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[bookmark: _Toc164425190]Appendix 
This paper investigates stock management systems (SMS) and accessibility designs for user interfaces. Research has been conducted into stock management and SMS. An overview has been given for the methods of stock management, the technology of SMS, and the different types of SMS available. Reading was then conducted into the concepts of human computer interaction (HCI) this is the study of how people interact with digital systems on a phycological level. From there a study of front-end web design was conducted, looking at the different concepts and best practices. After reading and research, designs for the user interface and data processing models were created. With these designs development of the system could begin. Once development had concluded a series of developer tests were held before showing the system to the client who provided feedback, this feedback was used to draw conclusions, recommendations, and self-reflections.  

Below is a link demonstrating the functionality of the completed system.
https://www.youtube.com/watch?v=hDVSPv1rISs
 













[bookmark: _Toc164425191]Introduction 
The project will consist of researching and obtaining a good understanding of the stock management process, and stock management systems. Additional research will be conducted regarding what makes a good user interface and how to develop a proficient user experience. 
The purpose of this project is to analyse existing stock management systems and develop a bespoke system for a kickboxing school. All existing systems that have been examined, have been deemed overly complex and unintuitive for less technically proficient users.   
The aim for this research project is to understand what makes a good user interface and develop one that aligns with the client’s requirements. To achieve this aim, a set of objectives were created. 
The first objective consists of researching stock management, SMS, the different types of SMS, and reviewing existing systems, further research will look at UI design and HCI. The second objective will involve conducting interviews with the client to understand their specific requirements and the features that they want for the system. When the design requirements are obtained an appropriate user interface will be designed and shown to the client for feedback. Once the user interface design has been accepted by the user, development can begin. After development has concluded, testing will begin, the responsiveness and functionality of the app will be thoroughly tested. The final objective for this project is to collect feedback from the client and perform an evaluation on the application. 
The following chapters within this document will consist of providing an overview of stock management, inventory, stock management systems, HCI concepts, and design requirements. Further chapters will consist of the data flow diagrams, ERDs, wireframes, and mock-ups. There will also be sections showcasing the development processes and testing, the final section will consist of evaluations. 








[bookmark: _Toc164425192]Literature Review 
[bookmark: _Toc164425193]The Differences Between Stock and Inventory 
Throughout the initial research process for this project, the terms “stock” and “inventory” were used interchangeably, however the concepts are not the exact same. Further research has been conducted to better understand the differences between these concepts. [1]
Inventory refers to the raw materials required to make a finished product. These raw materials can either be sold directly to a customer or can be used by the business to create a product. An example of inventory would be timber, a builder’s merchant might use the timber in their warehouse to create a finished product that they sell, or they may sell the raw timber to a construction company. To summarise inventory can include a finished product or the raw materials required to create a product.  [2]
Stock simply refers to the finished product that a business sells. An example of stock would be a mug, a small shop might import mugs and sell them directly to customers. As the mugs are a finished product and is not a raw material that can be used to create anything, it counts as stock. [3]
While stock and inventory are different concepts, the applications that track and store them work the exact same, in some cases an IMS may have more information about an item when compared to a SMS. 
[bookmark: _Toc164425194]Stock Management
Stock management is a process that involves the storage, tracking, ordering, and quantity of products within a business. [4]

Key tasks within this process can include monitoring stock levels, replenishing inventory, arranging stock, and doing inspections for potential damage on new stock deliveries. Efficient stock management holds significant importance, as it fine-tunes the balance between supply and demand, a crucial principle in business operations. Furthermore, it ensures the organization of a business's products, particularly beneficial in cases where the inventory comprises many items. [5]
[bookmark: _Toc164425195]Stock Management Systems
A stock management system is a software designed to monitor stock levels, sales, and oversee warehouse and delivery processes. This system automates stock counting and updates which increases accuracy and saves time through digitization. Additionally, it offers valuable insights for businesses and warehouse staff such as helping determine optimal times for new stock orders, flag up any stock issues, and identifying top-selling products. [6]

Key features of a stock management system include asset and product tracking, stock optimization, service management, establishing reorder points, and product identification. The software also provides information on current market trends and conditions, enabling businesses to adapt, capitalize on new sales opportunities, and make informed changes. [7]
[bookmark: _Toc164425196]Types of Stock Management Systems
There are various types of stock management systems available, a business would have to determine which system would work best for them. The size, industry, and specific requirements of the business will determine which system they use. [8]

The manual system stands as the simplest of all SMSs. It involves physically counting the stock by hand and documenting the numbers either on paper or in a digital spreadsheet. This approach is effective for small businesses as it incurs no additional cost, and their typically modest inventories do not require a complex technical system. This is the current system that the client uses. [9]
 
The perpetual system utilizes Point of Sale (POS) systems and online tracking tools to maintain a real-time inventory record. While it incurs higher costs compared to manual stock counting, it offers a continuously updated representation of stock levels, eliminating the human error associated with manual counting. Notably, the perpetual system is adaptable and suitable for businesses of any size. [10, 11]

A periodic system requires conducting physical stock counts at designated intervals instead of tracking daily. The interval that stock is counted could be weekly, monthly, or annually. [10, 11]
[bookmark: _Toc164425197]System Design
[bookmark: _Toc164425198]Methodology 
For this project, the agile development methodology has been adopted. This methodology focuses on breaking a project down into several phases and emphasises communication and collaboration. This methodology involves conducting multiple tests throughout development, there is also frequent communication between the developer and the client. The developer is looking for feedback so they can make relevant changes or improvements based on the client’s requirements. [12, 13]
[bookmark: _Toc164425199]System Requirements 
Interviews have been conducted with the client, and a set of design requirements along with system features have been agreed upon. Two interviews were held with the client, the first was a discussion on the features and functionality that the client wanted the system to have. The second was a discussion on UI design. 
The client wants a simple system that will allow them to view, edit, and add stock. In previous discussions it was suggested that the system should work on mobile and desktop devices however, the client believes they will struggle on a smartphone and would rather exclusively use the system on a laptop/desktop. 
The client requested that a login system be included to protect their data, it will consist of username and password authentication.
They have requested an intuitive way to add stock to the database, a dedicated page with a form that has fields for inputting stock information was suggested, this was deemed appropriate by the client. 
To view the database records, a page with a table that displays the stock items was discussed. The client was happy to have the records displayed this way, they also wanted a button that will delete a stock item as well as buttons to add or remove stock levels.
[bookmark: _Toc164425200]Human Computer Interaction (HCI) and User Experience (UX)
Due to the clients limited proficiency with technical systems and interfaces, research has been conducted into how to make the system as user friendly and approachable as possible. 
There are many human characteristics that need to be understood and considered to make an effective UI. Factors such as how information is presented to the user and how they interact with the system are very important. [14]
Some human characteristics that need to be considered when designing the system include physical ergonomics, consistency, familiarity, sense of control, efficiency, and error management. [15] 
[bookmark: _Toc164425201]The Client and CTS
The client suffers carpal tunnel syndrome (CTS), this disability can cause aches or pain in the fingers, hand, and arm. CTS can also lead to numbness in the hands, tinging pins and needles, along with a weakened thumb and difficulty gripping items. [16]  
The client expressed suffering from some of these symptoms, specifically weekended thumbs along with pins and needles. Considerations need to be made when developing the system. Simple  
The system shall be made with simple interactions for the client, the number of clicks, taps, and mouse movements will be kept as low as possible as to not overwork the client’s hands. Elements such as buttons and form fields will be made larger and spaced out more to make clicking them easier. Interactable elements such as navigation buttons will be placed relatively close together to limit mouse movement. [17, 18]
As a person ages, they generally suffer from a reduction in precise motor control, hand-eye coordination, and slower response times. [19] These difficulties are exacerbated by the client’s physical condition.   
Most healthy and abled people find using a mouse easier for accurate actions than using their finger. However older people find using a mouse to make precise movements difficult due to the sensitivity of mice. Additional mouse actions such as click-drag, click-hold, and click-draw can also be difficult to complete. [19]
Older people also find using touch interfaces easier, research has shown that the ability to tap one’s finger lasts longer that other motor skills. However, gestures can be difficult to perform by some senior individual, actions such as pinch, zoom, multi-finger swipes/taps, and long presses can prove difficult to perform and remember. [19] For these reasons, gestures on the mobile version will be kept to a minimum.  

[bookmark: _Toc164425202]Consistency 
Consistency plays a vital role in HCI and UX. There exists standards, guidelines, and unwritten rules that designers should follow when they design user interfaces. Adhering to additional best practices ensures consistency and predictability for users, this creates a seamless experience for users as they can refer to their past experiences when interacting with a new UI for the first time. [20]
For example, users universally expect features like a website's logo to serve as a home button. Incorporating such familiar features reduces cognitive load, as users are already acquainted with their functionality. [21]
Research has been conducted on existing SMS platforms, analysing their layout and design choices. Many of these systems follow similar design principles and standards. Some of these design choices shall be incorporated into the client's system, some designs and features will be familiar to the client as they have tried other SMS before. This approach helps make the system approachable to other users and not just the client. 
[bookmark: _Toc164425203]Usability 
Another key concept of HCI is usability, while the appearance of an application is important, if it is difficult to use and not intuitive for a user then it likely will not succeed in its purpose. It should be clear to the user what each element of the system does. [22, 23]       
[bookmark: _Toc164425204]Task Orientated Design
When designing a system that’s main purpose is completing specific tasks, it should be made as easy and as intuitive as possible for the user to complete that task. Having correctly labelled buttons and forms is essential to optimising the task flow for the user, it should also be easy for the user to know where they are within the system. [24]
The system being developed for the client consists of adding, editing, and viewing stock items. These tasks will be made easily accessible to the client to streamline stock tasks.  
[bookmark: _Toc164425205]Forms 
[bookmark: _Toc164425206]The forms in the system will be simple with no unnecessary icons or imagery, the forms will consist of an appropriately named label and the corresponding field. By not including unnecessary elements it makes the form considerably easier to use as the user is not overwhelmed with elements and clutter within the form. Also, by only having the labels for the form fields it makes clear exactly what type of data should go into the field. [25]

A concept known as logical sequencing will also be implemented into the form layout. This means that the order of fields will follow a logical order, the first field will contain the name of the stock item, further fields will contain information about that item, and the final field will contain the number of stock available. [26]
A simple but useful feature that will be implemented is tab-key navigation, this allows the user to press “tab” to jump from one form field to another. It will be important during development to ensure that the tab order is logical, this means that the user will go from one form field to the one below it and then the one below that. Leaving this out could greatly confuse the user as they try to fill the form in but are not sure which field they are selecting. [27]  
Another simple quality of life feature for the user is to have the labels and form fields connected, so if the user clicks on the label, then it selects the form fields and allows for the user to type into it. This makes it a bit easier for users to select the fields and will be beneficial to the client as there is a larger area for them to click so they can start typing. 
The completed stock management system will be a simple but effective tool for the client. Steps and considerations will be made to ensure its user friendliness and robustness, extra attention will be paid to the client’s specific needs and limitations with digital systems. 
















[bookmark: _Toc164425207]Front End Design 
[bookmark: _Toc164425208]User Interface (UI) Design
During the initial discussions with the client, it was quickly noted that the main issue they had with existing stock management systems was their overly complex user interfaces. The client found them hard to navigate as they were bombarded with pop-ups and ribbon bars filled with irrelevant features. Another issue they experienced was struggling to view some systems due to the choice of colours, some sites had poorly selected colour pallets and gradients that put a lot of strain the client’s eyes.  
To interact with the stock management system, the client will use a graphical user interface (GUI) which will allow them to view, add, and remove stock items from the system. The GUI design will be “invisible” meaning that it will not be intrusive and pull the user’s attention away from the task they are trying to complete. [28] To make the workflow as easy as possible for the client, a simple and intuitive GUI will be developed. 
[bookmark: _Toc164425209]Page 1 – Login  
The first page of the system will have a login form that will request the client to enter their username and password, this provides a layer of security for the system and will prevent unauthorized users from making changes to the system. The client’s brand colours will be implemented into this page and other parts of the system. [29]
The client is very proud of the brand they have created, and incorporating its colours into the system will create a sense of familiarity and pride for the client. Their logo will also be incorporated into this page, a logo is the backbone of a brand and is often how people will recognise a business. Including it in the system will again add familiarity for the client. The idea of using digital systems such as this one is already foreign for the client, so it is important to make it feel as familiar and trustworthy as possible. Utilising blue in the design is useful for its positive association with a feeling of peace and invokes a sense of trustworthiness, and professionalism. [30, 31] 
A combination of brand familiarity and the positive qualities of blue should provide a calming and enjoyable experience for the client as they use the system.   
Other colours that will be used on this page are white and a bolder contrasting colour for the login button. A contained button will be used for the login element, this type of button has a solid background and is often used for call to actions (CTA) and important actions. The reason for a contrasting colour on the button is to draw the user’s attention to it. [32,33] 




[bookmark: _Toc164425210]Page 2 – Stock Table
The main page of the system will be the record table, this is where the client will be able to view and edit all their stock items. The client has a list of their stock items along with required headings such as colour and size. 
Readability is the most important visual requirement for the table, only the relevant stock data will be presented in the table, this will allow the client to quickly look at the table and gather a full understanding of the type of stock they have and how much of it is available. To improve readability larger than average fonts will be implemented with plenty of padding and spacing around the text, this will make it easier for the client to quickly scan through the record to find the exact information they need. [34]
The concept of visual hierarchy will also be implemented into the table’s appearance. This concept involves styling and arranging elements to show their importance. The table headings will be larger and bolder than the other cells, this will make them stand out more to the client and emphasize the header information. [35,36]  
There will be an additional column in the table that will have tools allowing the client to edit the number of each stock item and delete it, appropriate icons will be used to signify their purpose. 
The main colour of the table will be a light blue, this stays in line with the colours previously used throughout the system. 
[bookmark: _Toc164425211]Page 3 – Adding Stock
The final page of the system will consist of a form that will allow the client to add a new stock item to the database. The number of form fields will be dependent on the client’s requirements for the stock details. This page will have the same header and navigation bar as the stock view page.[37] 
Industry standards and best practices will be followed for form design. 











[bookmark: _Toc164425212]Wireframes
Wireframing is a low fidelity design of a system or website, its purpose is to show the structure and layout of a site. Wireframes are utilized in the early design stages and do not include colours, fonts, or graphics, they are simply used as a structure to follow for mock-ups or when development begins.[38] 
[bookmark: _Toc164425213]Login Page 
Below is the wireframe for the login page, this will be the first page the client lands on as they enter the system. The page consists of the client’s logo on the top left with a login form in the centre. The word “login” is located at the top of the form with two form fields below it and a login button below them. The form fields are where the client can enter their login details, a username and password, once their credentials have been entered, they can press the login button and proceed to the system. 
[image: A login screen with black text
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[bookmark: _Toc164425214]Adding New Stock Page
This next wireframe is for the “add stock” page. There is a header, navigation links, and profile icon located at the top of the screen. The navigation links will lead the client to the other pages of the system and the profile icon will act as a log out button. 
[image: A screenshot of a web page

Description automatically generated]Located in the centre and below the header is the form that allows the client to add new stock items to the database. It features six fields that the user can enter stock information into. Located towards the bottom right is the add button. When the client has filled the form with the relevant data, they can press the button which will extract the data from the form and insert it into the database.












[bookmark: _Toc164425215]Stock View Page
Below is the wireframe for the “stock view” page, this page will act as the main hub area of the system. It includes the same header and navigation layout as the previous page, below it and taking up most of the page is the stock table. The table columns are the same as the fields from the add stock form when the client adds a new item to the database the stock data will also appear in this table.   
[image: A screenshot of a computer
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[bookmark: _Toc164425216]Mock-ups 
A mock-up is a static high-fidelity design of a web page or application. Unlike a wireframe it will feature fonts, colours, icons, and imagery but it still has no functionality. The mock-up will typically hold some stock data as well, this will be relevant for this project. Mock-ups are useful for creating an almost finished design for developers to follow, it also allows for quick changes to be made and tested for the design without the need for changing large amounts of code. [39]
[bookmark: _Toc164425217]Login Page
The mock-up design for the login page can be found below. The layout has been slightly changed from the original wireframe, with the client’s logo being moved to the centre of the page. The reason for this change was due to the visual hierarchy of the page, the goal for this page is to allow the user to log in via the form. But, with the logo originally located towards the top left it draws the user's attention away from the form, this is not ideal. So, the decision was made to keep the form and logo centre aligned and close together to keep the user’s full attention on the form. [40]
[image: A blue yellow and white stripes

Description automatically generated]The client’s brand mainly consists of blue, so a dark blue background was used for this page to add a sense of familiarity for the client as they use the system. This is an important consideration in UI design, using consistent brand colours and themes can trigger recall and make the user feel a certain way. 
By using similar colours to the client’s brand in the design it will make the system feel familiar and invoke positive emotions with the client. [41]
The online colour palette tool Color Hunt was used to create a colour palette that would be applied for the whole site. This tool also ensures that the colours contrast and work well together.  
[image: A screenshot of a login screen

Description automatically generated]







The form was coloured with the cream from the colour palette and the “Login” button was filled using the yellow. The reason for using the yellow for the button was to draw the client’s attention and indicate that it is an element that can be interacted with, including text that describes what the button does also helps with clarity. [42]
The form and button elements were given rounded corners due to the centre of our vision focusing better on circular details. [43]
Rounded corners are also psychologically associated with a sense of safety due to their smooth and non-threating appearance. In web design rounded corners also work well for call-to-action features as the brain finds the roundedness easier to compute.[44] 
A drop shadow for the button and form fields has also been included, this was done as it indicates to the user that these elements can be interacted with and clicked. [45]
[bookmark: _Toc164425218]Stock View Page
This is the page where the client can view their stock items. The header contains the page name, navigation links, and profile icon. The main colours of a system should generally not exceed three total colours, for this reason the header was kept the same blue as the login page background. [46]
Using the same blue for the header maintains consistency throughout the system, and makes it stand out to the user. A paper written by RNIB suggest that if the background colour is dark then the text should be white or somewhere around that spectrum of colour. The shade of blue chosen is dark, so having a lighter colour for the text is essential for readability. [47]
Proximity in UI design refers to how elements and content are placed relative to each other. The navigation links and profile icon are close together but are still evenly spaced out. Their closeness indicates that they are related in their purpose, but the spacing prevents the elements from appearing cramped and makes miss clicks less likely. 
The concept of design balance is also integrated into the header. This HCI concept refers to how elements are distributed. By having the page name on the left and the navigation and login elements on the right it creates an even balance within the header. The client will not be overwhelmed by trying to process too much information at once. There is a clear distinction by having informative text and interactive elements separate by a healthy amount of white space. [48]
The page name was placed on the top left as the natural reading flow adopted in most languages is left to right. So, when the client enters this page their eyes will start at the top left, placing the page name here immediately lets them know what page they are on, avoiding any confusion. [49]
The page name is also coloured with a dark grey and has a small drop shadow. The navigation bar always plays a part in notifying the user where they are on a site, so by having a different style for the page they are on it makes clearer to the client where they are within the system. [50]
The profile icon is generic and is a standard icon used across many social media apps and websites. The client should be able to recognise its purpose however this may be changed during development when feedback is requested from them. The profile icon once clicked will open a dropdown menu with a log out button. This provides a quick and easy way for the client to log out of the system. [51]
A simple sans-serif font called Segoe UI was used for the navigation bar. Sans-serif was used due it being easily readable on screens, the navigation bar must be clear to the client, so they know exactly what page they are clicking on and expecting to enter. The absence of serifs also gives this font a minimalist and cleaner appearance, which will limit the amount of the cognitive processing required for the client to read it. Segoe UI is a generic font that may appear boring, but for the purposes of this system it is more than sufficient. [52]
A different sans-serif font called Gill Sans MT was used for the page name. It still has the benefits of a sans-serif font such as easy readability, however this font is more visually interesting that Segoe UI. By using a different font, it prevents fatigue from looking at the same font. It also helps with hierarchy, by making the page name font different it stands out more, its level of importance has also been defined by it being larger and bolder than the text in the navigation bar. [53]
Two different fonts are used in the table, they are Franklin Gothic for the column headers and Bahnschrift for the table cells. Both fonts follow the theme of sans-serif, so they are easy to read. Similar hierarchy principles as before having been used, for example the column headers are larger and bolder than the text in the cells.  
Discussions with the client have been held and a list of table requirements has been formed. There are a total of six table columns that display information about each stock item the seventh column stores tools that allow the client to change the stock quantity and delete a stock item. Each cell in the table has sufficient padding to improve readability of the text within it. A light blue/grey was used for the background of the table, this follows the colour scheme of the system, but does not used the same blue as the header, this is done to avoid fatigue from looking at the same colour. 
As the table has a light background dark text was chosen for better contrast and improved readability. A study conducted by Dr Lauren Scharff found that the most readable colour combination was black text on a white background. Lauren mentions in her research that ”in every colour combination surveyed, the darker text on a lighter background was rated more readable than its inverse”. [54]
Even though the table does not use the most readable colour combination it still has the better combination of colours with dark text on a light background.
The final column in the table stores the stock editing elements. Icons were used as they are a simple and effective way of providing information or context to a user without needing any text, this means they take up less room and can quickly communicate their purpose. They provide a break from reading and make a page more visually interesting. [55]
In total there are three icons for the three ways the client can edit the stock items. The first two icons are a plus and minus, pressing either one will increase or decrease the stock quantity. These icons and their meanings go back as far as the 14th century and are one of the first mathematic concepts introduced to children in the western world. So, it is safe to say that the client should instantly recognise what these buttons do, to make it even clearer and add some different colours to the page they have coloured green and red. [56]
[image: A screenshot of a computer screen

Description automatically generated]While there is no connection between the colour green and addition and red with subtraction, green is associated with more positive qualities one being growth while red is connected to negative feelings. So, the colours simply complement the icons’ purpose, seeing a plus that is coloured green should clearly indicate that you are adding something, and same for minus and red suggest removing something. 
[bookmark: _Toc164425219]Add Stock Page
This mock-up for the “add new stock” page adopts the exact same header design. Generally, in web and UI design the header and navigation remain the same throughout the system. Keeping it the same creates a consistent user experience and requires less learning of the system by the user. [57]   
There are six form fields located in the centre of this page, these correspond with the same headings from the table previously mentioned. Whenever the client wants to add a new stock item to the database, they simply fill in the stock details then press the add button. 
The font used for the font labels is Bahnschrift, this is the same font used in the table cells. Limiting the number of fonts used throughout the system is a good practice as the user will associate the fonts with each other and will not be overwhelmed by viewing different fonts on every single page. [58]
The theme of using rounded corners for elements has been continued on this page, with the form fields and button having rounded edges. As previously mentioned, they are far easier on the eyes and appear less threatening, they also work well for call-to-action elements. Furthermore, drop shadows have been used again for the button and form fields, including a simple shadow gives the elements more depth and indicates to a user that they can be interacted with in some way. [59]
[image: A screenshot of a computer screen

Description automatically generated]The button also uses the same shade of yellow as the login button, this again creates consistency and draws the attention of the user to the button as it has great contrast with the background.














[bookmark: _Toc164425220]Application flow diagram (AFD)
[bookmark: _Toc164425221]Login System
This is the AFD for the user login system. It starts with the user accessing the login page and filling in their username and password details into the login form. The system authenticates the login credentials and if they are correct then the user is granted access to the system, if they are incorrect then the user will have to try again. 
[image: A diagram of a flowchart
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[bookmark: _Toc164425222]Adding Stock
Below is the AFD for the “add stock” page. It begins with the user entering the page and entering the stock information in the form. When the user hits the “Add” button the form data will be inserted into the database, if an error occurs then a message will appear, and the user will be redirected back the page where they can try again.   
[image: A diagram of a flowchart
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[bookmark: _Toc164425223]Entity-Relationship Diagram (ERD)
[bookmark: _Toc164425224]ERD for Stock Information 
This is the entity-relationship diagram for the system, it consists of two table entities: “stock item” and “stock type”. The “stock item” entity has a primary key of Stock_ID, this will be a unique identify for every stock item in the database. The following attributes are name, type, size, colour, and quantity, the “type” attribute is a foreign key that is from the “stock type” entity table. 
The “stock type” table has two attributes, those being type_ID and type_name. 
The relationship between the tables is many-to-one. This indicates that many stock items can belong to a single stock type. 
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[image: ]
[image: ]





[bookmark: _Toc164425225]Research Methodologies 
[bookmark: _Toc164425226]Philosophy 
A phenomenology approach will be used. It is a qualitative research method that studies the previous experiences that people have and provides the researcher with insight into how people understand those experiences. The project will make good use of this method as it will be necessary to understand the clients' previous experiences with current inventory systems. [60]
As discussions are held with the client, their past experiences using existing systems will be recorded and referred to during development of the application. 
[bookmark: _Toc164425227]Approach 
The inductive approach involves collecting data relevant to research projects prior to making a hypothesis or conclusion. The researcher starts with specific observations and recognizing patterns, and from there they pull a general conclusion. This approach counts as a qualitive research method which is appropriate for the project because the app is bespoke and specifically designed to the client’s needs. So, qualitative methods like an interview will need to be conducted with the client to tailor the app for their needs. [61, 62]
Research for this project will consist of finding out what factors make user interfaces and online systems unapproachable and intimating for the people like the client. 
[bookmark: _Toc164425228]Strategy 
[bookmark: _Toc164425229]Action research is a highly interactive method that aims to investigate and solve an issue simultaneously. This method is appropriate for the project because it emphasizes the research participants and researcher working together. Collaboration is required to ensure the application meets the client’s needs. [63] 
[bookmark: _Toc164425230]Time Horizon 
The cross-sectional time horizon research design collects data from participants at a single moment in time. It provides a researcher with a snapshot of the participants from a specific moment in time. This method works well as the client’s opinions and desires will only need to be collected once. [64]
[bookmark: _Toc164425231]Data Collection 
The data collection in this project will be gathered using qualitative research method interviews. Interviews will be conducted with the kickboxing school to determine specific features they want in the system, necessary usability requirements, and design choices. [36] 
The reason for interviews is because they allow for branching questions with rich information being exchanged. It is also a cost-effective method that can be conducted face to face and over the phone, which will be beneficial as physical meetings with the client may not always be possible. [65]


Two interviews will be conducted with the client, the first will determine the type of stock and how much of it the client has, this will help visualize how large the database will be. The second interview will be a discussion of the desired features of the application, the client will be asked what sort of functionality and feature set they want the application to be capable of. [66]
[bookmark: _Toc164425232]Testing 
[bookmark: _Toc164425233]Developer Testing 
Before the completed system was handed to the client, a series of tests were done for quality assurance, its robustness, reliability, and overall functionality was also tested.  
A series of tests were first conducted on the log in page. The first test involved attempting to log into the system by entering the correct details into the form. By using the same login detail as those set into PhpMyAdmin the system allowed access with not issues. Further testing involved trying to log in with all uppercase letters, lowercase, and a mix of both. It was found that the system only allowed access when the correct case sensitive username was entered. 
The next series of tests was done on the navigation links, the links across all pages of the system were tested to ensure they all lead to the correct location, and they did. It was also during this stage of testing that the logout button was tested on every single page, again no issues arose. 
Following on from there, the form that adds items to the database was tested. It was first tested with correct data to make sure everything was inserted to the database correctly. Checking PhpMyAdmin showed all test data was successfully inserted, the stock table in the system was also checked to make sure the same data was inserted into the table as well. 
The next tests were conducted on the stock view page, the first one being trying the delete button, once pressed it removed the record from the table and deleted the data from the database. 
The final test conducted was editing a stock item an issue did arise where the edit feature did not work. After troubleshooting, it was determined that the stockID field was causing some issues. Through research it was discovered that the user should not set the ID themselves, the database was already set up to auto increment each item that was inserted into the database anyway. So, there was need to have the form field in the insert and edit forms, these fields were deleted, and the issue was fixed.  



[bookmark: _Toc164425234]Client Testing 
Once the developer testing was completed the system was handed over to the client for them to test it and see if they could use the system effectively. A heuristics evaluation was conducted, the purpose of this evaluation is to identify any design problems in a user interface. [67]
[bookmark: _Toc164425235]Heuristics Evaluation
The system was presented to the client and a series of tasks were asked for them to complete, how they approached these tasks was monitored and a discussion was held after each task to get the client’s feedback. General conversation also take place regarding the design and layout of the design. 
[bookmark: _Toc164425236]Task 1 – Log into the System 
The first task issued to the client was to log into the system, they were given the credentials previously. This proved no issue for the client, they understood where the username and password should be entered, they also had found it easy to identify and interpret the login button. The client greatly appreciated the inclusion of their logo and loved the colours used on this page. 
[bookmark: _Toc164425237]Task 2 – Add Stock to the Database
The second task that was asked of the client was to navigate to the add stock page, fill in the form, and insert the data in the database. When the client first entered the system after logging in, they were greeted by the stock table, the client was impressed with its layout and was excited by seeing all their stock items that they had supplied previously neatly laid out in the table. The client quickly found their way to the navigation bar and easily identified the correct page that would allow to add a new stock item. They mentioned how intuitive navigating was even going back fore between pages themselves. The client filled out the form but did mention that their hand was aching simply from clicking from one field to another. After filling out the form with relevant stock data the client immediately knew which button to press and once they did, they were pleasantly surprised to be sent back to the stock table where they could scroll down and see the item they just added. 
[bookmark: _Toc164425238]Task 3 – Delete a Record
The next task for the client was to delete a record, it did take a moment for the client to find the button but once found they managed to delete a record with no issues. 
[bookmark: _Toc164425239]Task 4 – Editing a Record 
Another task for the client was to edit a record, they knew the location of this button from when they were asked to delete a record. The client clicked the edit button and was happy to see the familiar form they had used previously; they were some slight confusions as the client had to delete the existing data before entering the new version of it. The client assumed that if they typed into the form, it would automatically delete the old data. The client did notice that the old data was still there, so it had to be explained that the old data had to be deleted first. Once explained the client quickly picked up the idea and edited all the fields then made the changes but hitting the edit button. 
[bookmark: _Toc164425240]Task 5 – Logging Out 
The final task for the client was to log out of the system. This was easily achieved as the client had already noticed the log out button from before. 
[bookmark: _Toc164425241]Evaluation 
The goal of the project was to develop a bespoke stock management system that met a client’s specific needs. It had to be intuitive and simple while being considerate of the client’s disability. It was the hope that the client would easily pick the system and be able to utilize it for their business.
As observed from the tasks given to the client, they had very few issues interacting with the system and its features. They quickly picked up how to best use the system and they would love to have it fully set up for their business. They also admired the simple design, large text, and exciting colour choices.
After reviewing the feedback from the client and comparing it with the initial goals of the project, it has been determined that this project has been successful in its purpose which was to develop a bespoke SMS that accommodates to non-technical proficient individuals and those who may suffer from certain physical limitations.   
[bookmark: _Toc164425242]Conclusions and Recommendations
The research that has been conducted throughout this project can be taken further. It is important in this current age to develop digital systems to accommodate to as many people as possible. There should be further research into accessibility settings and a focus on implementing them into current sites. 
[bookmark: _Toc164425243]Reflection 
Upon reflection on the project and notes made throughout, there are areas of that be improved upon. A lot has been learned about web design and UX development, significant improvements have been made throughout the design of the system. New technologies have been used to develop the system; PHP skills have been expanded since the beginning of development. The project managed to remain on schedule throughout and no major issues in regard to coding appeared, effective communication was also maintained with the client. 
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