustable Content

As this proposed system is going to be storing information on the driving instructors, the current practice for booking systems allow for the end-users to change their information that is going to be displayed. For example, if the end-user is to have a new contact number, then they can log in to the booking system using the admin features, in order to change the relevant information. Having this type of feature included into the booking system, will make it more dynamic as the data that is stored on the system can be changed at any time by those who have the correct permissions.

The problem that arises when including this sort of feature into a system, is that if bookings have already been made with one set of data, then it should be made with assurance that if that data is to be changed again then it should not affect the bookings that have already been made. Kifer et al [37] made it clear that “In order to build a practical tool to retrieve dynamic content from Web sites, one needs to devise automatic ways to extract and maintain navigation processes from the site structure.” If this is not in place, the previous bookings will adapt to the new data and will calculate inaccurate information, which could lead to potential problems such has students being charged the incorrect funds, or trying to contact an invalid mobile number. 





[bookmark: _Toc512203733]Potential Technologies and Languages

[bookmark: _Toc512203734]Web Platform Technologies

Any dynamic website or application will have four major components which consist of the operating system, the web server, the database and also the scripting language. Although there are many arrangements of these components, the two different web platforms technologies that are going to be investigated are LAMP (Linux, Apache, MySQL, PHP) and WISA (Windows, IIS, SQL Server, ASP.NET). [38]

Operating System

Internet Information Services (IIS) is tightly integrated with the Windows operating system, and is only available on that platform. It is easy to install, and is part of the default installation of Windows 2000. Apache on the other hand is open-source, this meaning that advanced programmers can customise the way it runs by editing the program itself. E Young [39] stated that “Apache is very popular and provides access to most web sites on the internet.” Also, there was a recent survey on current web servers, that was conducted by Netcraft [40] and they found that Apache powered over 50% of the total websites that are currently in place. It is available on both the Linux and Windows platforms. Generally, Apache is considered more secure than IIS, but its security features can sometimes be difficult to configure.

Database

The database stores information that can be retrieved, stored, and manipulated by the scripting language. For web-sites it can be used to store user information such as contact details. MySQL is a free database that supports most of the standard SQL syntax and runs on all operating systems. The most recent SQL Server 2016 [41] costs £3,200, supports all SQL syntax, and only runs on Windows.  MySQL is not as powerful as SQL Server, but for almost all web applications it is sufficient. When comparing all of the different types of SQL Implementations, S Suehring [42] mentions that “In many ways, MySQL offers a best-of-all world’s scenario: It runs on many platforms, enjoys a low total cost of ownership, and is stable.” The difference in price may not be a factor in the decision if your website is to be hosted, as this is a cost to the hosting company. 






[bookmark: _Toc512203735]Languages

 Web Development

When it comes to the development of a web application, there are several different languages that are used to bring it all together. The most important and critical languages that is used during the development of a web application is HTML 5. HTML 5 is the current version of the HTML language, and this is used to build the framework of a website, such as the different sections, the inclusion of images, and also the general layout. Pilgrim [43] makes a statement about HTML 5 stating “HTML 5 is designed, as much as possible, to be backward compatible with existing web browsers. New features build on existing features and allow you to provide fall back content for old browsers.”

The following language that is normally implemented after the HTML layer, is the use of CSS. CSS is what will be used to provide all of the styling to the web application. This language will take care of a range of design elements, such as sizing and placements of sections; the size, colour and alignment of text; and it also provides features to use a range of elements of animation. McFarland [44] states that “Cascading Style Sheets (CSS) give you creative control over the layout and design of your web pages. Before CSS, web designers were limited to the layout and styling options of HTML.”

With the use of these two languages, the web application can be expanded to work on a range of different devices, and this is called responsive web design. Frain [45] mentions that “A responsive web design, built with HTML 5 and CSS3, allows a website to ‘just work’ across multiple devices and screens. And the best part is that the techniques are all implemented without the need for server based/backend solutions.” Taking this into consideration, it would need to be essential that if a website is to be created then it has to be responsive, in order for it to be accessible on a range of different screens.

One language that is used very frequently throughout the development for web application, is the use of PHP. PHP is a free scripting language that was designed to work on the web, as a server-side scripting language. It offers many object-oriented features, integrated tightly with HTML which makes it easy to transfer and manipulate data between the two different languages, therefore making it very powerful and provides a high performance system. To support this, Bakken [46] adds “PHP is mainly focused on server-side scripting, so you can do anything any other CGI program can do, such as collect form data, generate dynamic page content, or send and receive cookies. But PHP can do much more.”

The main identified problem with the use of PHP is that open-sourced, and this means that anyone can view the source code. From this, if there are any small bugs in the source code, it can be used by people to explore the weakness of PHP, and potentially exploit the web application. [47]

The final language that could be potentially used for the web application development, is the use of JavaScript. Marz [48] mentioned that “JavaScript is a simple programming language, which is integrated with and embedded in HTML. It allows greater control of web page behaviour than does HTML alone.”

Hales [49] talks about the use of geolocation with JavaScript, by mentioning “The Geolocation API within JS provides scripted access to geographical location information associated with the hosting device. This gives your application the ability to locate users and track their latitude and longitude as they move about.” Therefore with this information that is available to obtain through the geolocation, it could potentially be used to track a lesson of a student, and then they will be able to view once the lesson has been completed where they went driving. When tracking a lesson of a student, there are rules and regulations that will need to be followed, and this will be carried out further on within the report.
Also, Frain’s [45] makes a statement by mentioning that “HTML 5 also enables feedback to the user on basic site interactivity such as form submissions and so on, often negating the need for more resource heavy JavaScript form processing.” Taking this into consideration, if there is to be form used within a web application then it can be done using the built-in HTML 5 features, rather than increasing the workload with the use of a JavaScript form.

Desktop Development

When it comes to the development of a desktop application, there are several different languages which could be used to start the development. Each language has their own unique features which may favour the choice of development, and all of the possible options would need to be identified equally.

C# is a simple, modern, general-purpose, object-oriented programming language developed by Microsoft within its .NET Framework. Its main use is for developing desktop applications, but it also has avenues for developing applications on the web, and to make unique Windows applications. [50]

An advantage of using C# over other languages, is that a variety of applications that can be developed with C#, .NET and Visual Studio is virtually limitless ranging from web and desktop applications to Android and iOS games/apps. Therefore, this feature within the language could potentially be exploited to create versatile applications on both the web, and on desktop applications.

The other alternative option to using C# for the development of a desktop application is Java. Java is a similar object-orientated programming language, although this is a lot more dynamic and can produce a wider range of applications for a spectrum of different devices. It provides a higher level of security measures compared to the C#, showing that it would be more beneficial to keep the data within the application secure. [51]

The Java Virtual Machine is the basis of the Java programming language. It is the part the Java technology that is responsible the cross-platform delivery of the language, and the small size of its compiled code. Yellin [52] mentioned that “The Java Virtual Machine knows nothing of the Java programming language, only of a particular file format, the class file format. A class file contains Java Virtual Machine instructions (or bytecodes) and a symbol table”

Desktop applications that are written in Java are installed on your computer, and run more like conventional programs. The application can be executed on standalone computer system, as long as either a JDK, or JVM is installed on the machine. [53] 
Mobile Development

With regards to mobile development, it needs to be understood what operating system the mobile phones will be running. According to StatCounter [54] , they state that as of January 2018 the Android and iOS operating systems take up 94.03% (Android: 74.39%, iOS: 19.64%). The reason that this needs to be taken into consideration, is because depending on the operating system only certain programming languages can be used to develop those specific applications.

In order to accommodate for the most popular operating system which is Android, the most suitable programming language is Java. 

Moore [55] , made it clear by stating “Java has several features not found in any other language that directly support implementation of mobile agents. Java also supports development of mobile agents that are tightly integrated with the Web.”

To build mobile applications for iOS, then the most common and suitable language to undertake this development is Swift. According to Apple [56] , they claim that “Swift is a powerful and intuitive programming language for macOS, iOS, watchOS and tvOS. Swift code is safe by design, yet also produces software that runs lightning-fast.” Using Apples claim of it being a ‘lightning-fast’ programming language, this could be used to create extremely responsive and lightweight mobile applications, which in return will be a better experience for the end-users.

The current problem with the development with Swift, is that it is still commonly known as a ‘young’ language. This language was released in 2015, and like most new languages that are going to be some issues that would need to be addressed. This could be seen as a potential problem within the future of the development of a mobile application, and this is because it may not have the sufficient amount of support and documentation in order to complete the software package. [57]



 



[bookmark: _Toc512203736]Communication Possibilities

[bookmark: _Toc512203737]Email

An essential part of this application will be to comminute with both sections of the end-users being the customers, and also the driving instructors. Depending on what platform the application will be developed within, there will need to be a suitable form of communication to inform the users of the booking details. The most efficient and cost-effective form of communication that is currently available would be the use of emails. Emmons [58] states that “Email has some issues, but it is the most widely used, and accepted form of electronic communication”. 

[bookmark: _Toc512203738]SMS

The other alternative form of communication would be the use of SMS (Short Message Service) which is also known as a “text message”. Based on a case study from Lenhart [59] she discovered on average 63% of teenagers send and receive text messages on a daily basis, whereas only 6% of them would engage with the use of emails.  This shows a clear difference within the two forms of communication, and which one is used vastly more than the other. As all of the communication is going to be automated within the application, a service would be needed to compile and send these messages to its recipients. One of the most popular services that is currently available is called “Twilio”. This is a cloud platform that allows developers to build real-time communications into their software applications, and to allow the deliverance of SMS messages to their clients. [60]

[bookmark: _Toc512203739]Mobile Notifications

The final form of commination would be dependent is the chosen platform is to be that for a smartphone or tablet device. This would be the use of the built-in notification features that can be accessed when developing an application. These notifications can be scheduled, to alert the clients of any potential bookings or vacancies that have become available. Riadh [61] stated that “A significant portion of the applications use Google Cloud Messaging (GCM) which is a popular service as a client/server communication solution for Android.” These notifications can then be later modified to play sound, and also to have a form of vibration feedback to make the client more aware of it. [62]





[bookmark: _Toc512203740]Ethical Issues

[bookmark: _Toc512203741]Introduction
This section will look at the different ethical issues that will have to be taken into consideration with regards to the development of the application, and how it deals with certain data.

[bookmark: _Toc512203742]DPA 1998

The DPA controls how personal information is used by organisations, businesses or the government. Taken from the Government website, [63] in order to comply with the DPA the information must follow the data protection principles as listed below:
· used fairly and lawfully
· used for limited, specifically stated purposes
· used in a way that is adequate, relevant and not excessive
· accurate
· kept for no longer than is absolutely necessary
· handled according to people’s data protection rights
· kept safe and secure
· not transferred outside the European Economic Area without adequate protection
As the software is going to be dealing with clients sensitive data, it is essential that this law is followed strictly to ensure that all information that is going to be used throughout the system is going to be suitable. To ensure that all of the data that is going to be stored and processed, extended measures will have to be undertaken with regards to the storing and security of said data. [64]


[bookmark: _Toc512203743]PECR

The PECR are used correspondingly with the DPA, and it gives users specific privacy rights in relation to most forms of electronic communications. The Information Commissioners Office (ICO) [65] listed that there are specific rules on the following:
· Marketing calls, emails, texts and faxes
· Cookies
· Keeping communications services secure
· Customer privacy as regards traffic and location data, itemised billing, line identification, and directory listings.
These regulations are going to be a concern for the project, and this is because a main factor of the software will be electronically communicating with the clients who are going to be using the service. In order to comply with these regulations the communication with the clients must be used respectively to make it suitable, and also for the clients to be fully aware of what the service is going to be doing with their information. [66]

[bookmark: _Toc501404518]

[bookmark: _Toc512203744]Disabilities and Equality Act 2010

Taken from the Government Equalities Office [67], they stated that “The Act protects anyone who has, or has had, a disability, and it also protects people from being discriminated against and harassed because of a disability they do not personally have.” This law is one of the most common that needs to be obeyed when developing a website, and it is in place to ensure that every person who visits the website can use it, the same as anyone else. This can done by following certain procedures, such as including description tags on images, and using a suitable colour scheme. [68]


[bookmark: _Toc512203745]Human Rights Act 1998

As the location of the lesson could potentially be tracked, it would need to comply with the rules and regulations regarding the Human Rights Act. Citizens Advice [69] states that “The Human Rights Act 1998 sets out the fundamental rights and freedoms that everyone in the UK is entitled to.”  As a supplier for the tracking system, it will need to be clearly understood the obligations towards the end-users working with the system, and their rights regarding to them being tracked. If this law is not followed correctly, then it could potentially lead to fines and convictions. To ensure that this does not become a problem, the tracking system should become optional to the end-user on whether or not they wish to track their lesson, and that it should not track them outside of the driving lesson hours.

[bookmark: _Toc512203746]Critical Review

From looking through the literature research that was undertaken on the driving school business, and how it can apply modern technology to benefit the ability to perform bookings, and improve the productivity of a driving instructor, a suitable amount of knowledge has been gained to proceed with the development.

The two most popular methods at the moment that were available with regards to development of the booking system are paper-based, or to have it computerised. The main problem that is existing with driving instructors in general, is that the majority of them use a paper-based scheduling system, and the researcher believes that a service can be provided to solve this problem. Overtime a paper-based approach for such system becomes more difficult to manage, with clients cancelling/rearranging lessons and trying to fit new clients onto the timetable. After looking at the usage of the paper-based system with regards to their advantages and disadvantages, and then comparing them to the possibilities of what is achievable from a computerised system, it is clear to me that the project proceed with the intent of it being computerised.

The clear benefit from the computerised option, is that clients will be able to make reservations/appointments 24/7 as it is accessible to them over the internet. The impact that this will have on a driving instructor is that they will be able to take bookings, without having to deal with it over the phone is they are currently occupied and is currently teaching a lesson. Not only this, but all bookings will have the ability to change, making the scheduling and management side of the business more constructive for the driving instructor.

From reviewing the research on the different platforms that are going to be available, it is understandable that the development of a web application will be the most suitable option. Pop [70] mentions that “In recent years, many desktop applications have been ported to the World Wide Web in order to reduce (multiplatform) development, distribution and maintenance costs.” To support the decision of developing a website, Interaction Design Foundation [71], stated that “A Mobile Application can’t be run on a device which doesn’t utilise the same OS. That means if you want your app to run on Windows, iOS 7, and Android, you’re going to have to develop the app 3 times, once for each operating system. This can make the development process both slower and more expensive.” As of the short time-scale that is available for this project, having to develop a mobile application for three different operating systems will not be competent.

After investigating the different tools that are currently available in terms of conducting a booking system, there were several different elements taking from a range of platforms which will be potentially integrated into the system. The support for the management side of the application was appropriate thought out within the different platforms, and it should be a priority to include this into the future development. On the desktop application, it would show the manager all of the current appointments that they have on that current day, and the author feels that having this in place for their own application will make it more productive for the driving instructor to manage. The web application that was researched was the only platform that provided an interface for the customers to log into and use the facilities to book an appointment when they needed to, and having this similar feature available on a web application would make it more efficient for the driving instructor as they do not have to be present when a customer wants to make a booking.

The research on the current practices that are used on a range of different booking applications, proved to be worthwhile as it discovered a spectrum of different elements that could be included within to the application. The author has chosen to adapt with the Booking Approach brought forward by Rose & Chen [31] , as this is the most suitable method to meeting the aims and objectives, to satisfy both the management and the users of the system. As this approach is going to give users access to certain content of the application, then sufficient security measures should be in place. To aid with the security the use of ‘sessions’ will be used as a form of a login system, and this will be used to grant access to users who match the correct criteria, such as a valid username and password. Once the user has been granted access to the application, then relevant information relating to them will be displayed accordingly. In order to make it more dynamic for the management, there are going to be features included within the application so that they have the ability to change any information that is stored on them, such as contact details or current prices.

As the selected approach is going to be a web application, then the suitable languages must be used effectively in order for the application to reach its maximum potential. The use of HTML 5 and CSS3 will be used to create the general structure and layout of the website, whereas JavaScript will be used for more advanced features such as tracking the student. In order to transfer the data between different pages within the application and to also connect with the database, the inclusion of PHP will be exploited in order to do so. The data that is going to be stored on the website is going to be stored externally on a database, and the selected database is going to be MySQL. From looking into greater detail into what was going to be the most suitable database, MySQL prove itself to be the most useful for this situation.

Once the booking system has been developed, another feature will need to be added in order for the communication between the client and the instructor. One of options was the use of emails, and the most common issue with this is from business perspective, is the risk of the email being delivered to the recipients ‘Spam’ folder. This would become a disadvantage as the deliverance of potentially crucial information would not be received to the end user. As a result of this, the decision will be that the form of communication within this system is going to be the use of SMS, which is also supported by the case study from Lenhart [59] which states on average 63% of teenagers send and receive text messages on a daily basis.

As this future system is going to be used by the public, then there are several sets of ethical issues that would need to be addressed. The first issue that would need to be addressed, is to be compliant with the DPA. This law protects how personal information is used, and it is going to be essential to ensure that the data that is stored on the system is kept secure, and that it should be used in a fairly and lawfully way. Also, the other issue is to comply with the disabilities and equality act. To comply with this law, the web application will have to be accessible for people with disabilities. 
[bookmark: _Toc512203747]Research Methodology

[bookmark: _Toc512203748]Introduction

Rajasekar et al [72] mentions that “Research is a logical and systematic search for new and useful information on a particular topic. It is an investigation of finding solutions to scientific and social problems through objective and systematic analysis.” Using the importance of research for undertaking a project, there are certain different methodologies that can be used in order to retrieve the most efficient results. 
[image: ]

Figure 4: Research Onion Diagram, based upon Saunders et al diagram [73]

To aid with the decision of choosing the most suitable methodology, ‘The Research Onion’ (figure x) was developed by Saunders et al. This diagram is used to select the most effect research methodology, and then working through each of the layers to progress with more detailed and meaningful information.

[bookmark: _Toc512203749]Philosophy

Phenomenology is a philosophy that embraces the reality of any knowledge which is socially assembled rather than it being accurately determined, with the likes of Positivism. Koch [74] mentions that “The phenomenological approach aims to develop a complete, accurate, clear and articulate description and understanding of a particular human experience or experiential moment”. 

The reason for the selection for the use of Phenomenology as the philosophy, is because it will be the involvement of gathering data on the different understandings of individuals. Thus eventually providing enough information, to have a greater understanding of how the problem can be solved, and possible ways of solving it. 

Lester [75] mentions some benefits of using this approach by saying “many organisations value the insights which a phenomenological approach can bring in terms of cutting through taken-for-granted assumptions, prompting action or challenging complacency.”

Phenomenology allows for the researcher to look at the outcomes from the experience as a whole, and then have the ability to expose any misconceptions about that said experience.  This will be provided from the potential feedback whom were participants of that experience. [76]
As the problem lies within the Driving Instructor sector, there are going to be many different opinions and views on how an improvement can be made, and what the current problem is that they are comprehending. [77]

	Problem
	Solution

	Establishing the reliability and validity of the approaches, which makes subjective research difficult.
	If participants are used, ensure that they have been chosen diversely to counter the researcher being bias, and that the participants will be honest.  

	Difficulty gaining access to participants
	

	Researcher bias is difficult to determine or detect
	

	Gathering data and data analysis may be time consuming
	Produce a project plan to monitor effectively, in order to stay on track and that time is spent efficiently.



Table 1 – Potential problems and solutions using Phenomenology. [76] [78]

[bookmark: _Toc512203750]Approach

Taken from Soiferman [79] she says that “In making use of the inductive approach to research, the researcher begins with specific observations and measures, and then moves to detecting themes and patterns in the data.” 

The reasoning behind the selection of an inductive approach, is because it will allow the researcher once they have identified the patterns within the data collected to be able to a range of hypotheses to test; and then further developing them to gain a general conclusion. [80]

Thomas [81] mentions “The inductive approach reflects frequently reported patterns used in qualitative data analysis.” As the data that is going to be collected is going to be majority qualitative, the identification of certain patterns will aid towards the conclusion of the investigation.

	Problem
	Solution

	After full research has undertaken, there could be a risk of not having a penultimate theory arise. 
	The literature review will be used to cover all current research for the selected fields, to gather as much information as possible.

	The use of observations from the researcher could be incorrect, thus producing invalid conclusions.
	Thorough observations will need to be undertaken, to provide the research with accurate and useful information.



Table 2 – Potential problems and solutions using the Inductive Approach. [82]

[bookmark: _Toc512203751]Strategy

Becker [83] explains that case study refers to a detailed analysis of an individual case supposing that “one can properly acquire knowledge of the phenomenon from intensive exploration of a single case”.  To support this explanation Fidel [84] stated that “As a research method, case studies seem to be appropriate for investigating phenomena when a large variety of factors and relationships are included.”
The reason for using a case study will enable the researcher to gain a broader understanding of a certain phenomenon, and can provide a clear image since many ranges of evidence are to be used. 

Another advantage with the use of case study is that it can be valuable in catching the developing assets within a certain organisation along with its movement, particularly where it is changing at a fast rate. [85] [86]

Zainal [87] believes that “the detailed qualitative accounts often produced in case studies not only help to explore or describe the data in real-life environment, but also help to explain the complexities of real-life situations which may not be captured through experimental or survey research.”

	Problem
	Solution

	Case studies are assumed to have of lack of rigour
	Time will be used efficiently when undertaking case study, as there will be a project plan to follow. The data collected will be of a high quality, and relevant to the research.

	Case studies are often labelled as being too long, difficult to conduct
	

	Not enough data for scientific generalisation since they use a small number of subjects
	



Table 3 – Potential problems and solutions using a Case Study. [88]

[bookmark: _Toc512203752]Time Horizon

Saunders et al [89] says that “time taken to research the phenomena is independent of which research methodology you have chosen or choice of research technique or method.” 

A cross-sectional time horizon is conducted when there are constraints of time or resources, and because the research needs to be completed within 6 months this has been chosen. [90]

[bookmark: _Toc512203753]Data Collection Methods

Paradis et al says that, [91] “Qualitative research is often employed when there is a problem and no clear solutions exist. Collecting good information is intended to produce information that helps you to answer your research questions, capture the phenomenon of interest.”

In correspondence to this Trochim [92] states that “Quantitative research relies on structured data collection instruments that fit diverse experiences into predetermined categories. It is concerned with testing hypotheses derived from theory and/or being able to estimate the size of a phenomenon of Interest.”

Interviews are a critical part when undertaking the collection of evidence for the case study, and this is because most case studies are about human affairs or behavioural events. [93]

To fill in the gaps that are left with the interviews, observational research will be undertaken to access the unidentified information. One main advantage of conducting observations is that the researcher will be able to observe what people actually do or say, rather than what they say they do. [94]
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The following is a set of evaluation criteria that is going to be used to analyse and discuss the success from the conducted research:

· The software will be bug free when implemented. 

· The interface will be self-explanatory and standard throughout. 

· The selected development methodology will be suited to this project and aid the implementation. Also, the code will contain comments and be easily maintainable. 

· Literature Review will provide sufficient knowledge to develop the new system.

· The software will be completed, and ready for deployment within the set time frame.

· The data that is going to be stored on the system, is going to be secure and that only valid uses can access said data.
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[bookmark: _Toc512203756]Introduction

A development methodology is related to the arrangement that is used to structure, plan, and control the process of developing a new system. Each of the various methodologies is fit for purpose for specific types of projects that is created on various technical, organisational, project and team considerations. Steinbach [95] made it clear by stating “A wide variety of such frameworks have evolved over the years, each with its own recognized strengths and weaknesses. One system development methodology is not necessarily suitable for use by all projects.” [96]

[bookmark: _Toc512203757]Methodology

The use of the XP (Extreme Programming) methodology has been selected and will be used to form the project. As mentioned by Beck, [97] “XP is a style of software development focusing on excellent application of programming techniques, clear communication, and teamwork which allows us to accomplish things we previously could not even imagine.” This methodology will split the project up into different phases, and the developers cannot continue onto the following phase until the predecessor has been completed.
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Figure 5: Extreme Programming Overview [98]

The author is planning on using this methodology because of its ability to dynamically change the software requirements throughout the development process, and that the system is reviewed frequently. According to Wells, [99] “XP is successful because it stresses customer satisfaction. Instead of delivering everything you could possibly want on some date far in the future this process delivers the software when you need as you need it.” XP is beneficial because of the following:

· It has small development cycles, thus meaning that there is going to be early, useful, and constant feedback from the client.
· It provides the ability to adaptably plan the implementation of functionality, responding to changing client needs.
· It has reliable practices in place that work with both the short-term instincts of the team members and the long-term interests of the project. [100]
The incremental planning approach that it provides, will swiftly come up with an overall plan that is expected to evolve through the life of the project. [101]

	Problem
	Solution

	XP does not measure code quality assurance
	Coding standards will be applied before the development starts, to ensure the code quality maintains its standard.

	XP is more focused on the code rather than on design
	Ensure that the design is completed before major features are developed.

	XP requires detailed planning from the start due to changing scope
	Follow a strict project plan to ensure that all major features are included, and then include new features accordingly.



Table 3 – Potential problems and solutions using a XP. [102]

[bookmark: _Toc512203758]Resources

[bookmark: _Toc512203759]Software

In order to begin the development for the web application, a suitable text-editor will be required. The software that has been appropriately selected to start the development is ‘Atom’, and this is open-source text editor, which supports all of the languages that are going to be used to create the web application. [103]

During the development for the application, there are going to be a serious of tests that are going to be undertaken. For the author to test the web application efficiently, then it must be thoroughly tested on a range of web browsers. The reasoning behind this is that certain web browsers display webpages, differently to others and this could have an effect on the usability of the application. Gowthaman [104] mentions that “There are many web browsers in the market, however currently five web browsers tops the chart. They are – Chrome, Internet Explorer, Firefox, Safari and Opera.” These five web browsers will need to be checked extensively during the development, to ensure that the web application looks consistent throughout these browsers. Gowthaman [104] later adds “It becomes difficult for web designers to ensure that the website will work flawlessly when rendered in latest browsers.” Running the web application virtually through these web browsers will allow for the author to recognise any misconceptions within the display/functions, and then correct them accordingly.

[bookmark: _Toc512203760]Materials and Tools
As the selected development for the software is going to be a web application, then the appropriate languages should be used accordingly. The base of the web application will be completed with the use of HTML5 and CSS3. The manipulation of the data, and helping it move across the application is PHP. In order to provide more complex features into the application, certain snippets of JavaScript will be inserted where it can make an impact. JavaScript will also be used to obtain the geolocation of the student when they are within a driving lesson, and then later use this data and integrate it with Google Maps. To manage all of the data within the MySQL database, the use of PHP My Admin will be for creating the necessary tables to initiate the application.


[bookmark: _Toc512203761]Design and Implementation 
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As it was clarified in the previous chapter, the selected development method is going to be Extreme Programming for this project.

Taken from the research, the Extreme Programming Life Cycle consists of four major phases:
· Exploration Phase
· Planning Phase
· Iterations to Release Phase
· Productionising Phase

These phases will be used accordingly in each of the different releases, each providing relevant information on what happened within the release.

The project requirements are as followed:
· To produce a booking system that will allow students to book a driving lesson using a web application.
· To produce a booking system that will allow driving instructors to manage their driving lessons in an organised, and reliable fashion.
· To produce a safe system, ensuring that all data is kept as securely as possible.
· To allow students to track their driving lessons with the use of geolocation.

These were discovered through the extensive research that was performed during the literature review, and also they are in place to ensure that the aims and objectives of the project are met.

During the development of the application, there was not many problems that became apparent to cause any disruptions to the process. Although when there were problems within the development process, they were dealt with accordingly and they did not have a direct impact on the software, and also to the time plan.
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[bookmark: _Toc512203764]Releases and Deadlines

A time plan was created at the beginning of the development, to assist the developer with any estimations on how long certain features should take to implement. This time plan was not firm, as along the stages of development there could be some unforeseen circumstances where the deadline would not be met.

	Release
	Description
	Duration
	Deadline

	1
	Web Design and Template
	10 days
	22nd February 2018

	2
	Booking System
	14 days
	4th March 2018

	3
	Log In System
	3 days
	18th March 2018

	4
	Management Portal
	7 days
	25th March 2018

	5
	Student Portal
	7 days
	1st April 2018

	6
	Tracking Feature
	14 days
	15th April 2018


[bookmark: _Toc512203765]Code Standards

From the research behind the Extreme Programming within the previous chapter, a problem that was indicated from the investigation showed that this development methodology does not measure any code quality assurance. To overcome this problem code standards were introduced throughout the application, to ensure that it is all standardised and that if it needs to be revisited within the future, then the code is going to be understandable.

[bookmark: _Toc512203766]System Models

The system model that has been used is an Entity Relationship diagram. This diagram will assist the author with the different tables that are going to be required for all of the major features of the application, and also what fields are within those tables. Although this is not going to be what the final applications backend database will look like, it provides some helpful guidance to understand what is needed.
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Figure 6 – Entity Relationship Diagram showing the inclusion of all major features.

[bookmark: _Toc512203767] System Testing
At the end of every release, a strict test plan will be written to ensure that all of the functionality and features that were just developed are working correctly. This process for the testing is going to be a system test, and this will check to see if the system is working as a whole. Therefore, if a new feature is added and it affects another feature, this type of testing will detect those bugs.



[bookmark: _Toc512203768]Release 1 – Web Design and Template

[bookmark: _Toc512203769]Exploration

Project User Stories

· Produce an acceptable website template relating to the project.
· Ensure that the web design takes into consideration usability and accessibility for a range of users.
· Produce a template page for future features to be developed on.


[bookmark: _Toc512203770]Release Planning

Implementation Date: 12th February 2018 – Duration 10 days.

Additional Stories Required:
· N/A

Test Plans
The test plans for this release were written before it was completed, and the purpose for these test plans was to ensure that all of the stated functionality within that release was present after the implementation.
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Website Design: This is what the finished design of the web application looked like. It uses a strict colour scheme which keeps the website looking formal, and the use of images make the website look more appealing for users.

Accessibility and Usability: Following research that was undertaken, there were several different designs on the website that needed to be altered, in order to make it accessible and for it to follow a set of usability guidelines.
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Template Page: This webpage was created so that when future features are going to be created for the website, they will already fit the set design.
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[bookmark: _Toc512203772]Release 2 – Booking System

[bookmark: _Toc512203773]Exploration

Project User Stories

· Allow students to select a driving instructor depending on their region.
· Allow students to book a lesson depending on their selection.
· Show what times are available to the student, if a lesson is already taken do not display.
· Produce a booking confirmation page.
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Implementation Date: 22nd February 2018 – Duration 14 days.

Additional Stories Required:
· N/A

Test Plans
The test plans for this release were written before it was completed, and the purpose for these test plans was to ensure that all of the stated functionality within that release was present after the implementation.
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Region Selection: On the first page of the web application, the student should be allowed to select a driving instructor depending on the region that they are living in. Once they have selected a region, the corresponding instructors will be displayed. When the instructors have been displayed from that region, they have the ability to contact the instructors or they can use this page to compare prices.
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Dependant Selection: Once the student has selected the instructor, and a day that they want to book a driving lesson for they will then have to select an appropriate time. If another student has already booked that lesson, then the current student cannot book the same time.
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Booking Confirmation: Once the student has chosen the criteria for their driving lesson, they will then be brought to the final booking screen. This screen will prompt them asking them if they are already a member of the website, if they are they just enter their details. If they are not, then they just simply create a new account.
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[bookmark: _Toc512203776]Release 3 – Log In
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Project User Stories

· Allow students to log into the system using their credentials.
· Allow instructors to log into the system using their credentials.
· Error check for incorrect details.


[bookmark: _Toc512203778]Release Planning

Implementation Date: 22nd February 2018 – Duration 14 days.

Additional Stories Required:
· Allow students to create accounts if they have not already.

Test Plans
The test plans for this release were written before it was completed, and the purpose for these test plans was to ensure that all of the stated functionality within that release was present after the implementation.
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Student Login: Once a student has created a successful booking, they now have access to the student portal. From this they can view any future/present bookings.
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Instructor Login: Once an instructor has registered to the website, they now have access to the instructor portal. From this they can view any future/present bookings, with the corresponding information on the students.
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Error Checking: If the login credentials to the system are incorrect, them they will be refused entry to the system. A message will be displayed if an incorrect username has been entered, and a similar message will be shown if the password does not match a valid username.
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New Member Option: With this system some students may not be clear on what is needed in order to access the student portal. To prevent this from happening, an additional comment will be added explaining to the student on what is needed in order to access the system.
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[bookmark: _Toc512203780]Release 4 – Management Portal

[bookmark: _Toc512203781]Exploration

Project User Stories

· Allow students to view their past/current/future bookings.
· Allow instructors to view their past/current/future bookings.
· Allow students to change details.
· Allow instructors to change details.


[bookmark: _Toc512203782]Release Planning

Implementation Date: 18th March 2018 – Duration 7 days.

Additional Stories Required:
· N/A

Test Plans
The test plans for this release were written before it was completed, and the purpose for these test plans was to ensure that all of the stated functionality within that release was present after the implementation.
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Instructor Bookings: Once the instructor successfully enters the system, they have the ability to search for any lessons that are corresponding to them. They can then click on the students name to reveal more details about them.
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Instructor Details: Overtime certain details on the instructor are going to change, and this feature allows for them to change the details accordingly.
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[bookmark: _Toc512203784]Release 5 – Student Portal
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Project User Stories

· Allow students to view their past/current/future bookings.
· Allow students to change details.


[bookmark: _Toc512203786]Release Planning

Implementation Date: 25th March 2018 – Duration 7 days.

Additional Stories Required:
· N/A

Test Plans
The test plans for this release were written before it was completed, and the purpose for these test plans was to ensure that all of the stated functionality within that release was present after the implementation.
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Student Bookings: Once the student successfully enters the system, they have the ability to search for any lessons that are corresponding to them.
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Student Details: Overtime certain details on the student are going to change, and this feature allows for them to change the details accordingly.
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[bookmark: _Toc512203788]Release 6 – Tracking Feature
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Project User Stories

· Store the students latitude and longitude data within the database, along with a timestamp
· Take the location information, and import it into Google Maps.
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Implementation Date: 1st April 2018 – Duration 14 days.

Additional Stories Required:
· N/A

Test Plans
The test plans for this release were written before it was completed, and the purpose for these test plans was to ensure that all of the stated functionality within that release was present after the implementation.
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Student Location Information: When the student is using the web application during their driving lesson, it will track the geolocation and store it within the database.
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Student Location Google Maps: After a lesson has completed, the software will compile all of the different location where the student went and will display then on a map using Google Maps.
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During the early stages of the project, the aim was clearly identified and it was to design, improve and implement a software application using extreme programming (XP) to improve the productivity of a Driving Instructors time management. After the software application was completed, the author believes that this aim was achieved, and that also the software application exceeded its expectations, as it includes a wider range of advanced features which were not first identified, but were discovered during the literature review.

There was a set of clear objectives that were to be achieved throughout the process of the project, and the author states that all of the objectives were accomplished. The first objective was to conduct a successful literature review to research into a range of different topics, such as the driving instructor sector, current booking appointments, and communication methods. With the information gathered from the first objective, it was then used for the following objective which was to analyse the booking applications and methods which are currently used as an industry standard, and to identify functions and features that could be further developed. This objective was achieved as it provided inspiration to further the development of the software application with more complex features, which would relate back to the aim of improving the Driving Instructors time management.

Within the Research Methodology chapter, the following success criteria were identified and the purpose for this is to analyse the success of the undertaken Case Study:

· The software will be bug free when implemented.

After the completion of the design and development of the software application, all of the bugs that raised were fixed accordingly to make it bug free. In order to ensure that the software bugs were brought to attention, extensive test plans were created to cover all different possibilities of potential bugs. Once a bug was identified within the software, they would be corrected immediately before moving onto the next release, and would also undergo another test to ensure its integrity.

· The interface will be self-explanatory and standard throughout.

Due to the software application being used by a range of diverse end-users, it was essential that the interface would be suitable to them all. The software maintained a selected standard throughout, which met all of the different requirements to make it an accessible application. Having a software application become self-explanatory for the end-users, then it will enhance the user experience making them want to use the application again. Relating the aim of making the software improve the productivity of a driving instructor, the author feels that the interface has a big impact on that factor, and he believes that the software achieved the expectation.
· The selected development methodology will be suited to this project and aid the implementation. Also, the code will contain comments and be easily maintainable. 

The selected methodology for this project was extreme programming, and from looking at the available options this was the most suitable to aid the implementation. As the major features were clearly defined from the research, there was still going to be minor features being additionally be included into the application throughout the development. As of the iterative approach which is associated with extreme programming, this allowed for a more lenient opening with more features being added to the application. For the selected methodology it was going to be key that comments were included within the code to futureproof the system. Having comments within the code helped the author understand the process of what the software was trying to achieve, and if he needed to go back to the code within the future then it will make it easily maintainable as there will be sufficient information available.

· Literature Review will provide sufficient knowledge to develop the new system.

After completing the software development, it was clear to the author how constructive and valuable the Literature Review was. It provided him with sufficient knowledge about what was needed from the system, and also it provided a range of statistical analysis to help with the decisions of the inclusion of certain features. The advantage of performing extensive research into the driving school business, and also the range of booking systems that were available, proved to assist with the decision to proceed with the software more beneficial. Without this amount of research in place, then the software package would have been at risk of not being relevant to meeting the aims and objectives set, and that there could have been an existing software product already available to meet those demands. 

· The software will be completed, and ready for deployment within the set time frame.

Before the development of the software application, there was set of deadlines of which were assigned to each of the different releases. This time plan was followed strictly, ensuring that all of the work required for a certain release was completed by the deadline. This emphasise a fast paced working environment, and because of the short time period for the software application to be completed, this approach proved to be beneficial.

· The data that is going to be stored on the system, is going to be secure and that only valid uses can access said data.

To comply with the highlighted ethical issues relating to the software application, there were several different actions that needed to be taken in order to cover these issues. As the application is going to be storing sensitive data on the users, it was essential that this was kept as secure as possible. There was a login system created to allow authenticated users access to the system, which would show them information relating to them. This was made secure with the use of sessions, and also the users passwords were encrypted within the database which would make them useless if anyone tried to gain access of them.

[bookmark: _Toc512203793]Conclusion and Recommendations

[bookmark: _Toc512203794]Conclusion 

The origination of the project started with the literature review, and it proved to be a vital source of information throughout the development process. It covered all avenues of information on what was going to be required from the system, what are the current best practices and also some key statistics which turned out to be crucial when making certain decisions. As it stands there has not been any current research into how the driving instructor sector could be improved with regards to the use of technology, and the author believes that there was sufficient amount of information to complete the project.

The literature review proved to be an extremely important component of the project, as it revealed information on the background which was not previously taken into consideration. It revealed how the driving instructors were feeling about their jobs in general, and whether or not it could be improved, and with this information that was gathered it was put together with information about the amount of driving instructors currently within the UK, and it then give a general scope on the amount of potential driving instructors that could use this system.

The first major decision that was made from the research was to see whether or not the current processes of the paper-based systems could be improved, and match the features of which are provided by the use of technology. After looking at the advantages and disadvantages of the different approaches, it was a strong weighted set of results which showed that using a computerised system was the best approach to proceed with the development. It is understood that not many driving instructors would not be prepared to move from a paper-based system to a computerised one, but with the correct features implemented into the software it is going to be beneficial to them in the long run.

Once the decision was made to go with a computerised approach, the next stage was to choose what platform that it was going to be developed on. From looking at the alternative features that were available from the different options, and then looking at some current industry standard examples, a decision was made for the development to be a web application. The web application approach would be capable of supporting all of the different features and functions, which were taken from the project requirements.

Although the web application was the selected platform to start the development, several different features we taken from different platforms. The information on these different features were discovered from the research within the literature review, and it revealed a wider range of features which could potentially be used to support the aim of the project, which was to improve the time management of a driving instructor.

To conduct the research for the project, a selection of different research methodologies were investigated and it was chosen that the most suitable philosophy was phenomenological, and in correspondence to this the inductive reasoning was also selected. The purpose for the selection of these were because they were the most suited to what was needed from the project, compared to the other alternatives. As for the strategy, the most reliable option was to use the case study. The reason a case study was selected, is because of the amount of information that can be extracted from this technique if done correctly, which would then further help with some major decisions.

Once all of the research was completed and the development was ready to begin, an appropriate development method needed to be selected. As for the amount of features that were going to be included into the software and because of the 6 month time period, the selected development methodology was extreme programming. This allowed the author to have flexibility with regards to the changing user requirements.

In order to start the development, the appropriate programming languages needed to be identified. For the base of the web application HTML5 and CSS3 were selected, and for the more complex elements the choice of JavaScript deemed to be the most appropriate. As the web application needed to be dynamic with the way it would use the data throughout the application and also with relation to the database, this meant that PHP would be used as the scripting language to perform these tasks.

Phase 1 of the development began with the simple tasks of producing the overall design of the web application. This was done with the use of HTML5 and CSS3, and these languages are very simple to use therefore the first release was fairly straightforward. Once the basis of the web application was completed, then more of the advanced features were implemented. These features took a bit longer than expected to complete, purely because of the complexity of some of them. Although there were some problems within the development, it did not affect any of the deadlines that were set, and all the set dates were met accordingly.

Once the features were completed and implemented into the web application, a serious of tests were used to firstly check whether the features were working correctly, and then secondly to see if there were any bugs or vulnerabilities. Once the tests were completed, there were no noticeable bugs within the web application and that all of the implemented features were working efficiently.

[bookmark: _Toc512203795]Recommendations

The author implemented Phase 1 which included all major functionality, and this was completed over a 6 month period. For any future development during any additional phases, then there are several new and advanced software features that the author deems to be beneficial.

The most imminent feature that would be potentially implemented into the software, would be the ability to accept payment options. At the moment, driving instructors are accepting payments in the form of cash either before or after every driving lesson, and overtime this could potentially cause a lot of confusion if it is not maintained appropriately. The purpose for this not being implemented within Phase 1 is because it was not considered to be an essential factor relating to the time management of the Driving Instructor, although building off the software that has already been developed, it could be proven to become an essential feature.

Using the information that was gathered from the Literature Review, another potential software feature that could be implemented into the software is the use of statistics. These statistics will use the information that is already stored within the application, and then using complex mathematical equations it will produce valuable reports, which can then be displayed to the driving instructors. These statistics would be crucial to the driving instructors as they will be able to identify any trends/patterns that could emerge, and then take action if needed. If the driving instructor would attempt to calculate the statistics themselves, then it would be very time consuming and an almost impossible task.

To give the driving instructor more control and management over their bookings, there are additional features that could be implemented to improve the application. Allowing the instructors to keep track of what tasks they performed within the lessons would prove to be beneficial, and this is because the instructors are going to be having lessons with numerous amounts of students, and trying to keep track of what happened within previous lessons is going to be difficult. Implementing a feature when the instructor can retrieve the information that they had on previous bookings, giving them relevant information on what was done during those lessons.

After looking into when the driving instructors are going to be using the web application, they are most likely going to be in a middle of a lesson. For the driving instructor to be checking the application during a lesson may cause some disruptions, as they will not be giving their full attention to the current student. To overcome this problem, a future development would be to text the driving instructor with alerts about their upcoming lessons. They would receive a text 15 minutes before the next lesson starts, informing them on who the student is and where the location is they have to pick them up. With the use of the text notifications, the instructor would just have to glance at their phone to receive the relevant information.
The final feature that would be recommended for future development would be to take all of the current major features that are on the web application, and then start the transition of developing it alternatively as a mobile application. The purpose for this would be to exploit the powerful languages that are available for mobile applications, and use them to create a professional front-end application for students to booking their driving lessons. The purpose of it being a mobile application over any other platform, is because of the target audience. The main target audience that driving instructors aim for are young adults who are eligible to learn to drive. The reason the mobile application will be beneficial was identified within the literature review, as it discovered that the target audience spends on average 5 hours a day on their smartphone.
[bookmark: _Toc512203796]Reflection

This experience was when I completed a major project report to see if it possible to increase the productivity of a driving instructor using a time management tool. This took place while I was studying my BSc in Computing & Information Systems, and this process lasted 6 months. The Gibbs’ model is being used within this reflection, to document how I felt throughout the whole experience.

Description
From personal experience when I first started to learn to drive when I was 17 years old, it became apparent to me because of my existing computer knowledge that the system that was being used by my driving instructor at the time was inefficient. The system that he had in place to manage his driving lesson bookings were all paper-based, and overtime the system would become harder to understand as more and more information was being added, and some lessons needed to be rearrange; thus meaning more information being added again. When I investigating what to do my project on before I started it, I remembered vividly how much easier it would be if current driving instructors would have a form of software which would be used in replacement of their paper-based system. Once I started looking into the possibility of creating a time management system, the range of features that were available helped me decide on sticking with the idea. Once the software package was completed, I had full faith in the application to succeed with the deployment and for it to be used as a very precious tool for potential driving instructors, and that the application could become a very popular business model.

Feeling
Prior to the experience of the project and looking at what was needed to be completed within the time-scale, I thought it was going to be a hard and time-consuming challenge. Once I started the research on the topic and started to gather copious amounts of information relating to the driving instructor sector, then I became more confident has time went on. As for me feelings during experience, I did come across some problems with the development which at the time deemed to be unsolvable, which made me very anxious. After continuous hours of working on the problems and researching for solution, I eventually managed to get all of the features working; which was a huge relief. After the project was completed, I was very satisfied with what the final product ending up as, and this is because it exceeded my expectation.

Evaluation
Looking back at the experience of doing the project, the majority of the process went smoother than expected, whereas the simpler predicted tasks became more of a problem. The most relevant process which proved to be more difficult than anticipated was the actual feature to track the student during their lesson. This was the most time-consuming feature that was implemented into the software, and this is mainly because it was using a 3rd party API. The data that I was collecting from the student, and then sending to the API was not being accepted at first. To overcome this problem, an extensive amount of filtering needed to take place on the data before it would be accepted by the external application. As for the positive experience from the project, the booking system itself proved to be very self-explanatory during the development stages, and I did not encounter any problems when doing so. The experience ended with me having a complete fully functional web application, which is ready to be deployed to the public.
Analysis
From reviewing what was previously mentioned about my experience from doing the project, I wanted to analyse the experience in more detail and look at some of the reconsideration that could have been applied. From the first problem that become apparent with the use of the Google Maps API, I believe that this went wrong because of look of understanding of what was needed from the API, comparing it to what I was giving it. This lead to great worry the further along with development went, and this is because I was becoming apprehensive on whether or not this feature was going to be implemented into the application. If I were to do include a similar feature to this within the future, then I would ensure that extensive research is completed, and that all aspects of what is required from me as a developer are made clear. With regards to creating the actual booking system itself this became a much simpler task to develop, and this is mainly due to the fact that I used previous knowledge of creating booking systems, and took my time through the development process. From me taking my time with this feature, I believe that this lead to me being more motivated to complete the application as I was having no trouble, and I was enjoying the experience. I think that if I applied this positive, steady, almost laid-back attitude towards the other features within the application, then it would have considerably increased my morale for the overall experience. To make me feel more comfortable when I was struggling with the development, there were fellow peers undergoing the same experiences as me, which gave me confidence knowing that I was not struggling on my own. If I did not have these peers around me during this experience, then I believe it would have had a bigger impact on me worrying towards the development, which could have potentially led to stress-related situations.

Conclusion
As a conclusion, if I were to do this whole experience again there would only be some small changes which I would make, but I believe that they could potentially have huge impacts. The change that I would make is to ensure that all the possible research that is needed to complete the project is collected as quickly, but as accurately as possible. This is because of the limited time-scale that was available, but if the time-scale were to be increased then this would not become as much of a problem. It is more of a personal preference, and this is because I would much prefer to spend the majority of the time working on the development, instead of gathering relatable information.

Action Plan
Although the majority of the experience was extremely positive, there area that I could improve on within the future would be my motivation. I know that I have the ability to finish the tasks before the set deadlines, but the majority of the time I leave them until the last possible chance to get them completed. Although I have not had any problems with it yet, to futureproof myself and to not put myself of risk of it happening, I will need to improve within this area.

The Gibbs Model that I used as a reflective tool helped me identify my strengths and weaknesses, which then helped me improve on my current knowledge on how I work and where I could improve myself. The model was easy and concise to use, it felt really simple to complete making it feel very natural. After using this model, I now know the important values reflective learning carries and I will be using it again for future experiences.
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