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1. [bookmark: _Toc6483012][bookmark: _Toc8310291]Abstract
NPTC Group have asked for a solution for managing student absences. Concluding the research conducted, we aim to provide NPTC Group with a viable product for them, be it a third party or a bespoke application/system. We will decide on what the best choice will be by conducting relevant research by gathering secondary data regarding the topic of “what is absenteeism and why it is important to monitor”, how we can monitor it, any concerns regarding absenteeism and how it will impact our decision on what system to implement. This research will be conducted following several stages of the research onion; A positivist philosophy with a deductive approach to conduct a case study on a cross-sectional time horizon.
Following the research, we will come to the conclusion that a bespoke application would be the correct path to take. The system will be developed using Feature Driven Development as a development methodology allowing a fast and flexible development. The design of the application will follow the specification of NPTC Group and any other implications found during the research, boasting an easy to use and understand front end equipped with a plethora of features and functions.
Please note, the use of the word “We” implies both the reader and author and any reference to work performed is implied as a mutual experience between the reader and author.
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2. [bookmark: _Toc532896452][bookmark: _Toc6483013][bookmark: _Toc8310292]Acronyms
NPTCG		Neath Port Talbot Group of Colleges
FDD		Feature Driven Development
EWS		Education Welfare Service
DLL		Dynamic Link Library
DBMS		Database Management System
ORM		Object-Relational Mapping

3. [bookmark: _Toc6483014][bookmark: _Toc8310293]Introduction
Neath Port Talbot Group of Colleges (NPTCG) have asked for a new Absence Management System to be developed for use by their Student Services department. To log and manage absences, they currently utilise three different web apps with different purposes and functionality, one to create absences, one to review and edit them, and one for the ‘Absence Line’ where students would phone in to declare that they are sick and cannot attend for the day. NPTCG have requested a more appropriate solution to be developed for logging and managing absences.

This new solution was requested as there is currently some confusion among the staff in regard to what app they should use for which purpose and when they should use them. This also delays the speed at which absences are being logged as well as prolonging the amount of time it takes to process these absences. Staff often start juggling many applications and swapping between each one for the smallest of difference in functionality or purpose. They believe that condensing the process into one app would be more appropriate for the tasks they need to undertake while logging these absences.

In the average day there are many absences in education which can be costly to an individual’s education if the problem is more serious and their retention begins to dwindle (1). As such a new application has been requested which can log absences in a database whereby reports can also be generated on that data showing frequent absences or bad retention from the same student to then investigate if they require any form of assistance.

This project aims to provide NPTCG with a solution to registering and monitoring absences be it a third party application or a bespoke application, we will achieve this through a set of objectives which include careful analysis of the responsibilities and specifications of the application, researching and determining the importance of monitoring registers, attendance and absenteeism, discover any legal or medical concerns, all of which will need to be taken into consideration in which the application will likely have to cater towards, with the data collected from our previous objectives, the final objective is to decide on what we will provide to NPTCG; a bespoke application or a pre-existing solution as well as delivering the solution to NPTCG. This being said, we can also identify the solution to NPTCG’s problem as the deliverable of this project.

4. [bookmark: _Toc6483015][bookmark: _Toc8310294]Research and Review of Literature
4.1. [bookmark: _Toc6483016][bookmark: _Toc8310295]Introduction
Absence is a trend which seems to be on the decline, however, as more mergers between colleges occur and the number of students the college is responsible for drastically increase as well as any new legislations that are pushed by councils and governments, a need for better monitoring and understanding of absenteeism has been made apparent. This research is catered towards better understanding absenteeism and retention and its’ importance. In the sections below we will discuss Absenteeism, what causes it and what affect it can have, Retention and why it’s important to monitor, legal implications, bullying, medical concerns as well as why its’ important to ensure that attendance records are accurate and up to date.
4.2. [bookmark: _Toc532896455][bookmark: _Toc6483017][bookmark: _Toc8310296]Absenteeism
Absenteeism is a problem that plagues all fields’ not just academic and educational fields, it also affects workforces both in the public and private sector. Absenteeism can be incredibly costly to a company and could endanger a small companies’ finances in the long run (2). 
Absenteeism can be caused by many personal factors such as sickness, grievance, loss of family members etc (3). While some absences may be authorised by the company, the absence itself still impacts the company as production or efficiency could be impacted by lacking one or many members of staff. Absenteeism can also affect academic and educational fields in a very similar way, should you become increasingly absent from your course, your knowledge in that topic could be impacted and result in gaps in your knowledge (4), which can result in poor marks in any exams or tests (5).
Absenteeism can also be the result of factors at the educational institute such as bullying, lack of understanding, falling behind, etc (6). In such situations, many lecturers feel it to be their responsibility to assist those students in getting back on track. The key to success in this type of assistance is early identification. Absenteeism can be detected early via the use of retention monitoring systems such as applications or reports that outline daily absences and frequent absences. Once absenteeism is discovered via these methods, they can then be addressed by those responsible for those individuals be it the tutors, retention officers or a member of some sort of safeguarding and child protection team whether it be an internal department or the EWS (Education Welfare Service) (7).
Statistically, In 2017/18 illness was the most common cause for absenteeism among secondary schools as supported by the statistics released by the welsh government (8), however between the ages of 5 and 15 in primary and secondary schools Illness, medical appointments and family holidays were less common as reasons for those who are persistently absent (9), absence rates were also more frequent among the students who were entitled to free meals or EMA or other special educational requirements. This could imply a more serious cause or problem which would need investigation and additional assistance.
Should absenteeism result in poor grade outcome or failure to complete the course, it could result in severe problems when searching for jobs in the future. Such problems could include difficulty in finding an employer willing to employ you with the grades you have requiring you resit the qualifications before you are employed or during your employment. Should you struggle to find employment for an extended period of time you could 
4.3. [bookmark: _Toc532896456][bookmark: _Toc6483018][bookmark: _Toc8310297]Retention
Educational Institutions primarily focus on retaining a high attendance percentage without sacrificing students’ experience at the institute. Attendance Retention can easily be monitored through the use of applications or active reports which allow departments such as student services to identify problems or patterns with retention early, i.e. if a student has been absent for an entire week with suspiciously similar reasons or is typically late for their lessons on the same day every week. 
When a student has been identified through poor retention as a possible vulnerable student, those responsible for the student such as the tutor or student services could arrange a meeting with the student and identify or address any issues or difficulties the student might have, and hopefully arrange for assistance for the student, be it finance or personal intervention of some description (10).
With recent additions to the UK’s legislations on education, each institute will now have or implement a safeguarding team, which consists of a small to large group of trained staff who can help students through a tough time, or forward them on to professionals who can help further. For example, if after a meeting regarding a students’ retention, it is revealed that the family is suffering financially and as such, the student is struggling to find their way in to college, a small support fund could be opened to the student, allowing them to pay for their travel expenses in to the college. If the student appears to be struggling with mental health or physical health, they could be referred to professionals to help them recover. In extreme cases where the student is involved in something illegal or trouble at home, it will be the safeguarding teams’ responsibility to involve the proper authorities to assess and resolve the situation.
It is important to monitor retention and identify these vulnerable students, as many sufferers will not openly share or discuss their difficulties as they may be too ashamed, embarrassed or shy to do so, having a safeguarding team keeping a keen eye on all students and openly offering help to all students will significantly increase the chance of these students opening up or seeking help. When you think that a student may be a vulnerable student, as a member of staff, you are dutifully bound to alert the safeguarding team, as doing nothing may be more harm than good for the student.
4.4. [bookmark: _Toc532896457][bookmark: _Toc6483019][bookmark: _Toc8310298]Legal Implications
If a child is fails to attend their school persistently and is considered to be persistently absent(20% absent (11)) their parent is at risk of receiving a penalty notice or prosecution, the penalty notice involves a fine of £60 rising to £120 if not paid in a promptly manner. 
Educational Institutes are legally obligated to accurately record and monitor all absenteeism, lateness and other records relating to attendance with a clear distinction between authorised and unauthorised absences. The institutes should also appoint staff responsible for this data whose role is to ensure compliance, accuracy of date and provide clear guidance to staff and pupils regarding the procedure of handling absences.
The institute are subject to audits involving attendance, these audits would examine existing procedures, inspecting related documents, analysing data, assessing communications with parents as well as interviewing staff and pupils.
There are many legal implications that educational institutes are obligated to follow, these regulations are controlled by the local council for the institute, in most cases the regulations don’t differ much from council to council as each inherit from the UK Government as a whole, any regulations that differ are those that are additional and included for that council only. As such, any system put in place must follow a clear set of procedures and be completely compliant with the local council of the institute.
4.5. [bookmark: _Toc6483020][bookmark: _Toc8310299]Why keep attendance records accurate 
There are many situations in which accurate attendance records are accompanied with legal implications if they are found to be inaccurate for any reason. Accurate records help maintain the safety of pupils and staff in emergency scenarios and may even help police in various criminal investigations (12). 
There are many examples of when accurate attendance can be required, for example, if a fire alarm is set off for any reason, the attendance records will be referred to when checking if everyone has been evacuated safely, if anyone is marked as present and are not at the fire safety meeting point, it will be assumed that they are either missing or still in the building and in potential danger (12).  Another typical example is where a pupil may have committed a crime such as petty theft, but they claim to have been in school, the police may then decide to query the school for the pupil’s attendance records to corroborate the pupils’ case.
In the aforementioned examples, if data is found to be inaccurate, there can be legal implications, a tutor has a legal obligation to mark their registers correctly, should they mark a student as present when they weren’t and this can be proven, the staff tutor could be putting their job at risk, face fines or prison for repeated violations of this. Should the fault be with the pupil, depending on what the violation is and the pupil’s age, their parents could be the ones to face the charges, or in some cases the pupil themselves.
Keeping accurate attendance data also allows for smoother audits when auditors attend the institute allowing them to see clearly who has attended, who has not and why, rather than having plenty of absences with no given reason, resulting in confusing or concerning data. These attendance figures may be publicly released by the local council as a way of ranking each of the schools, a poor attendance record may result in a poor public opinion of the school in the long run.
4.6. [bookmark: _Toc6483021][bookmark: _Toc8310300]Bullying
Bullying can have a massive impact on a pupils’ experience at their institute. The pupil can become depressed from the amount of bullying they are being exposed to and may lose the motivation to even attend their classes (13). This can be the case even if they are not the one being bullied since the act of bullying itself creates the sensation of a hostile environment which could make anyone feel uneasy and feel as if they could be the next victim. As such bullying can result in a massive absence rate as it could impact more people than just the victim.
Most educational institutes and workplaces enforce strong no bullying policies however not all succeed in enforcing them successfully, especially since where bullying is involved, we must tread carefully, as not only is the victim a vulnerable student, but there is a possibility that the bully themselves could be a vulnerable student, as their reasons for bullying could be related to their lives at home and any difficulties they may be experiencing in their personal lives. In such cases the safeguarding team would likely consult with all affected students including the bully themselves to see if anything can be done for the students to resolve the issues and possibly repair any friendship that have been affected.
If it has been discovered that a student has been a victim of bullying it would be highly recommended to let the parents of those involved know, especially since bullying can have severe effects on ones’ mental wellbeing (14). Letting their parents know that their child has been a victim of bullying would enable the parents to keep an eye on their child to then be able to spot any changes in their emotional stability and consult any professionals if needed. 
4.7. [bookmark: _Toc532896458][bookmark: _Toc6483022][bookmark: _Toc8310301]Medical Concerns
There are several medical concerns for Educational Institutes, many of which will grant the pupil an authorised absence as a medical exclusion due to infection or contagious diseases such as Head lice, Impetigo, Scarlet Fever, Threadworm and meningitis (15). The local councils also offer advice and guidance to both institutions and parents in prevention and treatment as well as procedures to follow in such situations. 
For other medical concerns and ailments that are not a direct threat to the wellbeing of other students an authorised absence can be granted under specific circumstances being met such as a doctor’s note or proof of appointments such as booking confirmation letters (10). 
Some students may be suffering from various medical difficulties such as being paralyzed and needing a wheelchair, Autism, ADHD, Dyslexia etc. at which it would be the duty of the institute to ensure that every effort has been made to accommodate sufferers so that they too can come into college and have a good experience. As such there needs to be accessibility points for wheelchair users as well as support staff for other sufferers. In some cases, the safeguarding team could participate and have a conversation with some of the sufferers to see if there is any way to improve their experience at the institute, especially for those whose retention may be on the decline.
4.8. [bookmark: _Toc6483023][bookmark: _Toc8310302]Quality of Available Resources 
The quality of resources available to the students may have an impact on a students’ attendance, especially so when there are no resources available. The resources a student will require is highly dependent on the type of course they are enrolled on, typically for a computing course, there will have to be enough computers for all students to use, books and journals relevant to the field of study and even online access to the facilities’ library to access these books and journals without having to borrow a physical copy from the library (16).
If the quality of available resources is poor, or there are no available resources, the students may lose motivation to attend or fall behind in the material that the classes are covering, this also includes class notes and any presentations shown during the class shared by the tutor (16). Should the student begin to feel like they are falling behind, they might begin to feel degraded and lose confidence in themselves and start to avoid their classes. This could also impact the institute negatively in the form of poor public opinion, if the institute becomes renowned for being poorly equipped, it is unlikely that any one would enrol themselves or their child to the institute.
It is the institute’s responsibility to ensure that they have enough material for the students by spending their funds appropriately. This will help keep the students engrossed in their studies and to ensure that they always have what they need in order to achieve success in their field of study and never feel like they have to drop out of their courses. 
4.9. [bookmark: _Toc6483024][bookmark: _Toc8310303]Quality of Teaching 
It is always in the best interest of these institutes to ensure that all of their teaching staff are qualified, professional, friendly and helpful to their students to ensure a high quality of teaching. High quality teaching involves promoting good progress and outcomes, high knowledge in the field/subject being covered and a clear understanding of the topic (17). Teachers should plan their lessons ahead of time, encourage pupils to adopt a positive attitude towards work and study whilst reflecting on their own progress (17). 
A high quality of teaching important for benchmarks and comparisons to other institutes to increase the chance of attracting the students to enrol in this institute over other competitors. Should an inspector attend the institute and it is made clear that the quality of teaching is lower, the institute will rank lower and public opinion may start to dwindle (18).
It is important to maintain a high quality of teaching as students will often begin to skip their classes if they do not think their teacher is not doing a sufficient job in teaching them or if they have any grievances with the teacher for any given reason. If it has been made clear that a student has an issue with a certain teacher, it would be ideal for that student to be given a different teacher or for the two individuals to have a discussion and try to resolve the situation.
A poor quality of teaching may result in students not achieving the marks they wanted to achieve in both their assignments and examinations, and the blame would be partly with the teacher and mostly with the institute. A teacher should always be well prepared for their lessons and be aware of their attending group and change or cater their teaching style or content appropriately towards that group (17).
4.10. [bookmark: _Toc6483025][bookmark: _Toc8310304]Discipline regarding Absenteeism
Strict and precise discipline should be taken when a student is frequently absent, if no action is taken against students who are absent, they will see it as an opportunity to continue being absent as no action will be taken against them. Most secondary schools will make use of giving the student detention and if they begin to be frequently absent, a fine may be issued to the parents.
Absences can be approved and will not be punishable, some absences cannot be punishable as stated by the institute or parent councils’ legislations, such absences include but are not limited to: absences due to medical appointments, loss of family members, attendance to a wedding or funeral etc (19).
NPTCG Attendance policy states clearly that if you are ill, you must call in to the absence line by 9:30 AM, any calls after this deadline will be classified as an unauthorised absence (20). NPTCG clearly state in their policy that they will not authorise certain absences, the following are examples of unacceptable reasons: 
· Holidays – they should be taken outside of college hours/semesters
· Any part time or full time work that is not part of the college/course activity
· Personal Leisure activities
· Birthdays or family celebrations
· Looking after siblings
· Driving lessons and theory driving tests
(20)
NPTCG also state that any requests for an authorised absence must be accompanied by evidence and be provided with a sufficient notice of at least 48 hours to ensure the security of any EMA the following lists examples of acceptable reasons:
· Medical appointments which cannot be made out of College hours
· A visit to a university or employment interview
· Work placement as part of the course and for which there is no payment
· Attendance at a wedding or funeral of close family members
· Attendance at a probation meeting
· A Practical driving test
· Student Forum/Course Review Meeting
· Severe disruption to transport
· Full time care responsibilities
(20)
NPTCG states that their minimum attendance rate is set at 90% and any students who do not adhere to the policy and fail to meet this minimum will be subject to punishment which, some punishments includes the following: 
· The student may be prevented from entering internal or external examinations or assessments at the discretion of the college
· The student may be prevented from proceeding the next year of the course at the discretion of the college
· The student will be interviewed by the Subject Lecturers and/or Personal Tutor, Course Co-ordinator, Head/Deputy Head of School and will be provided an action plan to assist the students’ progression and attempt to help them improve their situation.
· If under 18, the parent/guardian will be contacted informing them of the attendance issues and any action that may be taken, whilst also inviting them in to the college for a discussion
· A student who displays disregard to the attendance policy despite any offers of support may be subject to the colleges Disciplinary Policy.
· Any funds due to the student, be it from EMA, WGLG and SSF may be withheld.
(20)
4.11. [bookmark: _Toc532896459][bookmark: _Toc6483026][bookmark: _Toc8310305]Current tools available
4.11.1. [bookmark: _Toc532896460][bookmark: _Toc6483027][bookmark: _Toc8310306]Synel Time and Attendance
Synel have produced a tool they have titled Time and Attendance, which monitors not only employees’ attendance but also at what times they clock in and clock out of work with the added ability to do so biometrically. They provide a desktop and mobile solution with different levels’ of access available to the users depending on their privilege levels. Their software also allows employees to schedule events in advance with an easy to use timetable style calendar interface (21). Synels’ solution has the following strengths and weaknesses:
	Strengths
	Weaknesses

	• Biometric Access
	• Steep learning curve

	• Clock in and out with ease
	• Difficult to implement with pre-existing NPTCG systems

	• Easy to use scheduling service
	• Doesn’t meet NPTCG specifications  as it contains far too much functionality for the job at hand

	• Cross platform (mobile devices)
	• The time taken to setup and deploy the system would be considerably large

	• Accessible externally
	



4.11.2. [bookmark: _Toc532896461][bookmark: _Toc6483028][bookmark: _Toc8310307]Breathe HR Absence Management Software
Breathe have produced a tool called breatheHR which at its’ foundation is a HR Dashboard system which has an Absence management plugin for additional costs. The software features the ability to search for an employee or browse through a list of employees and mark them absent under a category of absence. The software then features an absence overview which lists all absences of a certain time on a given day or range of dates (22). The pricing model for this software is based off of the amount of employees you are monitoring and is priced as follows: 
	[bookmark: _Hlk531788806]Employee Count
	Price

	Up to 10 Employees
	£9.99 per month or £97 per annum

	Up to 20 Employees
	£19 per month or £205 per annum

	Up to 50 Employees
	£49 per month or £529 per annum

	Up to 100 Employees
	£99 per month or £1070 per annum

	Up to 250 Employees
	£199 per month or £2150 per annum



[bookmark: _Hlk531788922]Breathes’ solution has the following strengths and weaknesses:
	Strengths
	Weaknesses

	• Simple to use and minimalistic design
	• Only tracks absences, doesn’t automatically adjust anything based off of an absence.

	• Full HR Dashboard System
	• Difficult to implement with pre-existing NPTCG systems

	• Plenty of additional features
	• Doesn’t meet NPTCG specifications  as it contains far too much functionality for the job at hand

	• Multiple categories of absences and reasons
	• Can quickly become expensive depending on the package required.

	• Automatic reports
	• Does not support any form of integration with databases external to its’ own system



4.11.3. [bookmark: _Toc532896462][bookmark: _Toc6483029][bookmark: _Toc8310308]myHRtoolkit HR Dashboard
[bookmark: _Hlk531788497]Myhrtoolkit is a software solution which provides a full HR dashboard to the user, it has a wide array of features, one of which is an absence management solution which would allow staff to monitor and process absences. The system also allows users to produce reports and attendance sheets which also reflect these absences. The system also supports real time alerting i.e. a notification is sent out to relevant users once a staff members’ absence has exceeded a pre-determined threshold (23). The pricing model for this software is based on the amount of employees that need to be a part of the system and is priced as follows:
	Employee Count
	Price

	0 - 5
	£15

	6 - 10
	£25

	11 - 20
	£50

	21 - 50
	£90

	51 - 100
	£120

	101 - 150
	£175

	151 - 200
	£200

	201 - 400
	£250

	401 - 600
	£350

	601 - 750
	£450

	751+
	POA (Price On Application)


Myhrtoolkits’ solution has the following strengths and weaknesses:
	[bookmark: _Hlk531789734]Strengths
	Weaknesses

	• Notifications and alerts
	• Can be bewildering on first use, long time to become familiar with the system, long training times expected

	• Full HR Dashboard System
	• Difficult to implement with pre-existing NPTCG systems

	• Seamless integration with outlook, apple, google and many other features
	• Doesn’t meet NPTCG specifications  as it contains far too much functionality for the job at hand

	• Multiple categories of absences and reasons and sick pay calculations
	• Can quickly become expensive depending on the package required.

	• Automatic reports
	• Does not support any form of integration with databases external to its’ own system




4.12. [bookmark: _Toc532896463][bookmark: _Toc6483030][bookmark: _Toc8310309]Potential technologies
4.12.1. [bookmark: _Toc532896464][bookmark: _Toc6483031][bookmark: _Toc8310310]Desktop System/Application
We could use an application or system on specific computers to track and manage absences, this would require the software and any required frameworks and packages to be installed. With this system in place, we could expect the fastest of results when processing absences. However with this implementation we can expect the following strengths and weaknesses (24):
	[bookmark: _Hlk531791298]Strengths
	Weaknesses

	• Fast response from the network
	• Requires prior installation of all requirements.

	• No overhead, suitable for low performing machines.
	• Any updates would require manual updating/installing on all machines that use or require the app.

	• Easy and quick implementation of new components
	• Errors could be more difficult to track

	• Easier maintenance of overall system
	• Can hinder the entire process of registering absences if the most recent build/client was buggy, as fixes could take a while to implement and update



4.12.2. [bookmark: _Toc532896465][bookmark: _Toc6483032][bookmark: _Toc8310311]Mobile Application
We could use a mobile application to host the management system, which will allow users to register absences from anywhere on campus grounds, the app could be restricted to only work while connected to the colleges/schools Wi-Fi. The app may require certain frameworks to be installed on the device prior to installation or embedded straight into the app itself. We could expect the following strengths and weaknesses from implementing a mobile app (25):
	[bookmark: _Hlk531791682]Strengths
	Weaknesses

	• Can be used anywhere 
	[bookmark: _Hlk4058747]• Can operate rather slowly

	• Not fixed in one location and can move from place to place
	• Can lose connection easily - Requires access to the internet or Wi-Fi of the facility

	
	• No way of validating users, so users would have to login every time

	
	• May be difficult to maintain and update

	
	• Requires multiple versions to be created for different operating systems



4.12.3. [bookmark: _Toc532896466][bookmark: _Toc6483033][bookmark: _Toc8310312]Web Application
We could use a Web App to host the management system, this would allow greater multi-user support and will allow any user to access the app on any device with a browser. Access can be dictated by active directory/windows authentication allowing users to be granted or denied seamlessly without additional credentials or logins. Whilst also boasting a more efficient (run time error) debugging potential than other options. We could expect the following strengths and weaknesses from implementing a web application (26): 
 

	Strengths
	Weaknesses

	• Greater multi user support
	• Can run a little slower due to greater overhead

	• Greater authentication and credential validation support
	• Requires careful design to work on all screen sizes

	• No prior installations required
	• Not all browsers are HTML5 compliant

	• Easier to maintain and deploy updates to the system
	

	• Cross-platform support, can be accessed on any device with a browser
	

	• Greater debugging potential
	



4.13. [bookmark: _Toc532896467][bookmark: _Toc6483034][bookmark: _Toc8310313]Conclusion
Having discussed why it’s important to monitor and track students’ retention and why it is so important to mitigate against absenteeism and how it negatively affects a students’ attendance and wellbeing, it is made clear that we need a more effective way for NPTCG to manage and log absences as well as process absences for students. Having discerned that the reasoning behind ones’ absence will reflect how NPTCG will treat the absence and any discipline that may result, as well as the sheer amount of causes of absenteeism we must be able to keep track of the absence reasons and grant certain register marks accordingly, for this our software needs to be specialised.
Considering that the available tools provide too much content and exceed that which is required, they are not a suitable solution for the problem at hand, therefore, it has been decided that a bespoke solution should be created. To this end, NPTCG has agreed that a Web Application should be the path to take as this app would need to be used by many different users, on any device as they will not always have access to the same device. This option would also provide enough flexibility to adjust the application should specification change due to changes to the legal stance or council regulations. This app will allow for careful and accurate processing of absences, affect the attendance registers appropriately in real time as well as allow for reports to be generated to monitor retention.
The app will be developed with ASP.NET using C# as its’ driving language as NPTCG already have an ASP.NET web server prepared and employ a simplistic and easy to use design to minimise the delay between implementation and end users completing their training.
5. [bookmark: _Toc6483035][bookmark: _Toc8310314]Research and Development Methodologies
5.1. [bookmark: _Toc532896469][bookmark: _Toc6483036][bookmark: _Toc8310315]Research Methodology
Having already established that we will be writing an application for NPTCG, it is improbable that the project would be quantitative in nature, to help decide the Research Methodology and what path to follow, Saunders Research Onion has been used to pick out each individual phase of the research and decide how to undertake the project. Saunders Research Onion splits research into five categories Philosophy, Approach, Strategy, Time Horizon and Data Collection method, each category deals with a small decision or question, once answered, the path to follow should be made clearer. In the below figure, we can see various suggestions for each category.
[image: ] (27)

5.1.1. [bookmark: _Toc532896470][bookmark: _Toc6483037][bookmark: _Toc8310316]Philosophy
Philosophy defines how we interpret knowledge or what we believe to be the nature of said knowledge, i.e. if the knowledge or data comes from a dataset of a repeatable experiment, we can accurately state that said knowledge is factual and credible or with a different philosophy, such data may not be as credible as the belief of the population. 
The philosophy that has been chosen for this project will be a Positivism philosophy as the project aims to utilise empirical knowledge in an objective manner. This would also allow us to gather qualitative data more efficiently (28), while positivism is reliant on quantitative data, it can still be used to acquire incredibly reliable qualitative data. Positivism states that only factual knowledge acquired through experiments or observation from trustworthy sources, anything else is not considered to be acceptable for the project (29). This philosophy is ideal for this project as the researcher remains neutral and unbiased throughout the project, as we are making a product for NPTCG this is ideal for us.
While this philosophy is ideal for this project, it still has a few downfalls, see below for the strengths and weaknesses for this philosophy.

	[bookmark: _Hlk4060882]Strengths
	Weaknesses

	• Well structured, only uses reliable data
	• Lack of human emotion –researcher should not allow their emotions or beliefs skew the project in any way

	• Does not allow for bias in either data generated or data used
	• Inflexible, positivism promotes literal thinking and disregards anything that is inexplicable

	• If the project generates data, the data is generated is also considered reliable to other positivists
	• Inaccurate data can skew the results of the project greatly compared to other philosophies

	
	

	
	


(30)
As seen above, inaccurate research data can greatly impact the results of a project, to counteract this, great care and attention to detail will be taken whilst also closely working with NPTCG and the student support team to complete the project as aptly as possible while meeting all of their requirements and taking all of their policies into consideration rather than relying solely on the data acquired such as council policies.
5.1.2. [bookmark: _Toc532896471][bookmark: _Toc6483038][bookmark: _Toc8310317]Approach
The approach dictates how we will undertake the project and what we take from it and whether or not at the end of the project we open up several new paths of potential research questions or whether or not the project ends there and only answers the current research topic.
The project will be approached in a deductive manner, as the research primarily focuses on gathering data and determining the best designs/practices for this type of application from the data collected (28), for example, considering that many absences can occur in one day, we could deduct from this that the application should be easy to use and allow for quick processing of absences rather than spending a large duration processing a single absence. Deductive approach indicates that we only aim to answer the research topic and don’t intend to ask any new questions or start any additional research topics influenced by this project.
	[bookmark: _Hlk4143717]Strengths
	Weaknesses

	• Project conducted in a way where the results and science it is based on can be tested
	[bookmark: _Hlk4060899]• Researcher starts with a pre-researched topic

	• Highly structured research
	• Cannot hypothesize a new theory or pose a new research topic from its results.

	• Proves or disproves the topic covered
	

	
	

	
	


(31)
While the approach selected does have a few weaknesses, they do not affect us, while the topic of absence has already been researched, it is advantageous to us as we can discern any difficulties others have experienced in this field. And whilst the approach cannot hypothesize something new, we do not intend to create any new research topics as a result from this project.
5.1.3. [bookmark: _Toc532896472][bookmark: _Toc6483039][bookmark: _Toc8310318]Strategy
The strategy defines how the researcher intends to complete the research or project, for example, if you chose experiment, you would undertake an experiment to prove or disprove the thesis, i.e. “At what RPM does a DVD tear itself apart”, conducting an experiment could answer this question. However, for this project we have selected a case study as the projects strategy. 
As this project is catered to creating a product for NPTCG to utilise, a case study strategy is suitable, allowing the specifications of the product to be built from careful analysis of the case study (28). 
Having chosen a case study, we need only conduct research to assist us in making ideal decisions while constructing a specification list from the clients from meetings we may have with the client. This will allow us to create highly detailed spec list whilst also being able to state why we have gone a certain route than a more obvious one.
	[bookmark: _Hlk4146512]Strengths
	Weaknesses

	[bookmark: _Hlk4143734]• Provides rich and highly detailed qualitative data
	• Researchers own emotions or opinions may cause bias and influence the project

	[bookmark: _Hlk4144052]• Can open the project to further research or generate new hypotheses
	• Can be time consuming

	• More flexible than other strategies
	• Can be difficult to replicate

	
	

	
	


(32)
Whilst researcher bias is a possibility, in this project, it could be the case that the researcher disagrees with a certain feature, perhaps they think it could be insecure, in which case, we would consult with the client and see what they think about it and if there is a solution they would like us to implement in its’ place. Likewise where this project could be time consuming, the development will be performed in such a way so that completed parts of the application can be released early to the clients or prototypes provided so that they can provide their own input and make any necessary changes earlier rather than having to wait for the software to be finished and released to them.
5.1.4. [bookmark: _Toc532896473][bookmark: _Toc6483040][bookmark: _Toc8310319]Time Horizon
Time Horizon dictates what sort of timescale the project will be undertaken over, be it a small timescale or a large one. For the time horizon, Cross-Sectional has been chosen. Given the limited amount of time available throughout the duration of the project, a cross-sectional time horizon is a suitable choice as there is not enough time available for a longitudinal time horizon (28). Given that the project has a short deadline, we are practically given no choice, however, given that the project is a development project, a cross-sectional time horizon is the most suitable as the longer you are taking to complete the software, the more money you are losing.
With this time horizon selected, we can expect the following strengths and weaknesses: 
	[bookmark: _Hlk4147912]Strengths
	Weaknesses

	[bookmark: _Hlk4146531]• Completes research and projects very quickly.
	• Cannot show or capture a timeline of data to see how it changes over time 

	• Cheaper to perform than projects with other time horizons
	• Findings can be flawed or skewed, especially with survey based projects, it can be difficult to acquire a large sample size in such a short time

	• The data captured can be used for various research projects or other reasons
	[bookmark: _Hlk4155234]• Does not allow the researched to go into great detail about each aspect of the research

	• Projects are likely to be repeatable with ease in comparison to others
	

	
	


[bookmark: _Toc532896474](33)
Given the scope of the project, the only weakness that can affect this project is the weakness whereby findings can be flawed or skewed as if the spec list generated is invalid or inaccurate, it may be completely invalidate the project and make the end product worthless to the client, to counteract this, we will build the spec list and have the client agree to it prior to beginning the development allowing them to make any changes or corrections beforehand.
5.1.5. [bookmark: _Toc6483041][bookmark: _Toc8310320]Data Collection Method
Data Collection simply dictates how we intend to collect our data and the actions we intent to take in order to do so. For this project, Secondary Data has been selected as the Data Collection Method. Data will be collected by gathering and collating reliable secondary data to support the project at hand. This project will not generate any new research as such data collection via primary data would not be an option (28). We will use the data acquired to appropriately construct a specification list for the client prior to development.
With the data collection method selected, we can expect the following strengths and weaknesses:
	Strengths
	Weaknesses

	[bookmark: _Hlk4155611]• Can acquire data from other research which were on a longitudinal time horizon, can be helpful for those on a shorter time horizon
	• Data is quite often locked behind a paywall

	• Can save a massive amount of time and resources by acquiring secondary data rather than generating your own primary data
	• Can be hard to find exactly what you’re looking for

	• Secondary data is easy to acquire as a lot of it is accessibly online
	• The data acquired might have been victim to bias by the original researcher you have to trust that the researcher has not corrupted the data

	• Can be great for generating new research topics or hypotheses
	

	
	


(34) (35)
From this we can determine that collecting secondary data can be rather difficult, especially when vast amounts of data and previously conducted research papers are locked behind paywalls, however, this being a topic of significant importance to the public sector, schools, councils and the government there is no shortage of data available publicly from sources such as local councils whilst also being accurate, trustworthy and highly relevant to our research project, as such it is unlikely that the above weaknesses will affect us. 

5.2. [bookmark: _Toc532896475][bookmark: _Toc6483042][bookmark: _Toc8310321]Development Method
The solution for NPTCG will be developed using Feature Driven Development (FDD) so that each feature developed can be released to NPTCG for usage early, thus allowing them to begin registering absences in the new system and familiarise themselves with the new system. It is also a great choice for speed without sacrificing flexibility of agile methods whilst also allowing easier scalability to a large scale project (36).
Using this development method will allow us to quickly release usable functionality to the client whilst also allowing us to closely monitor and summarise how close we are to completion of the project. Using this development methodology will also allow easier maintenance of the system and modifications to the specification without destroying or corrupting the entire system as each feature works independently from one another.
The advantages and disadvantages of FDD include:
	Advantages
	Disadvantages

	• Features can be released early to clients
	• No written documentation such as usage guides or help documents are provided to the clients with this development method

	• FDD Projects are easily scalable
	• FDD is dependent on an individual to a taking a role akin to a leadership position, such as a lead developer, coordinator or manager 

	• FDD Projects are easily maintained
	• Not as efficient for smaller projects compared to larger projects

	• Features work independently from one another and are less likely to corrupt the entire system if one feature is misbehaving
	

	• Allows for a quicker and smoother implementation than other methodologies
• Allows estimates of completion to be summarised and provided to the client
• Can allow for faster development as there is less time consumed by documentation compared to other methodologies
• Good for team development and promotes team development
	



Having outlined some of the disadvantages, only the lack of client documentation will seemingly impact this project. To solve this, a documentation can be written up in post, however due to the maintainable nature of FDD it is likely that in due time, the documentation may become inaccurate and can only be used as a guide. As the development team consists of one individual, there is no need for a lead developer or coordinator to bring the features from other individuals together and link the entire system, as a solo developer will know how each feature operates.
For this project, the software that will be utilised will be Visual Studio 2017 as it is free and is a suitable IDE for developing ASP.NET applications, the project will utilise C# as the base code for ASP.NET using the .Net Framework version 4.6.1. No additional hardware will be required, as NPTCG intend to host the application internally on their own server, which is already hosting various ASP.NET bespoke applications, this would allow for easier implementation as there is no initial setup to be made, which is why we have decided that this project will be developed using ASP.NET. This being the case, the only resource we will require is Visual Studio 2017 with ASP.NET, all of the .NET redistributable packages and its’ dependencies, ODP.NET for an assembly package to interact with the oracle database and SQL Developer 18.2 to interact with Oracle database externally of the application, with these resources available to us free of charge, we are ready to begin development.
6. [bookmark: _Toc6483043][bookmark: _Toc8310322]Design and Implementation
As we are using FDD as our development methodology, the way we design and implement our system has already been outlined for us with five different steps to follow, Develop Overall Model, Build Feature List, Plan By Feature, Design By Feature and Build by feature, the final step being the only step that falls into the category of Implementation (36). 
6.1. [bookmark: _Toc6483044][bookmark: _Toc8310323]Design (FDD)
6.1.1. [bookmark: _Toc6483045][bookmark: _Toc8310324]Develop Overall Model
After consulting with NPTCG’s Student Services, we have come up with an initial specification of the application and what it should be capable of. Below is a screenshot of the documentation/specification file that we created once the project was requested.

After successfully implementing the system, Student Services have since indicated that they no longer wish the lecturers to have the ability to approve, reject or register any absences as they may introduce bias and approve any or all absences of a given student as they like that particular student, instead they would like the system to submit absences rather than requesting them. This change was requested after the application was already implemented, as such the original specifications sheet and end product currently do not match, rather than deleting the feature completely, we simply disabled it, as such, the later sections will still show the designs of these features. The features were disabled in favour of deleting them in case they decide they want an approval/rejection feature under other circumstances. Tutors are also to be sent a notification when their students are registered into the absence system. Various conversations with student services has also modified the requirements in small ways that have not been added to the specifications but should be mentioned, should an email notification not be sent an absence should not be processed but rather make the user try again later, they deem it unwise to process an absence without alerting any one of the absence being registered.
6.1.2. [bookmark: _Toc6483046][bookmark: _Toc8310325]Build Feature List
Having decided on the overall model, following a careful discussion with student services of how they want the absences to be processed, we can accurately put together a list of features that the system should be capable of both functional features and visual/non-functional features. From these discussions we were also able to compile a flowchart showing the required capabilities of the system as well as the require roles/permission sets for each action : 
From the above flowchart we can easily create four feature sets one of which has since been fully deprecated and some features of other sets have also been deprecated. In this case we will treat each feature set as it’s own individual page which can be released for use once the feature set’s child features are functioning. The four feature sets will be : Single Day Submission/Requests, Multi Day Submission/Requests, Review Requests and finally Review Absences.
Each feature set that will be discussed contains features that follow the typical scheme of features by performing an action to acquire a result on or for a given object. Any feature which is suffixed by 

6.1.2.1. [bookmark: _Toc8310326]Single Day Submission
The features present in this feature set are as follows: 
	Action
	Result
	Object

	Page load
	Validate user permissions and credentials for page access.
	Page.

	Search attempt
	Search for given criteria and display results (students enrolled and active in the current academic year only) to the user.
	Search page.

	Selected student
	Send user to absence registration page.
	Search page, Absence registration page.

	Absence registration page load
	Automatically set the target date as the current system date.
	Absence registration page controls.

	Absence registration page load
	Lock the target date field to prevent user modification.
	Absence registration page controls.

	Absence registration page load
	Acquire student, user and tutor details.
	Absence registration page.

	Acquired student and tutor details.
	Populate fields on the page to display tutor and student details.
	Absence registration page controls.

	Absence submission attempt
	Validate the user has provided reasons/notes for the given absence.
	Absence registration page controls.

	Absence submission
	Email tutor, user and the student an absence submission receipt.
	Absence registration page controls, system date, student, tutor and user details.

	Absence submission
	Redirect user to search screen after submission.
	Absence registration page, search page.



6.1.2.2. [bookmark: _Toc8310327]Multi Day Submission
The features present in this feature set are as follows: 

	Action
	Result
	Object

	Page Load
	Validate user permissions and credentials for page access.
	Page.

	Search attempt
	Search for given criteria and display results (students enrolled and active in the current academic year only) to the user.
	Search page.

	Selected student
	Send user to absence registration page.
	Search page, Absence registration page.

	Absence registration page load
	Acquire student, user and tutor details.
	Absence registration page.

	Acquired student and tutor details.
	Populate fields on the page to display tutor and student details.
	Absence registration page controls.

	Toggle “Multiple Days” check box.
	Toggle the enabled state of the end date field and the visibility state of the all-day checkbox when the check box.
	Absence registration page controls.

	Toggle “All Day” check box.
	Toggle the enabled and visibility states of the start/end time fields
	Absence registration page controls.

	Select ‘Approved Absence’ as an absence type.
	Reveal a message to the user stating that evidence has to be provided, provide a URL to an external resource to where they can do this.
	Absence registration page controls.

	Absence submission attempt
	Validate the user has provided reasons/notes for the given absence.
	Absence registration page controls.

	Absence submission attempt
	Validate all fields are configured according to the settings on the page set by the user.
	Absence registration page controls.

	Absence submission attempt with ‘Approved Absence’ selected
	Validate that the user has provided/uploaded evidence.
	Absence registration page controls.

	Absence submission
	Email tutor, user and the student an absence submission receipt.
	Absence registration page controls, system date, student, tutor and user details.

	Absence submission
	Redirect user to search screen after submission.
	Absence registration page, search page.



6.1.2.3. [bookmark: _Toc8310328]Review Requests [DEPRECATED]
The features present in this feature set are as follows: 
	Action
	Result
	Object

	Page Load
	Validate user permissions and credentials for page access.
	Page.

	Search page load
	Search for any absence requests and display them on screen.
	Search page.

	Selected absence
	Send user to absence review page.
	Search page, Absence review page.

	Absence review page load
	Acquire student, user and tutor details.
	Absence review page.

	Acquired student and tutor details.
	Populate fields on the page to display tutor and student details.
	Absence review page controls.

	Approve absence button pressed
	Approve the absence request and submit the absence.
	Absence review page.

	Deny absence button pressed
	Deny the absence request and remove it from the list of requests.
	Absence review page.

	Absence approved or denied.
	Email tutor, user and the student an absence submission receipt on approval and a notification of denial on denial.
	Absence review page controls, system date, student, tutor and user details.

	Absence approved, denied or back button pressed.
	Redirect user to search screen after submission.
	Absence review page, search page.





6.1.2.4. [bookmark: _Toc8310329]Review Submitted Absences
The features present in this feature set are as follows: 
	Action
	Result
	Object

	Page Load
	Validate user permissions and credentials for page access.
	Page.

	Search page load
	Search for any submitted absences (current academic year only) and display them on screen.
	Search page.

	Selected absence
	Send user to absence review page.
	Search page, Absence review page.

	Absence review page load
	Acquire student, user and tutor details.
	Absence review page.

	Acquired student and tutor details.
	Populate fields on the page to display tutor and student details.
	Absence review page controls.

	Toggle “Multiple Days” check box.
	Toggle the enabled state of the end date field and the visibility state of the all-day checkbox when the check box.
	Absence review page controls.

	Select ‘Approved Absence’ as an absence type.
	Reveal a message to the user stating that evidence has to be provided, provide a URL to an external resource to where they can do this.
	Absence review page controls.

	Toggle “All Day” check box.
	Toggle the enabled and visibility states of the start/end time fields
	Absence review page controls.

	Changes made to the absence
	Toggle the visibility and enabled state of the save button according to whether or not the current settings differ from the absence record itself.
	Absence review page controls.

	Absence save attempt with ‘Approved Absence’ selected
	Validate that the user has provided/uploaded evidence.
	Absence review page controls.

	Save button pressed
	Approve the absence request and update the absence to action all changes made.
	Absence review page.

	Delete/Revert absence button pressed
	Reset the registers to their original state, remove the absence from the list of active absences. Send an email receipt to the user, tutor and student.
	Absence review page controls, system date, student, tutor and user details.

	Absence change, deletion or back button pressed.
	Redirect user to search screen after submission.
	Absence review page, search page.



6.1.3. [bookmark: _Toc6483047][bookmark: _Toc8310330]Plan by Feature
Typically, in this phase each ownership of each feature or feature set will be assigned to a developer, as this is a personal project rather than in a team, this phase is redundant as ownership of all features and feature sets are automatically inherited by the single participant of the project. Rather than completing all features and quickly as possible which is the typical use case of FDD in a team environment, each feature-set will be given two weeks to be completed in the following order:
1. Single day submissions
2. Multi day submissions
3. Review requests [DEPRECATED]
4. Review submitted absences

6.1.4. [bookmark: _Toc6483048][bookmark: _Toc8310331]Design by Feature 
Typically, in this section, the Head Developer hands out all the tasks/features to be completed to each developer of whom the feature now belongs to, likewise, the Head Developer will also provide a sequence diagram as part of the design to aid their subordinates in the development process, we then proceed promptly to the next stage. The sequence diagrams for the system can be seen below:
6.1.4.1. [bookmark: _Toc8310332]Single day submission 
[image: ]
6.1.4.2. [bookmark: _Toc8310333]Multi day submission
[image: ]
6.1.4.3. [bookmark: _Toc8310334]Review requests [DEPRECATED]
[image: ]
6.1.4.4. [bookmark: _Toc8310335]Review submitted absences
[image: ]
6.2. [bookmark: _Toc6483049][bookmark: _Toc8310336]Implementation (FDD)
6.2.1. [bookmark: _Toc6483050][bookmark: _Toc8310337][bookmark: _Hlk7099294]Build by Feature
Typically, in this section, each feature is developed as per the specifications in the previous stages followed by a series of unit tests and code reviews, should the feature pass the testing phase it is then published to the main build. However, due to time constraints such in depth testing is not possible, rather than following such a theoretical method of testing, a more practical method was followed. 
To test the features within each feature set, we simply debugged the application and tested the individual feature and analysed the result of the output compared to the desired output, if the result is undesired, the issue is addressed and tested once again. In hindsight, while it was not an elegant solution, it appeared to have been effective and allowed the product to be delivered on time by minimising time consumed by testing. An example of the testing that was performed can be see below: 
	Test to perform
	Desired result
	Actual result
	Test success tate

	Deleting/reverting an absence.
	Changes the properties saved for the absence in such a way that the absence no longer appears in the system but is still kept in the database as a reference point.
	As desired.
	Successful.

	Selecting a student in a search screen.
	Should proceed to the next stage and display the student’s details, image and the students’ tutor details.
	As desired.
	Successful.

	Test creation of absence while email server is offline
	Error message should be shown after several sending attempts before prompting the user to try again later.
	As desired – but takes up considerable time due to the timeout on each send request, and it attempts up to five times.
	Successful.

	Select a student who has no image stored on the system.
	Display a placeholder rather than an empty element, to prevent mis-alignments on the front-end.
	As desired.
	Successful.



6.2.2. [bookmark: _Toc8310338]Difficulties and successes in development 
During development of each feature, there are a few areas in which a few problems had risen, for example, once a student had an absence placed in the system, another user could jump on the system and place another absence with conflicting dates, which yielded unexpected results for some of the automatic jobs that ran on the Database to maintain data accuracy. To counter-act this a feature was added to prevent uses from adding any absences with conflicting dates but rather show them the details of the pre-existing absence for them to search for and modify accordingly.
Another difficulty that had arisen was due to the date fields defaulting to 1/1/0000 when there is an issue or a date is entered incorrectly, in the rare instances where the user spent too long on a given page resulting in their session expiring, this data would have actually been saved in the absence, causing every students’ register to be affected, this has since been corrected.
In retrospect to the difficulties that were encountered, there are certain areas in which development was greatly successful. One such area is the search menu which effectively searches multiple data fields stored for each student, i.e. you could search for their date of birth, their name, their person code, or all of the above at the same time from the same text box, this search feature required minimum adjustments after its’ initial construction as it had worked flawlessly and passed its’ tests’ flawlessly.
6.2.3. [bookmark: _Toc8310339]Additional features
Additional features were added to the system to tackle specific issues, these additional features were created in separate projects as Dynamic Link Libraries (DLL’s) as they could be useful for any future applications. These features were added as DLL’s as they were not part of the original specification, they were implemented in order to streamline the system as well as providing specific benefits to the developer. Adding these features were as simple as adding a reference, a using clause at the top and use as any other class would be used. 
These features include Error and SQL logging, any time an event occurs at which we want to keep a log of, we can use this DLL to log any exceptions that occur or any transaction with the database, it also logs who performed the action. This can assist in error tracking or monitoring application usage, as well as the unintended feature of providing a health statistic (percentage of how many errors occurred for the given application). 
Another feature is a feature we called “YearKeeper” which is used to provide the current academic year (beginning and ending in august rather than January) to allow for automatic roll-over of the systems’ environment rather than manually updating the configuration of the application. A feature called “ControlHandler” is utilised to gather up input fields and the type of inputs they are into a list kept by “ControlHandler” and easily validate them (are they empty? Are they text or number only? Etc.) as well as allowing for easier handling of error messages in specified labels.
Finally, another feature we have called “UserHandler” was added, this feature acquires details on both the user and any person provided to it by a person code, this feature is used for providing student details during the search result screens as well as the summary pages that follow. 
6.2.4. [bookmark: _Toc8310340]Documentation
We have generated a class diagram that represents the application as a whole including how the additional features that were implemented via DLL’s interact connect to the system, the class diagram is rather large and will need to be opened in a different application as it will not fit/scale well in a word document, the image below is hyperlinked for this purpose.
[image: ]
7. [bookmark: _Toc6483051][bookmark: _Toc8310341]Evaluation
From the secondary data we have collected in the conducted research, we can conclude that there are a various solutions’ available to provide NPTCG, however there are none that meet the very specific requirements of NPTCG as they all provide full HR solutions rather than college-based student absence monitoring. There were some legal implications to have taken into consideration, most of which is down to collecting and storing accurate and relevant data, the pre-existing solutions did not meet the criteria which re-enforced the fact that they were unsuitable.
This project originally set out to conduct research into the field of absences, why they occur, their importance, why they are important to monitor and any legal or medical concerns that may impact the application which would have had to have been taken into consideration when choosing a solution to NPTCG’s problem, fortunately after careful analysis of the data collected in the research conducted, it appears that there is not much that would impact the project, however, the pre-established need for accurate data has been re-enforced by the legal concerns that were discovered. Using the data collected, we determined that the best option was to provide a bespoke application and promptly began designing and developing our deliverable. With this, it is with great pleasure that we state that the objectives that the project sought out to complete have been successfully met.
Considering that the project is a development and has generated no primary data, we are unable to provide any form of primary data to back up or support the research in our review of literature as the data that we currently possess is secondary data that we gathered from the research process itself.
Having completed the projects objectives and delivering the deliverable identified, this project has also successfully met its overarching aim to provide NPTCG with a solution to registering and monitoring absences, this aim has been met by developing a bespoke application to meet their very specific criteria as well as better integration with their pre-existing systems.
When the project was first established, it was believed that bespoke would be the way to go due to the specific nature of NPTCG’s requirements and not due to any implications found throughout the research, from the data we collected we summarised that this was indeed the case, as such the answers we acquired from our data have indeed met our expectations.
If this project were to be repeated, there is not much that we would consider doing differently in regards to the research conducted, however, if the development of the application were to be repeated, we would highly consider a more elegant approach to the development including the use of Entity Framework as well as implementing a more developer friendly database access method, as the current implementation interacts with the database in a rather complex manner. We would also conduct a code-review to ensure that the most effective code possible has been used to make maintenance a little easier rather than having large amounts of code that might not be the most efficient. We opted out of this however, due to time constraints.
Additionally, as mentioned earlier, we established the project with the pre-existing belief that the bespoke application would have been the path to take, there is no guarantee that this did not bias the project in any way, if we were to undertake the project again, it may be worth evaluating the options much more critically, however we believe this was more cost-effective than the other options.
After consulting with NPTCG, it has been determined that the project has been successful and they happy with the solution that have been provided as well as experiencing no issues during implementation. Matthew Hughes (37) stated “I am quite pleased with the system sent to us. It was implemented smoothly and performs quickly. After taking a look at the code, it is simple and easy to use, this will definitely be easy to maintain. This is clearly of a high standard and I would personally class it as a high quality product. Student services have not had a single complaint about the system.”
8. [bookmark: _Toc6483052][bookmark: _Toc8310342]Conclusions and Recommendations
We hereby conclude the project, we have provided NPTCG with a bespoke application which serves as their solution to creating and monitor student absences in the college, and this hereby completes the aim that this project sought to meet. 
Throughout the duration of the project, we researched Legal implications that could impact the design and development of the application, in which we summarised that our data will need to be accurate, and need to collect sufficient evidence from students who are given an approved absence, or face a penalty from the council which could be served in the form of a fine. We researched what can cause absences, from which we found medical concerns, bullying, quality of teaching and quality of resources to be major factors in a student’s attendance. From this we can determine that there are many reasons for absence and are frequently unique to the individual and as such it is important to keep track of their absence records and keep them accurate as well as collecting any evidence possible from the absent party. We sought out solutions to creating, tracking and managing absences, however all of the solutions we found were all HR based and suitable for tracking employees only and as such was unsuitable. From the research conducted, we determined that a bespoke application would be the best solution for NPTCG and began working on it immediately. With all of this undertaken in support of the overarching aim, we had completed the objectives we sought out to complete.
The solution that has been provided to NPTCG is not fancy nor incredibly elegant, it is neat, clean, and easy to use whilst also meeting all of their requirements, there have been no major complaints nor issues during final implementation. There were a few minor difficulties during development which included issues with default values being parsed when a session timed out and still being stored in the database as well as absences with conflicting dates not being prevented from entry. These issues were promptly fixed. We may have had a few difficulties, but the remainder of the system was met with great success, especially searching page which features an in-depth search feature without exposing any complex options to the user.
Student services had requested some changes of the specification since its’ implementation, the most major change being the deletion of the entire “Review Requests” feature set, they requested that the application no longer take into consideration the tutors and rather than putting forward requests to the tutors, the absences are instantly approved and saved. We decided that it was a better choice to simply deprecate the feature-set and make it inaccessible rather than deleting it completely as per their request as there may come a time where they may want this or something similar to be part of the application again.
8.1. [bookmark: _Toc8310343]Suggestions for further work
This project does not suggest any further avenues of research nor does it generate any primary data to be of use to any future researcher, the application that has been provided as a deliverable, however, does have room for improvement. As mentioned earlier, if we were to re-design the system, we would like to incorporate Entity Framework, as the DBMS is managed by an external company and changes a lot, if any changes were to impact the application, it is likely that the embedded query strings would need re-writing whereas Entity Framework could take care of this for us. If granted additional time, it would have been an opportunity to also like perform a code-review to identify any poorly performing areas or areas in the code that could be polished up to reduce the overall size of the code, this would improve maintenance potential.
9. [bookmark: _Toc6483053][bookmark: _Toc8310344]Reflection
Throughout the duration of the project, there are many things that had to be learned outright. NPTCG utilises an Oracle as their data warehouse. Prior to this project, no experience with Oracle had been acquired, as such an investigation into this DBMS and how to integrate with ASP.NET applications had to be undertaken. Looking back at the code for the application, there were many instances of the code that had be cut down into individual classes and placed into DLL projects for easier referencing, this massively cut down the size of the code by minimising repetition and maximising efficiency. However, there was one area where this was not practiced, and it is quite obvious as that section of code is quite repetitive and large. From this it is obvious that we should not leave any stone unturned when optimising code and have since optimised that region of code for other projects.
This project has affected me by making me more aware of poor code optimisation and has made me focus more on optimising code and reducing repetition as much as possible by encompassing repeated code into classes more frequently. 
To improve on what has been done and perform a superior job next time, we can take the repeated instances of code and reflect on it to find a better way of implementing that code, if a section of 40 lines of code can be executed by one line of code repeated 10 times, you can effectively reduce the size of the project by approximately 400 lines of code, while this may not have an effect on system performance it will definitely make future maintenance and reflection a lot easier.
In the application, there has been no attempt to use an ORM of any kind as previous exposure to ORM’s only served to obfuscate the code and make it difficult to debug any issues, however this experience was localised to “nHibernate”. For future projects it may be worth investigating other options for ORM’s with Oracle such as Entity Framework as one of ORM’s purposes is to help improve future maintenance and minimise issues that could arise should anything change on the database.
Overall, this project has improved my efficiency as a developer and has given me the experience needed to develop applications for use with Oracle and has opened my eyes to the potential usage of ORM techniques to help maintain the system and has definitely pointed me in the direction to investigating its’ usage for future projects.
Prior to the experience I felt that my skills in ASP.NET were quite lacking, let alone not knowing how to utilise Oracle, I felt that I had to learn a lot in order to catch up and get to a position where I’m comfortable enough to start working on the application. During the experience, everything seemed to have been going smoothly and I was getting much more comfortable with both Oracle and ASP.NET. After the experience, I was quite happy and proud of myself that I had picked up the slack and mastered both technologies while creating the application, due to prior knowledge, there was surprisingly little to learn, just syntax.
During the experience, I believe that the entire development process went well, there were very little errors and very little problems that got in the way of the development, however, initially, there was a minor issue with not having the pre-requisite software installed on the designated machine, but, that was solved quite quickly. There was one particular moment of the experience that could have gone better, the clients had changed their mind regarding the spec near the end of the development and large sections had to be changed or even deprecated, I believe this could have gone better and perhaps the clients should have waited a little before requesting the system be built, to ensure they knew what they wanted from the beginning. In hindsight, there is one particular section in the code I am not particularly happy with, it’s a bit repetitive and could be improved upon. The experience ended with the completion and implementation of the system, all went smoothly, there were no issues on the server and all that remained was the training of the users.
In regards to why the lack of software was an issue, I first had to search for the best possible Oracle tools to use as each have their own pros and cons, this came with quite a bit of time wasted, due to practical testing and comparisons, in the end I discovered that the Managed Data Access tool worked best as it worked well on 64bit and 32bit machines whereas a standard Data Access tool would only work for that one architecture, this also meant that no changes to the server were necessary. In regards to one section of the code I’m not particularly fond of, specifically, I am referring to the Data Access sections, each little interaction with the database has its’ own object reference in the class, and each are quite large, repeating the same error checking and logging procedures in each object, this is particularly bad as in the event that there is an issue, it is likely that the issue will have to be fixed in all Data Access objects, and there are quite a few.
I believe that my previous experiences using SQLLite, phpMyAdmin and various other forms of SQL aided in my quick mastery over oracle as well as previous experiences with PHP, C#, C and C++ all aided in me quickly mastering ASP.NET as C# was the backend of the application and the previous experience with PHP helped me understand a lot about how ASP.NET handled its’ own web calls.
To conclude, In order to improve upon this for future projects, I will look into condensing the Data Access code into a class which can be repeatedly called for any given interaction, my hope is that I could simply implement the class and parse it a query string and a list of parameters and the class will handle all of the interaction with the database, thereby reducing the amount of code present by a significant amount. During this experience, I discovered that I am able to pick up new skills relevant to development quite easily and a lot of the difference between development languages is down to syntax alone, the skills are equally transferable across the board. I learned that my lack of understanding in both ASP.NET and Oracle were my biggest weakness but quickly overcome that weakness.
As a plan of action, I will now investigate into condensing the Data Access code for future projects to help increase the maintainability of the application whilst also maintaining a high amount of productivity as rather than repeating and maintaining large chunks of code, I can focus on the parts of the code that really matter. While the overall experience was a success, and I felt I did well, in order to improve, condensing my code and automating as much as possible leaving little to fix when anything goes wrong will be my next step to take. 
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10. [bookmark: _Toc6483055][bookmark: _Toc8310346]Demonstration File

The demonstration video is available at : https://www.youtube.com/watch?v=MkQj-mhUItA as an unlisted video and is embedded below :
[image: ]
11. [bookmark: _Toc6483056][bookmark: _Toc8310347]Appendices
The source code for the solution and supporting DLL’s can be found here by ctrl+clicking this hyperlink.
[bookmark: _GoBack]All documentation for the solution can be found here by ctrl+clicking this hyperlink. 
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