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1. Executive Summary 

The interactive tax return application aims to create an easy way for students to claim back their 
overpaid tax payments quickly and effectively.  

The application allows the user to enter their tax forms online, send them directly to HMRC and get 
the money they are due put directly into their bank account.   

All of the primary and 3 of the secondary objectives specified within this report were completed and 
the dissertation project has been a success. 
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2. Introduction 

This dissertation looks to create a new online application for students whom have over-paid their 
income tax. The main aims are to create an application that is quick and easy to use, allowing the 
students to claim their money back quickly and allowing HMRC to process applications more 
efficiently.  

It is a well known fact that students are always short of money. Having just embarked on a new life of 
rent, bills and self-reliance, many struggle with their financial situation and choose to get a part time 
job. Some may also work during the summer to get some extra income. Due to not having a 
consistent full time job, many students pay more income tax than they should. This dissertation looks 
to provide students with an easy to use re-claim application which they can complete online. 

In order to create an effective application, current systems will need to be researched, looking at how 
they complete a tax back application and the pros and cons associated with it. Also, HMRC have 
recently launched their own online self-assessment centre. As the main competitor to the new 
product, this new site will also need to be scrutinised. The prospective user, the student, will also 
need to be researched to see what they expect from the application. In order to make the application 
as user friendly as possible, HCI aspects will also need to be analyzed.  

This dissertation will aim to address all of these problems and create a solution that will not only 
benefit the student user, but also the HMRC office workers. On completion of the background 
research, a set of requirements will be produced. This will lead to the design of prototypes that will be 
passed through a focus group, ensuring that they meet the needs of the user. Once the design is 
complete, a final working application will be produced and tested before being presented to the client. 
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3. Professional Considerations  

After reading through the BCS (British Computing Society) codes of conduct and good practice, the 
following issues were highlighted: (CofC = BCS Code of Conduct, CofG =  BCS Code of Good 
Practice)  

• As the application will be collecting personal data, it will need to comply with the Data 
Protection Act. Therefore, the application will need to be transparent to the user, but their data 
will need to be as secure as can be reasonably implemented from third / malicious parties. 
Any personal data will need to be kept up to date and if the user chooses not to continue 
using the application, all of their data will need to be removed. The only case in which data 
may be released to third parties is via the user’s permission or after direction from a court of 
law. (CofC – 1, 3 and 8. CofG – 2, 3.2, and 3.3)  
 

• The new application is specifically aimed at students; however it should also be available for 
other parties to use. It is somewhat doubtful that they would have any need for using the 
application; however the application should not discriminate against others. (CofC – 3 and 4. 
CofG – 2) 
 

• With the new application being developed to make efficiency savings, there is the possibility 
of job losses at HMRC. With the application reducing the workload for the HMRC office 
worker as well as the applicant, an individual worker will be able to increase their work 
capacity, leading to a reduction in the demand for labour. Due the volume of operations 
performed by HMRC, employees are likely to be reassigned than lose their job. (CofC – 2. 
CofG - 3.1) 
 

• With the majority of tax return applications currently being sent by mail, the introduction of the 
new online interactive application will lead to a fall in postal applications. Applied to the whole 
country, this will lead to a fall in work for Royal Mail, potentially leading to a loss of jobs. 
However, in reality, this volume of mail is very small in comparison to its overall operational 
capacity and is unlikely to have a major effect. (CofC – 2. CofG - 3.1)  
 

• The new application aims to provide a free service to its customers. This could therefore 
affect third party claimants, such as tackback.com, whose income relies on completing tax 
reclaims for its customers. However, there are already processes in place that are free-of-
charge and these companies still exist, therefore the introduction of this new application is 
unlikely to affect them. (CofC – 2. CofG - 3.1) 
 

• Documentation and information on how the tax back claim is processed has been gathered 
from HMRC to ensure that there is no conflict in the way that the tax back is calculated. As 
the new application does not intend to physically change HMRC’s standard practice, it is 
critical to provide all of the relevant input fields as well as providing the user with accurate 
information. (CofC – 6 and 7. CofG - 3.1 and 5.2) 
 

• As there is a lack of knowledge around the taxation system, the application will need to 
provide plenty of information on what each section of the application is about. There will also 
be information available for the user to find out more how taxation works. (CofG – 3.5 and 
5.2) 
 

• To ensure that standards are maintained, the interface will be consistent throughout, with the 
HMRC logo always being shown. Fields will also be restricted to ensure that accurate data is 
collected. To ensure that users are also aware of exactly what the application is doing, a 
terms and conditions will be drawn up to ensure they are aware of what they are signing up 
for. (CofC – 6 and 14. CofG 2, 3.2, 3.5 and 5.2) 
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4.1. History and General Information: 

“Her Majesties Revenue and Customs” (HMRC) was formed on 18th April 2005 through the merging of 
the Inland Revenue and the HM Customs and Excise departments, aiming to bring together all 
revenue-based programmes under one jurisdiction (HMRC Information). HMRC’s role includes: 

• The collection of taxes, including Capital Gains Tax, Corporation Tax and Income Tax. 
• The issuing of benefits, such as jobseekers allowance and pensions (HMRC Taxations). 

The primary income of HMRC is through income tax, which is based on the amount an individual 
earns in one financial year. A financial year runs from the 1st April until the 31st March of the following 
year. The level of the income tax payment is divided into three main bands as shown in Figure 1.  The 
thresholds of these bands change year on year, dependent on the growth of the economy or change 
in governmental policy. (HMRC Tax Bands) 

Income    Band      % tax paid 
£0 - £6,470   Tax-free allowance    0% 
£6,470 - £37,400  Basic rate     20% 
£37,400 – no upper bound Higher rate     40% 

 

Figure 1: Tax bands for tax year 09/10. 

As well as the collection of income tax, HMRC also control the collection of National Insurance 
Contributions (NIC’s). NIC’s are employee’s contributions to the funding of various benefits schemes 
that run throughout the UK. An example of this is the Jobseekers Allowance and Disability benefits. 
However, the payment of NIC’s also goes towards the individual’s state pension for when they retire. 
NIC contributions are also income based. Any individual whom is employed and earning over £110 a 
week, up to a maximum threshold of £844 a week, pays 11% towards National Insurance. Any 
earnings above £844 a week pay 1% of all earnings over the threshold. These are known as ‘Class 1 
NIC’s’. There are several other types however these are of no significance to this project. (HMRC NIC 
Information). 

4.2. Why Are Students Likely To Over-pay Income Tax? 

The amount of income tax an individual pays is calculated through their tax code. This is a short code 
made up of a series of numbers and letters. The general format for this is three numbers followed by 
a letter. This letter corresponds to the employee’s category and the number, multiplied by ten, 
corresponds to their tax free allowance (HMRC Tax Codes) E.g.: 

  647L  -  L = Basic Personal Allowance   647 = £6470 

Most employees in the UK will only have one tax code, so will not need to worry about the level of tax 
and national insurance they are paying. However, there are a series of circumstances under which 
this tax code may lead to an incorrect income tax payment (HMRC Tax Errors). These include: 

• Starting a new job and being put on an emergency tax code. 
• Only employed for part of the year. 
• Had more than one job at the same time. 

The majority of people who fall into this group are students. They are the most likely to only work for 
part of the year, for example in summer jobs. They are also likely to have more than one job in a year, 
for example working during term time in a bar at university and having another job during the summer. 
There are tax forms that have been created to alleviate this problem, such as the P38S, however 
these are not generally used by employers due to lack of knowledge. It is very likely that a student will 
need to make a claim to ensure that they have the correct amount of pay they are entitled to. 
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4.3. General Outline of Re-claim Process 

At the end of every financial year, an employee is issued a P60 form (figure 2). This form contains 
details of all money transactions between the employer, the employee and the tax office for the 
financial year. This includes total income, total tax paid on the income, total NIC’s paid on the income 
and various benefits and loans that have been received. An employee can expect to receive one of 
these forms for each of their jobs.  

If an employee terminates their employment within the financial year, they will receive a P45 form. 
This is similar to the P60, however contains details only up till the date that they left that employer. 
This comes in two parts, however in terms of the project we are only concerned with one of these 
(HMRC Form P60). 

 

Figure 2: HMRC’s Form P60 sample. 

A final form that is used by students is the P38S, which is the student employment form. This tends to 
be used when the student worker is only employed for a very short period of time, for example 
working a festival. Again this contains similar information as that of the P60, but only for that short 
period of employment. 

In simple terms, all of these forms are collated at the tax office and processed. The total income, tax 
paid and NIC’s of the individual are calculated. Any benefits that have been paid are also taken into 
account. This is then compared to the amount of money that should have been paid and the 
difference is refunded to the individual. The method of this payment is normally by cheque which is 
sent in the post. All of the forms involved follow a similar framework, with many of the data fields 
being exactly the same. Therefore, for the initial application it will only be necessary to implement one 
of these forms.  
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4.4. Current Methods of Re-claim 

There are several different methods in which an employee can claim back their over-paid taxes, 
however in this report we will focus on three of the main ones, namely: 

1. Postal application. 
2. Third party application. 
3. Online application. 

This section of the report looks at comparing these different methods, discovering the advantages and 
disadvantages of each, with the aim of producing a set of criteria that the new application needs to 
comply with. 

In order to complete a review of these different methods, a logical analysis was used. This can be 
found in the appendices, reference E. Each of the criterions was given a mark out of 10, giving an 
overall percentage once the analysis is complete.  

4.4.1. Postal Application 

(Postal Application)  

The postal application system is currently the primary method used for tax reclaims today. The 
process is a very simple one: 

• Employee gets sent forms / picks up forms from the employer. 
• Employee puts documents in an envelope and sends them to their local tax office. 
• The tax office processes the return and sends out a cheque / demand for the difference. 

As this process requires so little effort from the user, it is widely used today in comparison to the other 
methods listed in this report. The cost of the process is also very low, with the claimant simply having 
to purchase an envelope and stamp. These two simple advantages make it a highly desirable 
method. It is also the primary method recommended by HMRC on their website (Figure 3). 

 

Figure 3: Taken from HMRC website. 
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However, this process also has its disadvantages:  

• Process Time - With one tax office receiving tens of thousands of applications throughout the 
year, the time it takes to process a single application can be a matter of months. This fact was 
also highlighted in the target audience research later on in this report. It is also the reason 
that HMRC have developed their own recent online application, trying to automate all simple 
tax-back applications, saving HMRC time and resources. (Cassford, 2009) 

• Process Security - This process relies on Royal Mail, which is not the most secure or the 
most reliable delivery stream available. It has been known for mail to be snatched or even lost 
in the postal system. There is a two way exchange that happens, with the claimant sending 
the forms in and the tax office sending the money / demand back, so the potential for a 
security lapse is high. 

From this method, the following qualities are desirable in the new application: 

• Ease of use for the user. 
• Process that is uncomplicated. 
• Process that has a small cost attached to it. 

If we do not implement these desirable qualities, it is likely the new application will become redundant 
before it is even launched due to this easy process that is already available.  

 

4.4.2. Third Party Application 

(Third Party Application)  

Out of the three methods of application, applying through a third party is probably the hardest of them 
all. The process involves the following steps: 

• Employee gets sent / picks up forms from employer. 
• Employee downloads pack from website. 
• Employee fills in pack and puts, with forms, into an envelope and sends them to the third 

parties office. 
• Third party office checks claim and passes on to the HMRC office. 
• HMRC office process application and returns to third party office. 
• Third party office takes their cut of the money returned (normally around 11% and a levy, as 

shown in figure 5) and returns the rest to the employee. 

There are many companies that offer this kind of service for various countries around the world. The 
agency in this case claims for most of the countries around the world, as can be seen from the screen 
shot shown in figure 4. Their main target audience is workers claiming in a country that is foreign to 
them; however they still also target the UK. The advantage of this method is that all the forms get 
checked before being sent to HMRC, guaranteeing a result. This could also lead to a decrease in 
processing time at the HMRC end, as there is unlikely to be any information missing that could slow 
the application process. 
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Figure 4: Screenshot from taxback.com showing just some of the countries they offer a tax-back 
service for. 

However, there are several disadvantages that this method suffers. These include: 

• Time taken to complete – Despite the third party tax office ensuring quality of the 
application, the validation will add additional time to the overall process.  

• Reliance on postal system – With the potential of post getting lost or stolen, it is not the 
most secure stream available. The application also needs twice as much exposure as the 
postal method above, with it going between client and third party, then third party and HMRC 
tax office. This means that it has the highest security risk attached to it. 

• Large Cost - The claimant looses a large amount of their hard-earned cash, despite having to 
do more work and possibly wait longer than it would have taken to do the postal method. In 
the case of taxback.com, the level was 11% of the return plus a levy, which can be seen in 
figure 5. 

 

Figure 5: Screenshot from taxback.com showing the charges they apply to an application. 

 

From this method, the following properties are desirable in the new application: 

• Assurance that the correct data has been sent to HMRC to cut down the amount of time the 
application will take to process. 

This is the least used method of tax reclaim that uses people’s lack of knowledge to its advantage. 
Being able to create the new easy-to-use application will allow people in this target market to get their 
money back for free. 
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4.4.3. Online Application  

(HMRC online) 

To cut down on the amount of processing needed to be done by hand at the local tax offices, HMRC 
have launched a new online application to combat this. The process is as follows: 

• Employee gets sent / picks up forms from employer. 
• Employee logs on to online application. 
• User fills in online forms getting data from various sources. 
• User sends off application. 
• Money paid directly into the account of user by bank transfer. 

The advantages of this method are clear to see. The security of the transaction is higher level than 
the other two processes and the time taken from the user clicking to the application being received at 
the HMRC office is instant, leading to a decreased turnover time and more efficient service.  

As the forms are filled in online, the employee can be confident in the data they have submitted is 
correct. With much information being available, the user is able to understand what they are filling out, 
leading to more accurate applications being submitted to HMRC.  It also has only a small cost 
associated with it, with only the computer and internet connection needing to be paid for. However, in 
many cases, employees will have easy access to these through other means, such as work, or 
personal computers at home. 

Despite these advantages, there are also some downsides to the process: 

• Complexity of information - The information that is necessary is required from many 
different sources. An example can be seen in the screen shot in figure 6. In the case of the 
target audience of this application, many do not receive a P11D, or would not be sure what 
they are filling in. This could lead to the employee struggling to fill in this part of the form. 

 

Figure 6: Screen shot showing one of the forms involved in the online application tax return. 
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• Too much information - The process has way too much information for the simple process 
that we are talking about in terms of the target audience and a large number of claimants. A 
lot of the fields quite simply do not apply to many users and are unnecessary. As a 
consequence of this, the many simple users who this application is aimed at are unlikely to 
use it. 

From this method, the following properties are desirable in the new application: 

• A basic online structure that enables the user to login, fill in a form, and send the application 
straight to the HMRC office. 

• Quick transactions of payment. 
• Validation to ensure that the correct data is entered. 
• The low cost that is associated with this process method. 

Taking the current online application system and making it simpler for users to understand will make it 
a much more desirable option for prospective customers, leading to excellent potential use of the new 
application once it is complete.  

 

4.4.4. Summary of Current Methods Analysis  

From the research into the current methods that are available for tax reclaim today, the new online 
application needs to meet the following criteria: 

• An application that has as little cost attached to it as possible. 
• An application that is as secure as can be reasonably implemented. 
• An application that delivers the application as quick as is reasonably possible. 
• An application that gives the user enough information to be able to complete an application as 

accurately as possible. 

However, there are also some criteria that are not desirable in the new application that need to be 
considered in the testing phase: 

• The application can not contain too much information that will overwhelm the user. 
• The application must not take too long to complete otherwise the user will simply use the 

postal method, which is easier and costs a very small amount. 

If the application takes all of these factors into consideration, then the application is likely to be 
accepted and not left redundant when it is launched. Now that practical factors of the new online 
application have been established, it is important to find out what the target audience expect from the 
new application. 
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4.5. Target Audience Research 

The target audience research aims to gather information on a sample of student’s technical ability and 
understanding of the taxation system. This will allow the application to be designed as such that it is 
easy to understand and pitched at the right level for the potential users of the application. 

The new application is primarily aimed at the student population. For the target audience research, a 
sample of thirty students was chosen from a range of different degree subjects. The two main areas 
of research this project is concerned with are the current technical ability of students and their 
understanding of the taxation system. Due to the spread of students, a questionnaire was used to 
collect the results. A full break down of the questions asked and the answers received can be found in 
the appendices, reference F. 

The technical ability of the sampled students turned out to be very high. From the results the following 
was concluded: 

• All students owned some kind of computer, whether it is a desktop or a laptop (Figure 8b). 
• All students run an operating system of Windows XP or above, (Figure 8a) with the majority 

owning a windows-based OS. 
• All students had some form of internet access. This validates the feasibility of the projects 

online application proposal.  
• 100% of students had used some form of online application before, many with an online data 

entry basis to it. 100% of the students have completed online shopping and the majority now 
use online banking, online e-mail and online blogging.  

These summaries provide evidence that the target audience are relatively computer literate and will 
easily be able to deal with the technical demands of a new online application.  

 

 

 

 

 

 

 

 

Figure 8a & b: Charts showing computer spread of target audience. 

The target audience was also asked what they expected from an online application that dealt with a 
financial transaction. Despite the response being relatively vague, there was a clear pattern that the 
answers followed: 

• The user should be kept up-to-date with what is going on.  
• E-mail is the best method of keeping users up-to-date 
• The application must be easy to use otherwise users will just use the postal system. 

Despite being relatively clued up on the technological side, the same could not be said about their 
knowledge of the taxation system (Figure 9): 

• There is a clear demographic divide in knowledge, with the older student understanding more 
than the younger student. This can be put down to experience.  

• Many students (50%) did not fully understand all the taxation jargon, such as what NI is for. 
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• 23 / 30 students (>75%) did not feel there was not enough information available on taxation. 
 
In order to address this issue, the new application will need to contain more, simple information. This, 
coupled with an application that is easy to use should prove to be very effective. The amount of 
taxation jargon will need to be kept to a minimum. However, with some users having a better 
knowledge than others, there should be a shortcut to bypass this. 

 

Figure 9: Chart showing student understanding of factors affecting their take home pay by age. 

Despite the results shown in the graph above, nearly 50% of students from the target group had done 
some form of tax re-claim in the past: 

• There was a clear demographic divide in who had completed an application and who hadn’t, 
with nearly all over 20’s completing an application in the past. 

• The majority of those who claimed did it through the postal process, with only 1 doing it 
through a third party. None used the online HMRC application. 

• Of those students who had jobs, 100% had received a P60 form, just fewer than 50% a P45 
form and 3 a P38S form. 

Therefore, students wish to have a simple process for reclaiming their tax. The primary form of use is 
the P60, so the other forms will only be implemented as an extension if time allows. 

From this research, the following points need to be included in the application: 

• Information needs to be available to ensure that the user knows exactly what is going on. 
• Information needs to include how the application works and how the finance levels are 

calculated.  
• Students are technically literate, however to conform to the professional considerations 

quoted earlier in the report, the application needs to be accessible to everyone. This means 
that the application needs to be simple but effective to use. 

These points need to be added to those previously mentioned to ensure an effective application is 
produced. With the analysis of what the user needs complete, how the user will interact with the 
application needs to be looked into.  



Cand #: 10282   
HMRC Interactive Tax Return Application for Students 
 

16 | P a g e  
 

4.6. HCI Research 

One of the primary objectives of the new application is that it’s easy-to-use and effective. Therefore, a 
major aspect will be the interface. This is how the user will be “talking” to the computer, passing in the 
data that is needed in order to complete the application. Therefore, research into the HCI principles is 
necessary.  

With the primary function of the application being derived from data form entry, interfaces that are 
similar at a high level need to be researched. The interfaces chosen are: 

• An online bank (hsbc.co.uk). 
• An online shop (amazon.co.uk). 
• Current HMRC application (hmrc.gov.uk). 

Each of the interfaces was run through a series of tests under 4 main criteria: 

• Usability Goals (Appendix Ref G). 
• User Experience Goals (Appendix Ref H). 
• Design Principles (Appendix Ref I). 
• Nielson's Heuristic Principles (Appendix Ref J). 

The marks in each case were then correlated to give an overall score out of 100. The results of this 
research were as follows: 
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4.6.1. HMRC Application 

 (HMRC online)  

The HMRC application is the newest process for a tax application of them all. Despite this, it came 
last out of the interfaces analysed (Figure 13). The interfaces main problems were: 

• More than the necessary amount of data entry was required from the user for a simple 
application. 

• All of the information that the user needed was displayed, however this was too much. With 
all the information set in block text, it was hard to absorb. Information also dominated the 
screen, making it confusing and not very aesthetically pleasing. 

• The length of the application process was very long for the user to complete. Many sources 
were needed for the data, making it a negative and unnecessarily complicated process for the 
user. 

However, there were also some positive aspects from the interface that should be taken forward to 
the new application: 

• The information it contains is exactly what is needed by HMRC to quickly and effectively 
process an application, with all sources of this information listed. An example of this can be 
seen in figure 10.  

• A consistent interface throughout the website, including consistency on forms and links. 

 

Figure 10: HMRC interface. 

Despite the new application only having one source, it is important to ensure that the correct data is 
put into the correct fields. The way that this is portrayed needs to be looked into as the example in 
figure 10 is confusing for the user. Having a consistent interface will also help with this.  
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4.6.2. Amazon.com 

(Amazon) 

With a third of all US internet transactions associated with amazon.com (Amazon Figures), it is 
expected they would have one of the best interfaces on the web. As can be seen by the graph in 
figure 13, Amazon performed well, but not as well as should be expected from a company with such 
large revenue. Some of the fundamental flaws include: 

• A very busy screen. With too much information on the screen, users are not able to get the 
most out of the website. With multiple links it is easy for the user to miss something vital. 
(Figure 11). 

• Inconsistent links across the page also make it confusing for the user. With so much blue on 
the site it is easy for a user to miss the link they want. 

 

 

Figure 11: Amazon Interface. 

These problems will need to be remedied within the new application. However there are also several 
positive aspects about the interface including: 

• An excellent overall user experience. This can be associated with the multiple images that are 
used instead of block text. There are also several colour schemes making the interface 
attractive to the eye, as well as being consistent throughout. 

• Close to a real-world interface. If the user was to physically go shopping, they would put the 
item they would want in their shopping basket, go to the checkout and pay. Therefore a user 
can associate with the site well. This makes it more attractive and easier for a customer 
(technical or non-technical) to use, leading to a likely consistent revenue stream. 

• Little data entry is needed by the user. They click on what they want and have to enter very 
few details in order to pay. 

Adapting these aspects from the Amazon interface will aid the new application in keeping the user 
interested and giving the user a better overall experience.  
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4.6.3. HSBC Online Banking 

(HSBC Online Banking)  

As more and more people start moving over to online banking, it seemed appropriate to analyse an 
online banking interface. In this case, HSBC, the fourth largest bank in the world and the largest in the 
UK (Bank Sizes) was used.  

Out of the three interfaces, HSBC had relatively few problems with it, however some still do exist: 

• Quite a boring and plain interface meaning that the process is quite boring and not particularly 
fun to do. 

• Long pauses where the user is not informed what is going on. Due to the secure connection, 
some processes took longer than others, however to the user it seemed that the application 
had frozen. A simple “Please Wait” would have been sufficient but was not present.  

However, there were many positive aspects to this interface that should be taken forward and 
integrated with the new application. These include: 

• Simple interface with a simple layout that was easy to understand (Figure 12). 
• Good consistency throughout the application, which ever page you were on, secure or not. 
• Concise instructions and data entry fields making it quick and easy for the user to complete 

without making a mistake. 
• Confirmation screens that ensured the data the user entered was what they wanted and 

expected.  

 

Figure 12: HSBC bank interface.  

All of these factors make the interface effective for not only technical, but also non-technical users. 
The interface also installs confidence which is likely to bring the customer back to the application at a 
later date. These factors should all be integrated with the new application to produce an efficient 
interface. 
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4.6.4 Summary Of HCI Research 

The contrast between the three different interfaces is interesting. Each of the three interfaces has its 
own advantages and disadvantages. Below is a bar chart (Figure 13) showing the overall results of 
the analysis, with the HSBC and Amazon interface being the most effective: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13: Barchart showing summary of results of the HCI comparison. 

For the most effective interface, an integration of the three interfaces analysed is needed: 

• From the HMRC interface, an emulation of the data gathered and an interpretation of the help 
information given to the user. 

• From the HSBC interface, the simple layout and the multiple confirmation screens to reassure 
the user that the data they have entered is correct.  

• From Amazon, the aesthetic effects, with a vibrant colourful screen and the use of images 
instead of big blocks of text.  

If all of these factors are taken into consideration, the user’s interaction with the application should be 
very effective, making the application as effective and accessible as possible.  
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4.7. Requirements Specifications 

From the completed background research, the following objectives have been made: 

Primary Objectives: 

Functional: 

• An application that will have a personal log in for each user. 
• An application that facilitates for the P60 form, both the official one and variations of it. 
• An application that allows easy and minimal data entry into the online P60 form. 
• An application that can save the progress of the application and come back to work on it later 

on. 
• An application that keeps the user up to date on the progress of their claim. 
• An application that is adaptable to the change in tax bands year on year. 
• An application that can hold the users account details. 
• An application that provides the user with any help that they need for the fields they need to 

enter data into. 
• An application that aspires to be secure and conforms to the data protection act.  

Non-functional: 

• An application that gathers all the information necessary to validate a claim for HMRC. 
• An application that gives the user an accurate estimation of the amount the student is due to 

be paid. 
• An interface that is not so populated that it confuses the user, but is simple and easy to 

understand. 
• An interface that is consistent throughout and easy to use, giving the user a suitable amount 

of feedback when it is needed. 

 

Extended Objectives: 

Functional: 

• An application that can facilitate the P45 form. 
• An application that can facilitate the P38S form. 
• An application with a “quick calculator” on the front page to attract more users to use the 

application. 
• An application that can deal with “self-assessment” to increase the potential target audience.  
• An application that has an HMRC-side interface. 

Non-functional: 

• Create an interface for companies to enter their employees P60’s so all calculations done 
automatically. 

These requirements will need to be taken onto the design stage and developed into a working 
implementation. The aim of the project is to achieve all of the primary objectives and as many of the 
extensions as feasibly possible. A further explanation of the extensions can be found in the next 
section of this report.  
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4.8. Potential Extensions 

On completion of the primary objectives, extensions to the project will be looked at. A summary of the 
possible extensions can be found below, with a more detailed version in the appendices, reference K: 

• Integration of the 2 other main forms (P45 and P38S) involved in a student’s tax back 
application. 

• Creation of a “quick calculator” for prospective users, similar to that in figure 14. 
 

 

Figure 14: Screen shot of tax calculator from HMRC. 

• Including self-assessment methods to open the application up to a larger target audience.  
• The employer filling out the forms online, with an electronic copy being sent to the employee 

and HMRC, leading to automatic tax back calculations. 
• Development of a HMRC-side interface, with possibilities of integrating systems or creating a 

simple transfer process.  

These extensions will only be attempted once all of the primary objectives have been achieved and if 
there is enough time to make a reasonable attempt at implementing them.  

From this background research section, the groundwork for what the application needs to do, needs 
to look like and what it should represent has been established. Further potential developments for the 
application have also been identified. Now that these have been established, the next stage is to 
create a design that will provide an answer to all the criteria set out in the sections above. 



Cand #: 10282   
HMRC Interactive Tax Return Application for Students 
 

23 | P a g e  
 

 

 
 
 
 
 
 
 
 
5. DESIGN  
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5.1. Design Pattern 

For this dissertation, the MVC design pattern will be used. The MVC model breaks down the design 
into three main areas, all of which are kept separate from each other. These three areas are: 

• Model – This is the backend of the application where all of the data is held. This is the 
business logic end of the framework, keeping completely separated from the front-end of the 
application. In figure 15 below, the model is the backend. 

• View – This is the frontend of the application where all the data held in the model is 
interpreted to be shown to the user. This is the user interface of the application. The view 
gives the application its presentation logic. In figure 15, this can be seen as the frontend part. 

• Controller – The controller is the link between the user and the system. It controls the 
interactions between the back and front end through messages. For instance, if the user 
requests some data on the view, the controller will pass the appropriate message to the 
model, which will reply with the appropriate data to the view to be displayed. In figure 15, this 
can be seen as the application part of the system. 

 

Figure 15: Another way of viewing the MVC model. 

The advantage of this framework is the fact that the business and presentation logic are kept 
completely separate. This allows for easy changes to be made in either section without affecting the 
other. For instance, if the logic of a database needs to change, the affect will be at the model and will 
not affect the view. It also presents clear advantages with low coupling and high cohesion. 

The first stage of the design process will be the creation of the Model. In the case of this application, a 
database will be used. Diagrams that will be shown include: 

• Database Schema. 
• Entity Relationship Diagram. 
• Logical Database Diagram. 

The next stage of the design will be the View. This will include the following sections: 

• Use Case Diagram. 
• Basic, Alternative and Exception Events. 
• Mid-Fidelity Prototype. 
• Analysis of the Mid-fidelity prototype. 

The final section will be the controller. This controls the interactions between the front and back end of 
the application and will include the following sections: 

• Sequence Diagrams. 
• Collaboration Diagrams. 

Once complete, the design will be implemented then tested at the final stage of the project.
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5.2. Model 

The model is the back end of the application where all the data will be stored. This section of the 
report looks at what data needs to be stored, possible storage solutions and finally a design of how 
the data will be stored in the final implementation. 

5.2.1. Database Schema 

The database schema looks at what data will need to be stored on the model of the application. This 
data is then grouped together, forming a basic structure with entities and the interactions that take 
place between them. The data is then attached to each of the entities to form the overall structure of 
the model. 

For a form P60 to be valid, it has to contain the following fields: 

• Tax Year. 
• Employer PAYE reference. 
• Employees NI number. 
• Employees name. 
• Employees payroll no. 
• Pay and tax in previous employments. 
• Pay and tax in this employment. 
• Total pay and tax for the year. 
• Final tax code. 
• NI contribution information. 
• Statutory Maternity Pay. 
• Statutory Paternity Pay. 
• Statutory Adoption Pay. 
• Student Loan Deductions. 
• Employers full name, address and postcode. 

To allow for the future expansions in the project, these fields were compared with the other forms to 
find a common pattern. All of the forms contained the following fields: 

• Employees Details. 
• Employers Details. 
• Tax code. 
• Student loan repayments. 
• Tax year the form represents. 

To normalise this, the employee and employers details were separated from the form. This created 
our first three tables: 

• Account – Holds the employees details. They will be the one making the claim. 
• Employer – Holds the employers details. They are the one whom issues the form to the 

employee. 
• Form – Holds the details that are common to all forms, such as the tax code and the student 

repayments etc. 

To be able to keep a track on the status of the form in question, an extra field needs to be inserted. 
This was given the name “status”. This will be derived from the validation that happens later on and 
will determine the user’s access rights to the form. 
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The next stage was to add the form P60 specific details. The fields include: 

• Employees payroll no. 
• Pay and tax in previous employments. 
• Pay and tax in this employment. 
• Total pay and tax for the year. 
• NI contribution information. 
• Statutory Maternity Pay. 
• Statutory Paternity Pay. 
• Statutory Adoption Pay. 

However, there can be more than one NI contribution on any one P60 form, therefore a separate table 
needs to be created for the NI details. This creates the tables: 

• P60 – This contains all the fields that are specific to the P60 form. 
• NI – This contains all of the fields showing an NI payment. This is then attached to a specific 

P60 form. 

In order to make payments directly into the users account, their account details need to be taken. 
Therefore, a separate table needs to be created to hold these details: 

• Bank – Bank details so that payments can be made directly into the users account. 

In order to login, the user will need a username and password. A list of members is also needed to 
keep track of who has access to the application. Therefore, a final table is needed to hold this data: 

• Members – Holds the users username and password.  Provides a list of users on the 
application. 

This created the following database schema: 

 

 

Figure 16: Application Database Schema. 

The weak relationships shown on the diagram can be explained as follows: 

• Without an account, there can be no bank account to pay money into, therefore table ‘bank’ is 
a weak relationship. 

• Without an instance of the form and its fields, there is no way a P60 form can be completed, 
therefore table ‘p60’ is a weak relationship.  
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• Without an instance of form P60, no NI payments can be associated with any employee or 
employer, therefore table ‘ni’ is a weak relationship. 

When we include the fields onto our tables, the Database Schema is as figure 17 below. This schema 
allows us to create the structure for the back end of the application. This will be further developed in 
the following sections to create a final model for the implementation stage. 
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5.2.2. Entity Relationship Diagram 

Based on the results of the above schema, the database needs to be further developed so that 
foreign keys and fields can be properly established. The following rules can be applied to the 
database. 

• Each users account can only have one bank account attached to it: 
o Tables ‘account’ and ‘bank’ have a 1-to-1 relationship. 
o Table ‘account’ contains a foreign key ‘bid’ referencing the primary key of ‘bank’. 

• Each member can only have one account: 
o Tables ‘members’ and ‘account’ has a 1-to-1 relationship. 
o Table ‘member’ contains a foreign key ‘ni’ referencing the primary key of ‘account’. 

• Each account can have many forms attached to it, but one form can only be attached to one 
account: 

o Tables ‘member’ and ‘form’ have a one-to-many relationship. 
o Table ‘form’ contains a foreign key ‘ni’ referencing the primary key of ‘account’. 

• Each form is attached to one employer; however one employer can be attached to many 
forms: 

o Tables ‘employer’ and ‘form’ have a many-to-one relationship. 
o In order to meet the flexibility needs of the application, the employer’s details may not 

be input when the form is first created. Therefore, an intermediate table needs to be 
entered. This table is called ‘formemp’ and contains the primary keys of ‘employer’ 
and ‘form’. 

o ‘employer’ and ‘formemp’ have a one-to-many relationship.  
o ‘formemp’ and ‘form’ have a one-to-one relationship. 

• Each form can be attached to one P60 form: 
o Table ‘form’ and ‘p60’ have a one-to-one relationship. 
o Table ‘form’ contains a foreign key ‘id’ referencing the primary key of ‘p60’. 

• Each P60 form can have multiple NI’s attached to them: 
o Table ‘p60’ and ‘ni’ have a one-to-many relationship. 
o In order to meet the flexibility needs of the application, the NI details may not be input 

when the p60 is first created, therefore an intermediate table needs to be entered. 
The table is called ‘nicont’ and contains the primary keys of ‘p60’ and ‘ni’. 

o Table ‘p60’ and ‘nicont’ have a one-to-many relationship. 
o Table ‘nicont’ and ‘ni’ have a one-to-one relationship. 

Therefore, the following new tables have been created in the database: 

• Formemp – Contains details of which form is attached to which of the employers in the 
employer table. 

• Nicont – Contains details of which P60 form the particular NI record is associated with. 

This produces the following, normalized, Entity Relationship diagram shown below: 
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Figure 18: Applicaion Entity Relationship Diagram. 

This model diagrammatically shows the structure of the database with all of the relationships shown. 
Due to the development at earlier stages, all of the data that is needed for the application is in place 
and with the analysis, the database is fully normalised.   

 

5.2.3. Logical Design 

From the diagrams shown previously, the logical design of the database can be established. This 
shows the interrelationships of the logical components in the above solution. The logical design 
diagrams for the model of the application can be found in the appendices, reference L. 

These diagrams allow for an easy implementation in the application phase of the project. They will 
also form a basis for the testing phase later on in the project. With the model for the application now 
established, it is necessary to form the view module, which is the users interface with model. 
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5.3. View 

The view is the front end of the application where all of the data that is held on the model is 
interpreted and shown to the user. Therefore, this is the user interface of the application. This section 
will look into what the user will do with the application, including scenarios and exceptions. A 
prototype will also be analyzed, ensuring the developer is on the right track early on in the production 
of the application.  

5.3.1. Use Case Diagrams 

The Use Case Diagrams overview the usage requirements of a system, specifically identifying and 
partitioning the new applications functionality. The diagrams will establish a series of actors and use-
cases that the new application will need to cater for. The diagram for this application can be found 
below (Figure 19). 

 

 

Figure 19: Use Case Diagram. 

Details of Use Case 

Register – If the user does not currently hold an account on the application, they are able to register. 
This requires the user to fill in their details in an online form, which includes personal, bank and login 
details. 
 
Login – If the user holds an account on the current system, they are able to log in using the details 
they entered when they registered. This will give the user access to their account, which allows them 
to complete any of the following tasks. 
 
Edit Personal Details – The user is able to change their personal details. 
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View Personal Details – The user can look at the personal details that are held on them within the 
online application. 
 
Add Form – The user is able to add a form onto their account for part of their reclaim. This opens an 
online copy of the form and allows them to fill in all of the details they can. This is part of the 
application process for the tax-return claim. 
 
Save Form – Whilst filling in the form, the user is able to save it in its current state, completed or not, 
to come back to later. 
 
Edit Form – The user is able to go back to a previously started form, updating the details they 
previously entered.  
 
Continue Form – The user is able to go back to a form that was started, but not finished, allowing 
them to finish the form off at their desire. 
 
Delete Form – The user is able to delete a form from their account. This will be permanently removed 
from the whole system. 
 
Submit Application – Once the forms are completed and correct, the user is able to submit the 
whole application. This will send all of the current files off to their local HMRC office to be processed 
as necessary. 
 
The use case diagram has allowed for a series of use cases to be established. This is what the user 
expects the application to do. This can be further broken down later in the design to show exactly 
what is expected at the users interface for each of these use cases.  

5.3.2. Basic, Alternative and Exception Events 

The Basic, Alternative and Exception events show the events that take place at each of the use 
cases. This includes a valid event, an alternative to that event (if applicable) and an exception event 
(if applicable) to show what is expected to happen at each stage. An example of the list of events can 
be found below: 

1. The user Registers: 

Basic Event: 

• User opens the application and navigates to the registration page. 
• The user fills in all of their details and saves them. 
• The user is allowed access to the application. 

Exception Event: 

• User opens the application and navigates to the registration page.  
• The user fills in their details incorrectly and tries to save them. 
• The user is not allowed to continue until the registration errors are corrected. 

 
The events for the rest of the use cases can be found in the appendices at reference M. This 
includes: 

• The user logs in. 
• The user edits their details. 
• The user views their details. 
• The user adds a form. 
• The user saves a form. 
• The user edits a form. 
• The user continues a form. 
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• The user deletes a form. 
• The user submits an application. 

This set of events has established events that need to take place in each use case instance. This 
includes prevention of the exception events and easy access to the valid events. This section will also 
be used later on in the testing stage of the project.  

5.3.3. Mid-fidelity prototypes 

The mid-fidelity prototype is a very basic prototype of the application. This simple application was then 
shown to the end user for them to assess and give feedback on before complete implementation 
takes place. Some pages, such as the ‘Help’ and ‘Guide to tax’ have been omitted from this section of 
the report. 

The following screens show the original screen shots of the prototype, with feedback on each section 
shown below it. The questionnaire can be found in the appendices of this report, appendix reference 
N. An overall summary of the interface can be found after the final screen shot. 

 

Figure 20: Home Page. 

This is the first page that the user is presented when they log on to the system. Feedback received 
included: 

• The scrolling news item is useful and it was evident how the user should log in.  
• The layout of the page could be better, with less blank space. One idea was to move the 

login form to the other side of the screen.  
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Figure 21: News Page. 

The news page tells the user what has changed or any deadlines that are coming up in the near 
future. Feedback included: 

• The page was well presented, but the scrolling news was annoying. It would be more suitable 
if the information stayed still. 

• The page could be laid out more professionally, making it easier to use. 
 

 

Figure 22: Registration form page. 

The registration page is one of the most important of the application. Feedback received concluded 
the following: 

• There is too much on the page and the registration should be separated out. 
• To the inexperienced user, it was not clear what the ‘?’ icon was for.  
• The user could input any data they wanted without any indication of the type (IT literate 

users). 
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This means that the form needs to be laid out in a better way with the possibility of putting input 
masks in where needed, such as in the date input box. 

 

Figure 23: Members Page. 

Once the user logs into the system, they are taken to the member’s page. This allows the user to 
select the type of form they are going to fill in and the forms they are currently working on. Feedback 
received included: 

• The page is quite bare and boring. 
• It is not clear on the status of each of the forms.  
• The details that are shown in the form table is good and not too much. 

As with many of the pages of the prototype, much CSS work is required to make it more visually 
appealing and easier for the user to understand. 

 

Figure 24: Change Details Page. 
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Should the user need to change any of their contact details, they will click a link to take them to this 
page. It is laid out in the same way as the registration page to keep it consistent with what the user 
has used before. Feedback included: 

• Quite a boring page. 
• It’s not clear to the user how the page works. 

This page will require a lot of work on it, but the data inputs will stay the same. It will also need to be 
adapted to the changes made to the registration form to ensure that it is consistent across the whole 
application. 

 

Figure 25: P60 Entry form page. 

As this was one of the key pages for the whole application to work, the test subjects were asked to go 
into as much detail about what they thought about this page as possible. The following conclusions 
were drawn: 

• It is easy to understand where each piece of data should go on the form. 
• From this form, it looks like the only year that can be claimed for is the year 05/06. 
• There is no explanation of what should be entered into the form. 
• It is useful to have all the personal details filled out automatically; however, what is entered on 

the form is not always identical to what the actual details are.  

With regards to the overall layout and presentation of the application, the following comments were 
received: 

• The navigation bar before a user logs in is not very clear. Due to the colour scheme of it, it 
seems to mould in with the title bar. 

• The colour scheme is boring. 
• The login form on most of the pages is in a bad place. The user is not automatically attracted 

to it due to its position (Computing Students). 
• Navigation once you log in as a user is not clear at all. Users always need to scroll to the 

bottom of the page or need to go via another route to get to the front page.  

Adapting these changes into the final implementation will ensure that an effective interface is 
developed. Not responding to the user’s feedback is likely to lead to the new application being made 
redundant. 
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5.3.4. Mid-fidelity Evaluation 

From the prototype evaluation, there are some common feedback features on each page of the 
application. These are: 

• Improving the CSS of the site to make it more interesting and friendly on the eye. 
• Improve the layout of forms to make them more appealing instead of being drab, ordinary and 

boring. 
• Split up the data that needs to be input at the registration process into a series of stages. 
• Re-arrange the CSS / layout of the navigation bar so it is clear and succinct, not looking like it 

is part of the title of the application. 

As well as the layout and CSS elements of the application, feedback was also received with regards 
to the user experience and understanding of the website. This included: 

• Annotation as to what certain buttons / icons mean. 
• What data is needed to go into each of the fields on the various forms.  

As the application requires the user to complete a lot of data entry fields, it is vitally important that this 
be made clear. Therefore, an additional non-functional requirement for the application is as follows: 

• Data needed for entry into the application should be clear, well annotated and easy for the 
user to identify if the data is valid or not. 

 
This user feedback will be adapted in the implementation stage of the project to develop the interface 
further and conform it to what the user expects of the application.
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5.4. Controller 

The controllers function is controlling the interactions between the front-end and the back-end of the 
application. This section looks at the interactions that take place between various part of the 
application and the processes that need to take place to complete the task requested.  

5.4.1. Sequence Diagrams 

Sequence Diagrams show the sequence of events that take place in each of the use-cases specified 
in the view section of the design. The diagrams will show the processes that will take place and how 
the data will be passed from the view to the model and stored as appropriate.  

For the main report, two different types of process have been included. This is the “Login” and the 
“Continue, Save and Edit diagrams”. The login diagram shows one of the simpler processes that will 
take place, with a simple pass of data taken from the login form and the process that will take place if 
the data is valid or if it is not. The “Continue, Save and Edit” diagram shows a process that is a lot 
more complicated, having to go to the back-end to retrieve data then update it once processing is 
complete. 

Further diagrams can be found in the appendices at reference O. Diagrams included in this section 
are: 

• Register. 
• Edit Personal Details. 
• Add Form. 
• Delete Form. 
• Submit Application. 
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Login 

 

Figure 26a: Login Sequence Diagram 1. 

1. User opens the main page and navigates to the login page. 
2. User enters their login details into the login form and clicks “login”. 

2.1. A query is run on table ‘members’ to see if the login details are correct. 
2.2a. If the login details are correct, the user is redirected to the member’s page. 
2.2b. If the login details are incorrect, the login form will be cleared and an error message 
shown. 

Alternatively, the user will not need to navigate to the login page, as shown below: 

 

 

Figure 26b: Login Sequence Diagram 2. 
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Continue, Edit and Save Form 
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1. User logs in to the application and opens an already saved P60 form. 
 1.1. Details fetched from table ‘form’. 
  1.1.1. Details fetched from the ‘employer’ table via the ‘formemp’ table. 
  1.1.2. Details fetched from the ‘p60’ table. 
   1.1.2.1. Details fetched from the ‘ni’ table. 
 1.2. Form populated from the details fetched from the tables. 
1.3. Form shown to the user. 
 2. User updates details in the P60 form’s fields. 
2.1. Details entered are validated when the focus is lost from the entry field. 
2.2a. If there are errors, the field is highlighted and an error message is shown. 
2.2b. If there are no errors, no message is shown and the form can be saved. 
3. User saves the edited details form once all of the details have been updated and validated. 
 3.1. Details updated in table ‘form’. 
  3.1.1. Details updated for the ‘employer’ table via the ‘formemp’ table. 
  3.1.2. Details updated in the ‘p60’ table. 
   3.1.2.1. Details updated in the ‘ni’ table. 
3.2. User informed that details have been updated. 

These sequence diagrams have now established the processes that need to be coded in order for the 
implementation to work. Each of the methods has its own specific routine to carry out. The 
establishment of these diagrams also give a basis for the unit testing which can be found later on in 
this report.  

 

5.4.2. Collaboration Diagrams 

The collaboration diagrams correspond to the sequence diagrams shown earlier in the report. The 
collaboration diagrams show how each part of the application, which are responsible for their own 
role, are integrated to provide the desired result on our application. 

In the case of the application being designed for this dissertation, the collaboration diagrams will be 
shown on two levels. One level will be the View and Controller. The other will look at the Controller 
and Model. This will make the application easier to understand and easier to construct. 

The diagrams below show the interactions that take place, but do not show any of the return 
messages, to avoid over complicating the diagrams. The only exception to this is the login diagram in 
which the return of a negative result is vitally important at the implementation stage. 

As with the sequence diagrams, only two diagrams have been included in this part of the report. This 
is the “Login” diagram and the “Continue, Edit and Save Form” diagram. The “Login” diagram shows a 
basic operation that will take place on the system. The “Continue, Edit and Save Form” diagram 
shows a more complex interaction.  

Further diagrams can be found in the appendices at reference P. These include: 

• Register. 
• View Personal Details. 
• Edit Personal Details. 
• Add Form. 
• Delete Form. 
• Submit Application. 
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Login 

 

Figure 28: Login Collaboration Diagram. 

The login passes the details entered in the login form to the backend to check again the database 
table “DBMembers”. If the login details are valid, then the user is redirected to the member’s page, 
else they are left at the login screen and are told that the login details were in correct. 

Continue, Edit and Save Form 

 

Figure 29a & b: Continue, Edit and Save Form Collaboration Diagram – Front End. 

At first, when a user wishes to continue or edit a form, the user selects the form on the member’s 
page. The user is then redirected to the “formP60” page. The application will then need to populate 
the form with the previously entered data, so will request the data from the back end. 

Once the data is received and been entered into the appropriate fields, the user is then able to update 
the fields. This data is validated when it is changed, then saved, which will send the data to the back 
end. 
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Figure 30a & b: Continue, Edit and Save Form Collaboration Diagram – Back End. 

In the first case, the user requests data of a previously filled in form. This needs data from a variety of 
tables, as is shown in the top diagrams above. 

When the user saves the changes, the same record needs to be updated in the same tables. 
Therefore, the same process takes place but in reverse, as is shown in the bottom diagram above.  

These collaboration diagrams will be used along with the sequence diagrams to form the basis of the 
unit testing later on in the report. Now that the MVC has been designed and all the control signals 
outlined, the implementation can begin. 
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6. Implementation Issues and Testing 
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The implementation stage is when the application is actually constructed according to the design 
specification above. The implementation section of the report shows the issues experienced during 
the development of the application. This section of the report has been integrated with the testing 
section as all of the implementation issues were established during the testing phase.  

The testing phase looks at testing the application. The basis of the section is constructed from earlier 
diagrams established in the design section of the report. The test results show the overall success in 
completing the project and what changes need to take place in order to improve it. 

6.1. Test Plan 

This document will outline the testing plan and strategy for the tax-return interactive application. This 
will include framework choices, phases of testing, testing procedures and establish if key milestones 
were achieved in the project. 

The framework that will be used for the tax-return interactive system is the ‘V-model’. An illustration of 
the procedure can be found in figure 31.  

 

Figure 31: V-model framework for testing. 
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Therefore, the following testing phases will take place: 

1. Unit Testing – This will take into account the low-level testing of individual components of the 
interactive system.  

 
Test cases will be created to include both positive and negative testing. This will be done via the 
white box testing technique. 

Pre-Requisites:  
• Requirements testing complete.  
• Each component code is complete and held under version control.  

Exit Criteria:  
• 100% of tests are complete.  
• There are 0 defects outstanding.  
 

2. Integration Testing – This will ensure that the interaction of two or more components in the 
system produce the results that satisfy our functional requirements. This phase will take place in 
stages, firstly looking at whether two components can communicate correctly, then adding more 
components to the group. Each test will have the inputs manually input and outputs checked 
against expected results. This follows the bottom-up testing model and will be completed via the 
white box testing technique. 

Pre-Requisites: 
• Unit testing complete. 
• All components code is complete. 

Exit Criteria: 
• 100% of tests are complete. 
• There are 0 defects outstanding. 
 

3. System Testing – This will test the system as a whole. This will be run by the developer taking 
into account the users requirements. Test cases will be created from the requirements with the 
inputs and expected outputs noted before the testing starts. Some of the test cases may satisfy 
more than one of the requirements. The tests will be carried out via the black box testing 
technique. 

Pre-Requisites: 
• Unit and Integration Testing complete.  
• Tests and test environment set up (as close to users environment as possible).  

Exit Criteria: 
• 100% of tests are complete. 
• There are 0 defects outstanding. 

 

4. User Acceptance Testing – This is testing that is carried out by a set of users to ensure that the 
system achieves its set criteria. This testing will be carried out in a controlled environment and will 
take into account the users requirements. This will be carried out using the black box testing 
technique, as the user is not concerned with the internal workings of the system. 

Pre-Requisites: 
• System Testing is complete. 
• Test environment is set up. List of tasks for the user to complete set. 

Exit Criteria: 
• 100% of tests are complete. 
• There are 0 defects outstanding. 
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6.2. Unit Testing 

Unit testing is the low-level testing of the application, testing individual components by manually 
entering the inputs and analyzing the outputs. From the initial design diagrams, some of the methods 
have become internal to others. These have been referenced in the method section as appropriate. 
Test modules that can be found in this section are: 

• Login. 
• Continue, Edit and Save Form. 

Other test modules can be found in the appendices, reference Q. These include: 

• Registration. 
• Registration Validation. 
• Edit Personal Details. 
• Add Form. 
• P60 Validation. 
• Delete Form. 
• Submit Application. 
• Ajax Functions. 
• P45 Functions and Validation. 
• P38S Functions and Validation. 
• Other Controller files, including input masks and extensions. 
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Login  

# Method Test Expected Result Actual Result Comments 

2.1 Redirect(login) – 
Hyperlink click test 

“Login” link clicked on 
the front page. 

Login page is shown on the 
screen. As Expected. 

The use of excessive JavaScript 
caused the form to take a long 

time to load. (See below). 
Coding converted to html, then 

as expected. 

2.2 

login(username, 
password) – These are 

the details physically 
being entered by the 

user. 

Username and 
password entered. 

Details are accepted into the 
input fields. As Expected. N/A 

2.3 check(username, 
password) 

Valid details are entered 
into the input fields. 

Details are accepted and 
access allowed. 

Page did not load, 
parameters entered into 

URL bar. 

An error in the Ajax / JavaScript 
made the process too 

complicated, therefore login 
converted to PHP script. Once 

complete, as expected. See 
figure 33 / 34. 

Invalid details are 
entered into the input 

fields. 

Details are not accepted and 
access blocked. 

Page did not load, 
parameters entered into 

URL bar. 

An error in the Ajax / JavaScript 
made the process too 

complicated, therefore login 
converted to PHP script. Once 

complete, as expected. 

2.4 
show(loginErrors) – 

Now internal to the 
check(username,passwor

d) method. 

Valid details. Pass to next method. As Expected. N/A 

Invalid details. Details on form cleared and 
user informed. As Expected. N/A 
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2.5 
redirectMembersPage() 

– Now internal to the 
check(username,passwor

d) method. 

User redirected to 
members page once 

login complete. 

Members Page is shown to 
user. As Expected. N/A 

 

JavaScript Issues 

In the first instance, the whole application was simply created on two web pages. The first was the front page of the application, the second the members 
page. This allowed for only one set of data to be viewed by a member and one set to be viewed by anyone accessing the website.  All of the content for these 
pages was stored in a JavaScript file and loaded when the function was called for. 

When the pages are first loaded, all of the JavaScript files needed to be downloaded onto the clients’ computer. With the sheer volume of content that was 
stored in these pages, the user had to wait a long time for the page to load. This meant that the user was constantly presented with the screen shown in 
figure 32 below. 

 

Figure 32: One of many pages suffering from having too much javascript to control the content of the page. 

This issue was solved by converting the pages back into html with the layout controlled via CSS. This allowed for not only faster loading times, but easier 
management of layout and content. The disadvantage of converting was that page transactions were not as smooth or fast. This was resolved through the 
use of jQuery.  This would slide the current page out, then slide the new page into position. 
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Ajax Complication 

Due to a problem with the loading of the Ajax scripts and the fact that the details are held in a form, when the user clicked the login button, the users details 
were put into the URL bar as shown above: 

 

Figure 33: URL bar when login was clicked. 

Despite something actually happening, the page would never actually login and set the session as it should have done. Therefore, a complete change was 
needed in order to get the login to work effectively. To resolve this issue, the login procedure was changed to a PHP file, so now the login works as 
appropriate, producing the following outputs: 

Valid Login: 

 

 

 

Invalid Login: 

 

 

 

 

Figure 34a & b: Valid and Invalid login. 
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Continue, Edit and Save Form 

# Method Test Expected Result Actual Result Comments 

5.1 getFormP60Details(id) Database accessed 
and data fetched from 

table form via id. 

Data returned from table 
form. 

As Expected. N/A 

5.2 getFormEmp(fid) – 
Internal to 

getFormP60Details() 

Database accessed 
and data fetched from 
table formemp via fid. 

Data returned from table 
formemp. 

As Expected. N/A 

5.3 getEmployer(paye) – 
Internal to 

getFormP60Details() 

Database accessed 
and data fetched from 

table employer via 
paye. 

Data returned from table 
employer. 

As Expected. N/A 

5.4 getP60(username + ni– 
Internal to 

getFormP60Details() 

Database accessed 
and data fetched from 

table p60 via 
username and ni. 

Data returned from table p60. As Expected. N/A 

5.5 getNiCont(fid)– Internal to 
getFormP60Details() 

Database accessed 
and data fetched from 

table nicont via fid. 

Data returned from table 
nicont. 

Due to the concurrency 
issue identified in test 4.12, 

there was an issue of 
getting the correct ni details 
for the form that is shown. 

Once the concurrency issue was 
resolved, As Expected. 

5.5 getNI(nid) – Internal to 
getFormP60Details(). Also 

available separately for 
when a new NI is added to 

the form. 

Database accessed 
and data fetched from 

table ni via nid. 

Data returned from table ni. As Expected. N/A 
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5.6 returnForm() Details fetched from 

database are allocated 
into the correct user 
inputs on the form. 

Inputs on the form are 
updated with the correct data 

as appropriate. 

The fields were not 
populated in some 

browsers. 

 

CSS issue with cross-
browser settings. 

Due to the coding convention 
used, in some browsers the 

fields were not updated. Issue 
resolved as below, then as 

expected. 

Fields were slightly askew 
depending on which browser 
was used. Issue resolved as 

below, then as expected. 

5.7 updateP60Details() – The 
user physically enters the 

data into the fields. 

Details are able to be 
updated with the 
appropriate data. 

Data accepted into the input 
field as appropriate. 

As Expected. N / A 

Fields that should not 
be updated cannot be 

updated. 

User cannot enter data into 
the essential fields. 

As Expected. N / A 

5.8 validateP60Changes() As test # 4.4. As test # 4.4. As Expected. N / A 

5.9 showChangeErrors() As test # 4.5. As test # 4.5. As Expected. N / A 

5.10 updateForm(fid) Record fid is updated 
on table form with the 

new data from the 
form. 

Appropriate data is updated. As Expected. N / A 

5.11 updateEmployer(paye) – 
This is now internal to 

updateForm() 

Record paye is 
updated on table 

employer with the new 
data from the form. 

Appropriate data is updated. As Expected. N / A 
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5.12 updateP60(fid) – This is 

now internal to 
updateForm() 

Record fid is updated 
on table p60 with the 

new data from the 
form. 

Appropriate data is updated. As Expected. N / A 

5.13 addNIPopulated() Add a new NI to the 
current form. 

NI details are added and 
attached to the form. 

As Expected. N / A 

5.14 savedP60Update()– This 
is now internal to 

updateForm() 

User informed once 
the data has been 

saved. 

Alert box confirming that all 
details have been saved. 

As Expected. N / A 

 

JavaScript and CSS issues 

Initially, the population of the input fields was done by updating a forms element. An example of the convention that was used is shown below. This code put 
the users NI value into its field on the form personal details. 

personalDetails.elements['niNumber'].value = ni; 
 
Initially this worked well in the developers browser (Google Chrome), however when other browsers were tested for functionality, the fields simply did not 
populate and would be left blank. Therefore, the code was converted to populating elements by their id as shown below. This worked perfectly well in all 
browsers, so the convention was kept. 

document.getElementById('userName').value = ni; 

Once the fields were populated, there was then an issue with their positioning. Initially, an image of the form was put onto the webpage then the input fields 
were positioned over the top of it. This would look OK in one browser, but would be presented differently in another browser as can be seen in figure 35 
below. 
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This was due to the individual browsers default settings for certain elements of CSS. One way to resolve this issue would have been to set all of the defaults 
as required. However, there would still be an issue if the screen size was to be adjusted or the window size changed. Therefore, the form was converted into 
a digital format to be as close to the original as was needed. This would resolve all CSS issues due to the HTML control the developer had over the page. 
Examples can be seen below in figure 36: 

 

 

 

 

 

 

 

 

Figure 36 a & b: New Form P60 shown in Google Chrome (left) and Mozilla Firefox (right). 

Figure 35 a & b: Old Form P60 shown in Google Chrome (left) and Mozilla Firefox (right). 

  



Cand #: 10282   
HMRC Interactive Tax Return Application for Students 
 

54 | P a g e  
 

 

6.3. Integration Testing 

Integration Testing refers to the testing of bigger and bigger components of the application as a 
whole. Units are plugged together to ensure that they work correctly, building the components up until 
the system is tested as a whole. This stage of testing is still carried out by the developer and focuses 
on the functionality of the application. 

The way that the application was developed means that integration took place within the unit testing 
phase shown above. With so many of the methods made internal to one another, a lot of the 
integration testing has already taken place. If the application was to be further developed and 
incorporated with the HMRC’s current databases, the integration testing would need to be a lot more 
in depth and would take a lot longer to do. As the application is run off its own databases, the need for 
integration is low. Therefore, in this section, an overall test of each of the use cases will take place. 
This will be tested using the white box testing method. 

The test modules that are shown in this section include: 

• Login Module. 
• Continue Module. 

Further tests can be found in the appendices at reference R. These include: 

• Registration Module. 
• Edit Personal Details Module. 
• View Personal Details Module. 
• Edit Form Module. 
• Save Form Module. 
• Add Form Module. 
• Delete Form Module. 
• Submission Module. 

 

Test #: 6.3.2. Test Name: Overall Login Module Test . 

Desc: Testing the overall functionality of the login module of the application. 

Set Up: Application structure is set up and running online. Sample data is input into the members 
table. Login page and controller methods are online and running. 

Test: • User enters invalid login details. 
• If error is thrown, correct login details are entered. 

Expected: • If either the username or password is invalid, access is not allowed. The user is 
informed and redirected to the login page with all the previously entered data 
cleared. 

• If correct details entered, user session is started and user is redirected to 
member’s page. 

Result: • As Expected. 
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Test #: 6.3.8. Test Name: Overall Continue From Module Test . 

Desc: Testing the overall functionality of the login module of the application. 

Set Up: Scripts are uploaded to the web server and run online. Developer tool used to step 
through the script step by step to ensure that all methods are followed as expected. 

Test: • “Open” button is pressed on the members page. 
• Some data is changed on the resulting form. 

Expected: • P60 form page is opened. 
• Data retrieved from the back end relating to the specified form. 
• Form fields updated with data. 
• Data is able to be changed by the user. 

Result: • As Expected. 

 

All of the integration tests were run and successfully completed. Any errors that occurred are listed, 
with all issues being resolved. Now that the white box testing is complete, the application needs to go 
into its black box testing phase. 

 

6.4. System Testing 

System Testing refers to the testing performed by the developer to ensure that the system works 
module by module ('unit testing') and also as a whole. System Testing will ensure that each function 
of the application works as expected and that any errors are noted and analyzed. System Testing will 
not concern itself with the functionality of the application, but with whether the actions performed are 
appropriate to meet the needs of the users. The tests are defined by the specified requirements found 
in section 4.7 of this report. This is a black box test module. 

As the layout of the test cards are the same as the integration testing shown above, all cards for this 
section have been moved to the appendices, reference S. These test modules include: 

• Primary Functional Objectives. 
• Primary Non-Functional Objectives. 
• Extended Functional Objectives (completed ones only). 
• Extended Non-Functional Objectives (completed ones only). 

On completion of this section, the developer testing is complete. The application will now need to be 
put to the target user group to see how they rate the product. 
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6.5. User Acceptance Testing 

This phase of the testing is carried out by the users themselves, establishing if they are happy with 
the product or not. This is the final stage of testing before the product is ready to be rolled out. The 
test is conducted in a controlled environment as is detailed below. The user will then complete a 
series of tests relating to the use case diagram and scenarios detailed earlier in the analysis section 
of this report. 

This phase of testing allows the user to give feedback on the final application before it is rolled out, as 
well as solving any bug issues that need user input to squash. This stage of testing is only complete 
once 100% of the tests pass. If any issues are raised, testing must continue until the user is 
completely happy.  

This section was conducted via a questionnaire, which can be found in the appendices at reference T. 
The user was asked to complete a series of scenarios, such as that shown in figure 37 below. This 
would give the developer a series of both quantitative and qualitative answers to measure how 
successful the application was.  

Figure 37: Sample scenario with questions.  

Within the questionnaire was a series of quantitative questions, such as question 1 in figure 37. The 
user would give a response on a variety of aspects, including layout, ease of process and 
understanding, scoring a mark between 10 for excellent and a mark of 1 for very bad. These would 
help to establish if the application achieved its key requirements or not. A table summarizing these 
quantitative results can be found below in figure 38. The x-axis values represent the quantitative 
rating, the y-axis values represent how many of the 30 on average voted for that mark overall. 

SCENARIO 2: From the front members screen, navigate to the registration screen and complete the 
registration process using any details that you wish. 

1. Please rate the following:  
 

Factor 10 
(good) 

9 8 7 6 5 4 3 2 1 
(bad) 

Ease of understanding           

Information provided           

Validation           

Overall           

 
2. Was there anything you felt was missing from the system? 

 
 

3. Once you submit your details, please check your e-mail. This may have been sent to your spam folder. You 
should have an e-mail from pf45@sussex.ac.uk. 
Did you receive this e-mail? 
 Yes  No   

 
4. Was the information provided useful? Was there anything missing? 

 
 
5. Any other comments? 
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Figure 38: User average responses to quantitative questions on User Acceptance Testing in the 
appendices, reference T. 

Overall, the following positive conclusions can be drawn from the table above and from results that 
can be found in the appendices: 

• The application was simple and easy to use.  
• Overall, the users were satisfied with each of the scenarios and felt that they were easy to 

use, with all quantitative scores being 7 or above. This means that all of the user-based 
requirements were successfully achieved to a level that the target audience were pleased. 

• Overall, 100% of users were able complete all of the processes asked of them (based on the 
yes / no questions results). 

 
The following opportunities to improve the project were highlighted from the results in the appendices: 

• Information available to the user could be improved. Quite a lot of the information ended up 
as block text due to there being no way to portray it as an image. Many users found they did 
not have to view this information though. 

• There seemed to be a delay between the page opening and data being entered into the 
fields. This should be addressed with some kind of please wait or similar, so the user knows 
when they are able to start filling the data in. 

• The overall style of the webpage could be more professional. This can be done through 
further development of CSS and the additional use of jQuery to make the application more 
interactive. 

 
Further conclusions that can be drawn from user’s comments include: 

• Pressing enter on some of the forms caused an error, with all the parameters being put into 
the URL bar as a post method. This could be controlled by disabling the enter command via 
JavaScript.  

• Feedback from the application was more than suitable, with users informed what was going 
on at every stage in the process. The use of confirmation boxes and please wait div’s was 
very effective. 
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• If the year field is left blank when making a submission, the following page is empty and you 

are still able to make a submission. This can be addressed through JavaScript validation of 
the year and redirection back to the member’s page if necessary. 

 
All of the issues highlighted were later resolved and re-tested by the user, to which there was a 100% 
positive result. This meant that the user acceptance testing phase was completed. The results also 
confirm that all of the primary objectives have been achieved to an excellent degree, leading to an 
overall success in the implementation of the application. The application can now be fully 
implemented and deployed into the market place. 
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7. Discussion and Future Development 

The aim of the project was to create an application that would make claiming tax back from HMRC a 
simple process for students. Overall the project went well with many positive aspects attached to it, 
such as: 

• The accuracy of the validation of data within the application was highly effective. If any 
inaccurate data was entered through other reclaim streams it is likely the application would be 
refused. This new application addresses this problem. 

• Minimal effort is required by the user to make an application. Only a few data fields from a 
form in front of the user are needed. The application could easily be completed in a small 
amount of time, dependent on how many forms the user needs to enter.  

• With so many repeating fields throughout the application, as many fields as possible were 
automatically populated. This meant that minimal data entry was required from the user.  

• The main extensions of the application were achieved, with the three main forms involved in a 
student’s tax calculation implemented and fully integrated to form the final calculation on the 
submission page. A quick calculator on the front end of the application also worked well and 
calculated accurately. 

 
The project has also enhanced the developer’s skills including: 

• Increased skills in personal time management, with deadlines being set and the need to work 
independently.  

• Ability to work under pressure of time, work load and deadlines. 
• Development of report writing skills, including the ability to keep the balance between report 

writing and the practical development of the application. 
• An enhanced understanding of programming languages including JavaScript, jQuery, CSS, 

PHP, SQL and Ajax. This includes the ability to be more fluent and professional in the layout 
and the commenting of code along the way. 

• A new understanding of the BCS code of conduct and practice. This includes being able to 
work within the frameworks and adapt the application to pass all the criteria it defines. 

However, there are also some aspects of the application that could be improved, such as: 

• The layout and the user interaction experience could be a lot more professional. Despite the 
functionality working well, it is felt that there are gaps in making the application aesthetically 
pleasing and interactive. If more time was available it would be spent developing the 
environment further, making it look more professional via CSS and creating an improved user 
experience through scripting languages such as jQuery. 

There were also some problems experienced by the developer during the project. These aspects 
were vital in the formation of the final application and will need to be developed for future projects and 
for professional career development: 

• Naming processes in the correct conventions so that a third party can take over the project at 
a later date. The original design contained many errors in the naming conventions. Despite 
not affecting the implementation as a whole, if any third party was to be involved they would 
have struggled to understand how the application was developed. 

• Cross-browser compatibility issues. Some JavaScript and CSS methods worked in different 
ways on different browsers, causing a few issues at the implementation stage. Despite not 
being fully rectified, the positioning issues are as such that it does not majorly affect the layout 
of the user interface, which ever browser the user is browsing on. 

Despite all of the primary and 3 of the extended objectives being achieved, there are still many 
extensions and developments the application could go through in the future. This includes: 
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• More forms being implemented within the application. With an established structure, it would 

be easy to implement more of HMRC’s forms online. This would include forms for self-
assessment and self-employment. 

• Extending functionality to give users the ability to make payments online, such as paying for 
an extra year’s pension and self employment tax payments. 

• Development of HMRC-side processing. This could be done via integration of databases or 
through the creation of a HMRC office login, allowing workers to view and verify any 
applications, passing the funds into the users account in the click of a button. 

• Employers filling in their forms online, cutting out the need to issue a paper copy to each 
employee. An electronic copy would then be sent via e-mail to the employee and a copy sent 
to HMRC, leading to an automatic application once all forms are submitted.  

Overall, an excellent framework has been created with the main functionality implemented. This has 
potential to be extended or integrated with other systems, to the lengths that it could affect every 
person in the UK should it be fully developed and deployed. The application has also taught the 
developer skills that will be used in future projects, including the art of time management, working 
under pressure and furthering their programming experience, leading to more successful projects in 
the future. 
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8. Conclusion to Project 

The interactive HMRC student tax back application successfully achieved all of its primary objectives 
to an excellent degree. Three of the five extended objectives were also achieved with an excellent 
degree of functionality.  

Several skills sets were also developed during the dissertation process. The primary one being the 
developer’s ability to work under pressure to produce not only a product, but also any paperwork 
relating to it. On a technical level, programming skills were refined in over six different programming 
languages, including JavaScript and PHP to name just two. New development platforms were also 
used, including the use of Eclipse, browser-based error consoles and development tools, such as 
those found in Firefox and Chrome.  

The skills that have been developed will aid the developer who is looking to move into a career in 
project management in an information technology role. The technical and soft skills enhanced during 
the dissertation process can be transferred to an employment situation, with the developer being able 
to understand what needs to and can be achieved in a relatively short period of time. The project will 
also be taken through further development, with the developer currently looking for employment in 
HMRC’s online development programme, hopefully leading to the product being implemented and 
deployed in the near future.  
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