


[bookmark: _Toc133004021]Abstract 
It is predicted online ordering food revenue will grow to 210 billion pounds within 2023, Statista (37). This is consequence to the increase of online food orders to deliver or takeaway. Since the Covid pandemic, applications facilitated as an ordering system have rocketed in popularity, with an estimated 40% of restaurant sales being online and a 54% increase within the last 2 years. With a stream of income from online sources, it seems mandatory for a business to have an online presence to remain competitive. 
Giant marketplaces for food services like JustEat and Deliveroo are benefiting from the volume of business taking the online venture, however it is questionable if an alternative method of creating an owned application would be profitable for the consumer and restaurant. 
The project aim is to design and develop a food ordering application for an independent Café. Carried out as a client focused case study, it follows why there is a significant margin between solo and marketplace apps, deciphers designs based on the consumer and design theorists, the development of the system, testing and feedback gathered. 
The system has been created using XAMPP, MySQL, PHP and HTML to display one method of implementing an independent application while showcasing website requirements and design elements like ease of use. 
Comic Coffee website was found an overall success, highlighting what intended users appreciated most, like navigation and consistency and simplicity of the interfaces, unlike previously used marketplace competitors. With more companies including Starbucks, Burger King, Dominos and smaller businesses turning to applications like such, this project can be an asset to those discovering an emerging trend of online ordering directly from the seller. 

Download the code here: food-order.zip
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To investigate if bespoke food service applications supersede online food delivery marketplace applications- A case study.
[bookmark: _Toc133004025]Introduction
Food ordering systems have had a dramatic incline since 2017, display Statista (1). Currently, websites hosting meal deliveries have over 2.1 billion users, predicted to only progress. With continued development and countless online marketplaces, it appears logical for catering businesses to have an online presence that facilitates the consumer to stay relevant and competitive. 
The client is a local café, Comic Coffee that wish to have an online site that could facilitate food deliveries and pickups. Previously, the owner had tried a marketplace giant, JustEat but concluded it lacked a user-friendly business interface and caused issues between stock and availability within the website as menu items were complex to change. 
To combat this, the project aims to design and develop a food ordering application for the café with a focus on user-friendly features and useability. To accomplish this, a list of objectives has been set. Firstly, research into pioneering and popular food applications will be performed, identifying user features to include and improvements to consider. Another goal is to highlight how the application would benefit the client and ensure key aspects are included to meet expectations. Likewise, requirements and desires will be queried to corroborate the outcome of the application. 
Following this, comprehensive research and learning undertook will decipher a suited platform, applications and development language to conduct the project. This should reflect the nature and scope of the website application. Post, concept designs including data diagrams, flowcharts to display the proposed system and visual outlines will be viewed by the client- ensuring a continuous role in the project development. The next objective portrays implementing concepts to create a user-friendly output that loads, processes and saves data and then test it with potential users using multiple methods. After analysing feedback, a review of the project will be conducted to extract the success and compare to aims and objectives set as well as a reflection of future improvements and methods of refinement. 
This report entails several sections covering the research process, design, implementation, testing and review of the project. As it is formatted as a case study, real world problem scenario is being utilised and the development of the application will be coherent to the owners wishes and be reviewed and user tested as applicable. 
[bookmark: _Toc133004026]Literature Review
[bookmark: _Toc133004027]Advantages and Disadvantages 
Adithya (2), an online food ordering system enables a business to accept and manage orders online for delivery or takeaway. This additional sales channel for the company integrates into an online marketplace that could attract more customers, orders and publicity. The online system is of benefit to both the company and the consumer, as the process is independent and easy, with shorter waiting times, pre-orders and the ability to price shop. 
Continuing, Saxena (3) highlights multiple reasons for the popularity. Firstly, they suggest higher profit- not only is the business now more readily available and the option to buy online a quicker alternative, but it can increase customer loyalty if the experience is successful. This could be due to customer customisations, loyalty programs or business recommendations like featured menus. Additionally, it is studied that consumers are likely to buy more online, consequence to an online interface whereby they can freely roam the menu, viewing many products in short time and display/buy products unoriginally intended. Following this, the Harris Pole (4), implies millennials (under 30) are the target audience for online food ordering- with 97% stating they use their phone for buying. Illustrating the age range and foreshadows the continuation of business structure success like food order applications. Applications also allow the business to plan affectively, with pre-ordering and online timed orders it shows the business when order peak times are and the venue can adapt accordingly, like make food ahead of lunchtime rush for deliveries. 
Conversely, it is widely published ordering beforehand can bring food quality downfalls. Proposed by Saxena (3), pre-ordered is often worse than that served in restaurant. Accountably because of distance travelled (if delivered), time stood waiting and presentation in packages meant for takeaway. Displayed within marketplace giant reviews like JustEat, Deliveroo, most complaints made are relevant to this, exclaiming the food lacks the same worth, is cold or underwhelming and issues arise about missing/incorrect orders. Another disadvantage is the ‘restaurant experience’, lacking the hospitality, communication, and ordeal of sitting and eating out. Due to this, some successful online venues decide to go takeaway only to utilise space and the online service. 

[bookmark: _Toc133004028]Alternative Going-Online Methods
14.6 billion Great British Pounds is the predicted market value of food service and deliveries in the UK alone. Li (5) suggests online services are persistently thriving. With it in high demand, it questions methods to join, from website creation to third-parties.
Simplified website creation businesses such as Wix (6) have created features to sustain restaurant owners using their platform, like order scheduling, delivery and pickup. As of 2 years ago, Wix marketed options to connect a website with POS systems to merge with their new website additions to enable users to create a functioning food ordering system, reduced to inputting few venue settings like minimum spend, minimum time for collection, contact methods including GPS, among others. 
More commonly, third party platforms are used. This delivery platform uses application to connect between business and customer. Jing (7) implies the platform is available at a fee but allows the customer to showcase their products in a local marketplace. Many replicas are available, like JustEat, UberEats, Deliveroo, GrubHub and DoorDash but carry similarity business-side- images and product details are set, settings of collection and delivery and local area. 

[bookmark: _Toc133004029]Giant Marketplaces vs Independent
Like stated previous, food delivery services are surging. With giants offering platforms and more business turning to independent website substitutes it is unclear what is more beneficial to the consumer and the business. 
Firstly, Fuller (8) portrays it advertises an easy and quick set up. As digital infrastructure is already in place only data inputs are required like menu and a business account and customers can browse through in an application familiar. Additionally, it lacks investment from the business as most rely on a commission based cut or small initial payment- providing financial security for failure. Supported by Stuart (9), working with popular third parties can raise sales by 10-20% as it promotes the business locally from an already present audience, meanwhile allowing the business to outsource the delivery process, save hiring and management of data to focus on core business. 
However, this can have a long-term downfall as commission rates tend to be higher the more popular the site. For example, in the UK the top 3 marketplaces that are readily available take 20-30% of each order as commission, meaning reduced, potentially negative profits for the business. Customer data is also handled by outsourced platforms, meaning potential for customer insights of audience demographics becomes non-viable which could deteriorate business. Ali (10), states 43% of restaurant professionals state using third parties interferes with customer relationships which are vital for repeating customers. Lastly, using giant marketplaces increases competition. Instead of showcasing one menu, the consumer has choice of hundreds, making smaller venues an unlikely option. 

Alternatively, Mehrolia (11) suggests independent channels are better for long-term growth. This could be stunted due to commission costs but also restraints growing the platform like personalisation. By utilising an owned website, it promotes a convenient and efficient service that allows the consumer to order directly from the business to collect or delivered by an extension of the company. Displayed by Resendes (12), 70% of American customers said they would prefer to order direct, knowing money is going directly to the company. 
Finance is a long-term asset for both customer and business as most companies are forced to inflate prices to cover commission costs. This route offers realistic prices for the consumer, making repeat orders probable. Despite this, short-term several expenses to create the system deter most, for example website creation, hiring professionals, hiring delivery drivers and ongoing upkeep of the process. Owned websites can be continuously developed and amended so consumer changes and features that would create a better experience can be added as necessary.
As of 2023, well-known establishments like McDonalds, Burger King and Starbucks are using their own apps to draw online orders in replace of or alongside third-parties. 
Burger King was the first largely publicised UK businesses to create an online system through app. Reported by Warc (13), they found time spend waiting was a key dive in pre-ordering and delivery, pre-covid 2019. With advertisements the app reached #1 in the US offering meals for half the price than ordering within. It was noted the price decrease and app brought billions in profit compared to previous years. Similar features were facilitated by McDonalds, having pre-orders or orders made to deliver to your car outside. 
Faheem (14), Starbucks found 26% of orders are made through the app and its transition from third parties have drawn greater profits than previously. By doing so, like others they encourage bigger spends by facilitating customer data making unique food advertisements to the consumer and create a loyalty program to encourage longevity. Their app makes use of a featured menu to display popular and new items, as shown below: 
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Smaller businesses, like a local ramen restaurant owned by Kenn Pluard (15) states online ordering has increased overall sales by 10% but saves 35% by using an owned ordering solution. He suggests this is due to having a focused site whereby the user intuitively understands actions- like review images or place pickup order. 
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[bookmark: _Toc133004030]Website Design Principles
Design principles have been founded by many theorists to decipher how design effects useability and overall satisfaction of website design. These are commonly found to overlap. Three academically prominent examples are Nielson (16), Dix (17) and Schneiderman (18). 
Firstly, Nielsen’s Heuristics state language should be consistent throughout the designs, whether icons, symbols or words it should have the same convention. Supported by Dix and Schneiderman (17), (18) standardising how information is conveyed allows users to apply knowledge and become familiar within the website. This is continued by Dix (17), suggesting predictability should be considered and adhered to. This permits users to have recognition over recall (16), reducing their cognitive load and memory capacity. Again, this could be icons or dropdowns. Doing so creates a user-friendly and intelligible method of completing actions.
 [image: Social Media Icons Vector Art, Icons, and Graphics for Free Download] [image: E-commerce Order Confirmation Page: Do You Need a Receipt?]
Schneiderman (18), indicates actions should offer informative feedback. The user should be aware of consequence to actions and there should be appropriate readable feedback for clarification. Nielson (16) agrees help and documentation should be understandable to novice users and identify current situation of the process. For example, order placed, order number: #084592. This reflects to the user the order has gone through and the process is complete. 
Nielson (16) portrays good design should never impose but suggest actions. User control and freedom is essential to convey user independence and choice. Schneiderman (18) concurs UI should support internal locus of control and allow users to initiate actions. Doing so allows the user to roam confidently and get to where they need to be on their own accord. Examples used include multiple options, going back pages, options to edit/cancel. 
Schneiderman (18) implies websites should create barberries to prevent errors. All users are likely to make mistakes using a website, for example missing a field or clicking the back button after submission of a form. Error handling, supports Nielson (16), prevents errors occurring user and business side. Doing so reassures the user of the result of the action and creates a warning to confirm decisions. Similarly, Dix (17) displays recoverability to enable corrective action after recognition should be utilised to relive any anxiety of ‘going wrong’. 
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Nielson (16) promotes aesthetic and minimalist designs. Although functionality is essential, unnecessary visual elements can overwhelm and distract the user and compete with information that is indispensable. The use of white space, shorter text and icons for predictive features can reduce a website to display less but have the same functionality. 

[bookmark: _Toc133004031]Target Audience and Design 
Explained by Troyer (19), target audience should have a profound impact on the design of a site due to preference and needs. This is also coined ‘user-focused’. Page load speed should be considered with target audience as most users ordering online would be deemed technologically savvy with general websites and have an expectation elements should load at average speed. Therefore, website code should be designed to facilitate this. Additionally, appearance is a large factor in consumer interaction. With billions of websites, it appears intuition to avoid unprofessional pages. Images and content displayed should be chosen with purpose and be linked to connected interests and replicate the proposed target audience. For example, a website for a baking class would include high-quality photos of a baking class to set expectations and engage users. Continuing, colour can be used widely to portray themes, act psychologically for intuitive features and express an age group. For instance, many colours are commonly linked to kids’ websites. 
Reiterating, Troyer (19) implies communication methods and the integration of social media should be level with a target audience. For example, at an age range under 30, social media sites are a common communication method for instant messaging and @-ing whereas other age group prefer a number or email to contact. Following this, social media integration levels should also mirror audiences- from logo icon links, to embedded social feeds within a website- they should reflect what the user utilises. Furthermore, navigation is a fundamental aspect of design to ensure useability but can also be influenced by audience. Direction around the site should be linked to what customers intentions are and important sections must be easily accessible for all types of users.  

[bookmark: _Toc133004032]Feature Expectations 
Websites are frequently used for a range of purposes by consumers, resulting in expectations. McKeon states (20) easy navigation is the most important feature, 94% of 612 survey takers found. Doing so provides a faster, efficient access to content desired. Easy navigation increases useability as manoeuvring between pages should be logical and clear. Success using the site will bring back visitors. The same survey highlighted 83% expect a website to be appealing and up to date, with initial information that is relevant. 50% of users admitted they would close the site after looking at only the initial page if not linked to service intended. From a restaurant menu perspective, Fiore (21) supports implying methods to order should be distinct so the actions to complete tasks are intelligible and visibility echo the brand selling. Continuing, potential buyers suggest images and item description is equally important with 91% agreeing. Although attraction is key, informative is essential too. Generically Vest (20), illustrates white space, large images and device compatibility should be deeply considered for effectiveness of text. 

[bookmark: _Toc133004033]Testing Methods
Miller (22) highlights testing prototypes with intended users allows refinement, innovations and constructive feedback to create a customer-centric product. Implementing testing brings a host of benefits, for example catch errors, improve user experience (user satisfaction, useability), remain up to date with user requirements and gather response or ideas to amend a product.  User testing consists of exercising the product in a real environment with real users and useability and website design can be tested in several methods: 
Faria (23) conveys observations allow understanding of useability and user experience. An observation is the process of monitoring the participant to grasp how the intended user would behave using the site. An observation is one of the simplest test methods with great accuracy. Through observing, response is statistically more authentic than interview/question methods. Its direct format allows a quick process whereby questioning is unnecessary but behaviour and user questions or confusion is taken as reliable data- which extracts momentary opinion using the product. Conversely, lack competence or understanding on the observer’s part can cause incomplete results or missed data, it can be time consuming carrying out 1-on-1 observations and bias should be considered before execution to ensure validity and reliability. 
A cognitive walkthrough is a task-based usability inspection that reviews users through each step of a task, answering set questions to identify interface elements that could be challenging, Mahatody (24). Walkthroughs take explicit accounts of the user tackling tasks and provides detailed insights from follow up questions allowing learning on improvements of useability and learnability of the system. This method is streamlined, therefore can take little time however if completed for multiple tasks or several participants this does amass. 
Bailey (25), first-click testing is a form of observation to decipher where they click, how long it takes and what clicks they take after to rectify or continue. It checks the perceived usefulness of elements and identifies buttons, icons or navigation unrecognised or unnoticed. This can be used on prototypes and wireframes for development purposes however lacks motive therefore does not specify why it lacks use- possible not useful or misplaced. First-click can be carried out with software like Heatmaps that visualises user use. 
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Split testing is a group-based format, Speicher (26). Users are split into multiple groups and provided with differing elements. For example, action button position, wording, navigation altered. Doing so tests combinations that statistically discover what works best, ideal for iteration testing. Additionally, it increases confidence in the website to ensure several intended users understand and recognise design. However, this method should only be used with small factors and completed repetitively to assure one element is better a different way, not the whole webpage. 

[bookmark: _Toc133004034]Technology Options
MEAN is one of several website development stacks that can be used for website creation. Singh (27), states MEAN is a free, open-source JavaScript based software stack ideal for dynamic websites or applications. Developer knowledge can be limited as all components are JavaScript and MongoDB requires no SQL. Additionally, Express.js acts as a backend focused framework, while Angular creates front-end. Node.js is a favoured server that can be used for high-scale projects and can handle multiple concurrent requests. MEAN includes library access meaning developers can reuse code, decreasing time spend making the application. MEAN has later variations like MEVN and MERN but is still commonly used. 
Alternatively, suggests Punam (28), XAMPP is a local cross-platform server including Apache, MySQL, PHP, Perl. XAMPP is praised for its uncomplex use from fewer installations and no necessary configurations to seamlessly handling local to online hosting. It hosts modules for beginners and an intuitive interface, comprises various components including phpMyAdmin, WordPress, among others and can start/stop web servers with one button. 

[bookmark: _Toc133004035]Summery 
To conclude, it seems apparent an online presence for a business should be necessity, whether through third party or independent it is statistically profitable. Depending on the business a safter first trial third-party may be beneficial. Despite this, if proven an online success, long-term independent applications seem financially viable. Moreover, successful and user-focused interfaces follow design principles, displaying knowledge of usability even for novice users. However, design can be influenced by target audience (so acknowledge who that is) and common feature expectations- to avoid disappointing. Design testing can be carried out in an array of formats, but it appears wise to consider using the intended user and differing methods to ensure detailed feedback.

[bookmark: _Toc133004036]Methodologies
Stumpfegger (29), suggests phenomenology can be used to understand personal experience and gather natural data. By deciphering perspective and perceptions it extracts a genuine response, ideal for gathering feedback on an application. 
[bookmark: _Hlk132990157]Dudovskiy (30) asserts, inductive reasoning utilised reconstructs observations to generalised ideas. Consequently, research findings emerge from significant themes in raw data free from restraint of perceptions generating new theories, patterns, and development of expectations. From this, organic data extracts to themes that can be used in the reflection process. 
A cross-sectional time horizon implies Armstrong (31), is data captured at one instance that can be facilitated to highlight patterns from groups, like age, gender, opinions. This route is ideal for time-constrained projects to create a data overview at a relevant time. 
Observations allow data collection by monitoring people, events, characteristics, displays Baker (32). Overt observations will be used to review the client using the application to gauge user struggles and make comparisons against expectations in a natural setting, making data more reliable and authentic. Additionally, Heuristic review, stated by Nielson (16), is a design evaluation using guidelines. Manipulating multiple theorists’ guidelines, testing can identify issues, improvements, and value in feedback.
A case study generates an in-depth, multifaced understanding of an issue in real-life context, Crowe (33). This methodology incorporates flexibility of methods and identifies connections between phenomena, people and context of the study. Instantaneously, it provides an unparalleled perception of the client and accommodates the scope of the project.  
Development Resources
· XAMPP- Apache for website server, MySQL to host the database.
· Visual Studio Code- Code editor with PHP extensions.
· PHP and HTML languages- Simplified coding, embedded together to add functionality to webpages.
· Internet – PC – CC Images – Tutorials – Search Engine

[bookmark: _Toc133004037]Development Strategy 
[bookmark: _Toc133004038]Design and Implementation 
Before starting development, 7 stages were created to segment stages. 
· Requirements and Wants- talks with client to gather what the website needs to do, requirements, what they would want from a finalised website. 
· Defining Scope- Labelling pages, what each page will include, doing research to see how they can be accomplished.
· Sitemap, Wireframe & Flowchart Creation- Graphics to show vaguely how the website will appear, these can be shown to the client for agreement. 
· Content Creation- Coding here. Making website in HTML first, then adding backend with php and adding it within website frontend
· Visual Extras- Check back with requirements, add images, make it more than just functional.
· Testing- firstly bug testing and improvements, then user testing with the client
· Launch- although a prototype so further amendments are wanted; time limit completes project. 
Requirements 
Prior to any design, requirements were requested from the client, Comic Coffee. These included a clear ethos of the brand. The comic theme she wanted to be represented initially to the user. Within the website it should show key information about the business for location or about queries but have a clear focus on ordering to draw customers. The main purpose of the website is to take customer orders, including their information, the menu item, quantity but these need to be able to be edited by the restaurant- update, cancel. She expressed status messages next to orders would be beneficial for employees, for example ordered, complete, cancelled and to avoid user-friendly problems with a different third-party it needs a simple business end that can add food items and make edits to them- update, delete. Although not a requirement, she suggested a form of sorting the menu items into groups to avoid having food lists for the user. 

[bookmark: _Toc133004039]Design 
Entity relationship diagrams (ERDs) are data structures providing visual database design, Song (34). ERDs enables illustrations of data situation, from entities, columns and rows and how they interact with each other. Prior to database creation, a simple non-relational structure created shows fields in each table, data type and primary keys. Non-relational has been utilised to simplify merging the database with code as code variables will be created with SQL and PHP variables.
 [image: ]
Moreover, one example of order is displayed using a flowchart. Although the method of getting to the order form varies, the flow of data remains the same. It should be considered data flow will be used when adding foods and categories to illustrate items to the consumer. 
[image: Diagram
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Concept designs formatted as wireframes are used to position data, information, and images. Prior to coding, it provides the developer with a visual idea of how the website is meant to appear and can act as illustration to ensure client satisfaction. Below are six wireframes of main pages; home page, categories, menu, order form, category admin dashboard, order dashboard. Other pages will be similar to ones created for example food management and category management have the same functionalities, there it was unnecessary to design.
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Interface Designs 
[image: Graphical user interface, website
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The initial page welcoming the user is the home page, displaying a clear comic theme as requested by the owner as part of set requirements. This is portrayed through the comic banner but also within the menu items selected. The navigation banner is made of the company logo and navigation tabs that can be used to switch between pages. There it is clearly visible and at the top of the page it can be predicted. The layout exercises Nielson (16) principle of consistency as all pages include the same header and footer with the same information and titles. This promotes user confidence to explore a site as they are aware how to retreat. 
Gestalt’s theory of continuation (35), whereby the eye follows the smoothest path for viewing is displayed as information is place horizontally, but eyes are drawn from the top left to the search bar and down. This is due to colour manipulation attracting the user to view the page in entirety and view menus. 
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Displayed is the footer of each page containing links to social site. This could be linked to target audience as it is assumed those interested in comics, Marvel, DC and so on will have social media to keep up to date. This infers Nielson’s (16) recognition over recall as icons are used to replicate knowledge.
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The search feature is enabled by key words. In this illustrated instance, the word ‘banana’ brought two results, one with the keyword in title, the other within the description. The layout of the page relies on consistency also to allow learnability of pages. The same format is taken for category searches however the search is made from identifying what category id is linked to the food item. The result feedback would then display, ‘foods on your search ‘hot drinks’ for hot drinks. 
A search feature reflects Schneiderman’s principle of enabling frequent users to use shortcuts (18), by allowing users to directly bring the result they require, like ‘Banana waffle’. This bypasses navigation or physically searching menus. Yet can also be used for individuals with specific interests. 

[image: Graphical user interface, application
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The use of featured menus appears within the home page of the website as it was suggested by McKeon (20) new users of the site and regulars looking for alternate options will view smaller menus of popular choices. The formatting of the food items is informative and visual explained by Fiore (21) to be essential for users and follows Gestalt’s theory of proximity (35) by making two columns of food contrasted to box-like visuals of information. Additionally, Nielsen’s theory of match between real world and system (16) has been facilitated to clearly suggest consequence of action, like terminology ‘order now’.
This has been replicated for categories also whereby three chosen categories are shown compared to the categories page where they are listed. 
[image: ]
Above is the categories page, showing grouped foods. This sorting of food is inspired by Hicks Law (36), portraying that fewer options are more likely to incline the user to interact without being overwhelmed. The user can narrow the search without specifying what they want. 
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Exhibited is an order form consequence of the ‘order now’ button on every menu item. Derived is the image and details of the item with editable quantity, mirroring the choice made and giving chance to return if it was a mis-click or not what they wanted. Below they are provided familiar text box formatting to provide necessary details that have been validated to ensure data is inserted and contain required symbols. As shown in example, an @ is required in email address. Neilson’s (16) design heuristic of error prevention is executed here to prevent incorrect data, or no data being entered into the database. 
Implied by Nielson (16), user control and freedom is essential to ensure the consumer feels unbound or undirected. This is achieved by having various methods of navigation, intending the user to find their own way to what they desire, whether a specific item, category or viewing all. 
Recognition over recall is another Nielson (16) principle littered within the site. Buttons used all have CCS to darken the colour when hovered over to reflect it is an action button. 
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Business side, an admin dashboard has been created as a central page for users visualising the number of categories, food items, total orders as well as a calculation for revenue generated from all orders that have been marked ‘complete’. Like previous, navigation is centred on top of the page with a basic footer and is replicated within all navigated pages to continue consistency and predictability. 
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Both category and foods panes are displayed like such. Following Nielson’s minimalistic approach (16). This was chosen as the owner expressed the need for a simple business user interface. Buttons are used to allow interactivity with the data, for example add a category/food, update or delete and are colour coded to elude to consequence. The grey theme throughout carries the user to another page, green signifies good (editing) and red for deletion which is frequently used for other GUIs. 
Under the main heading a feedback error is shown, this is not always there but as a result of updating a category, shown below. Messages occur when adding, updating or deleting records has been done and changes accordingly. This is suggested by Schneiderman (18), golden rule of dialog to yield closure and offer feedback. Message design allows the user to understand what process has occurred and if it was successful. To certify action, messages occur when an action fails to reiterate the operation was not successful. 
[image: Graphical user interface, text, application, Word

Description automatically generated]
Continuing, update category/food has been designed to display current data to inform the user of what is currently there and only amend as needed. After submission, the user is redirected to previous display, manage category/food with feedback response. 
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Moreover, the orders tab brings records of all orders placed, most recent appearing first. Orders are unable to be added unlike other pages but can be edited by users using the familiar green update button.
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Here, users are able to edit quantity, customer details and order status. This has been designed in case of customer error filling details. Order status brings dropdown options providing a simplistic and limited key of order stages, including ordered, awaiting pickup, out for delivery, complete or cancelled. 

[bookmark: _Toc133004040]Implementation 
The process of creating the application was split into three sections: database creation, website creation using HTML, admin dashboard creation using php. These were later merged and the use of php allowed dynamic webpages with features running from the database. 
Code 
Below displays the connection to the database to allow data to be pulled, edited or removed through code. This was made as constants.php and added to most php pages to permit access.
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Additionally, within pages index and menu a search bar was inserted to allow the user to find items directly. This was coded in SQL whereby the search keyword was searched for in food title or description. Within the WHERE clause, wildcard LIKE was facilitated to display data equalling the search. 
[image: Text
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Both HTML and PHP have been consistently intertwined to provide a HTML heavy website with PHP features and inputs. These are littered throughout, for example inserting foods, hyperlinks, and categories as shown. 
Most addition using PHP follow a similar format, SQL and getting values, validation to ensure if failed user is redirected and error feedback is provided or if successful displays data through echoing data from database. 
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Software Testing & Iterations 
As a cross-sectional time horizon was implemented, iterations were not distinct, it was a continuous trial and error approach to develop, test and solve issues. Code was tested in sections, ensuring buttons and code sections worked and narrowing cause of issues that occur. The final iteration of the application has undergone brief feature testing to assure all key elements are functional and primary research, displayed later in the format of user testing identifies useability and design problems. 
As shown, feature testing was predominantly successful however there are few errors. 
	Test
	Description 
	Does it Work?
	Change in Database?

	Visual run-through 
	Walkthrough ensuring visuals work and database information is being displayed
	Yes
	--

	Category
	Update 
	Yes
	Yes

	
	Delete
	Yes
	Yes

	
	Add
	Yes
	Yes

	Food 
	Update
	Yes/No
	No

	
	Delete
	Yes/No
	No

	
	Add
	Yes
	Yes

	Orders Update
	Alter and save order record 
	Yes
	Yes



Problems and Successes 
Initial issues with the system started with XAMPP, it was found to be unreliable, spontaneously being unable to load MySQL, meaning the website could not run and required several uninstall/reinstall processes over the duration of the project. Additionally, a personal issue was knowledge of PHP, this was self-taught through several tutorials and plenty of research. 
Shown within feature testing food item management has a snag deleting previous images. Although Foods can be added to the database, when editing the image it cannot remove previous and breaks the process, displaying nothing. This was unresolved but can be amended by removing the record from the database directly. Despite this, updating data other than the image works successfully and deleting record with initial image used. 
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Foods.php encountered error whereby images from the database were not showing on the Menu page. It was clear data was passed as image would show in order form however not in food list. This was due to syntax error within validation that prevented the image being displayed. To solve this, the code structure was reinvented to display image using php alternatively to HTML previously. 
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Lastly, it appears the CSS for the food item boxes potentially include error as in list format in Menu page gaps are present. Even though research has been conducted to fix this, nothing altered the appearance. 
Converse to complications, a functioning application has been produced with the ability to add, edit, remove categories, foods, admins and orders via dashboard that communicates with the database to save, remove and edit records within differing tables.

[bookmark: _Toc133004041]Evaluation Criteria
An evaluation identifies the benchmark of success for the project. This is curated from research, expectations and client requirements. In this instance, the project outcome should be intuitive, and user-friendly. This was requested to ensure useability admin side however would be expected for customer interfaces also to allow novice users to explore the site and place orders.  
Additionally, functionality is deemed a factor of success. As required it needs to load, save and display data. Although this is a minimum so additional processes would suggest a more realistic application. A test plan will be implemented to display pages work as expected. 

[bookmark: _Toc133004042]Primary Research 
[bookmark: _Toc133004043]Observations
Observations provide straightforward data directly from the user Faria (23). Utilizing these allows data to be extracted from actions and behaviour compared to questions. Instantaneously, observations are used on 3 intended users performing similar tasks that they would be expected to complete in their role. Having multiple users allows comparisons between different user levels and displays patterns of successes and improvements. 
Within all observations the participant was placed on the home screen of the main website (task 1) or admin panel (task 2) to allow mobility from the same stance a real user.
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[bookmark: _Toc133004044]Heuristic Evaluation 
The same 3 users were asked to carry out tasks using the application and answer 10 design heuristics through Windows Forms. Nielson’s prestigious design theory is widely used to showcase useability and design downfalls and elements added to assist users. The results were as follows:
	Heuristic 
	Average:
	Key Comments: 

	Visibility of System Status.

	1.67
	visible, does not have a situation with need.

	Match between system and real world.

	1.33
	Relatable icons, map, simplified terminology

	User controls and freedom.

	1
	Alternate routes using navigation available, able to search view

	Consistency and standards.

	1
	Consistent design, predictable, same format through admin and website

	Error prevention.

	2
	visible, does have a situation with need.

	Recognition over recall.

	1
	Felt familiar, predictable and have many commonly used features 

	Flexibility and efficiency of use.

	1.67
	quick to use, shortcuts like search 

	Aesthetic and minimalist design.

	1.33
	Not too much information, carries theme of café, could be more professional appearance 

	Help recognise, diagnose, and recover from errors.

	1
	Error/ success messages and redirection to management page. 

	Help and documentation.

	2.33
	Specifies direct issue but no fixes



View Here: https://forms.office.com/Pages/AnalysisPage.aspx?AnalyzerToken=5cF2XDAcbn5WLDRKkSefViexvg9CDQiw&id=cYpHzTswzE6x6k40RHNiVDyDxxPHAY5Mi3lpZZw58PpUQzdZWU85OE9WMEJJVzhWSzU2SDFBV1JQWi4u 

[bookmark: _Toc133004045]Evaluation 
Overall, the aim of the project has been achieved, an independent café (Comic Coffee) has an online food application that has been designed, developed and tested that acts as a prototype to show how they can be online independent of third parties. To attain said aim, all objectives are also sufficiently covered, from research and requirements to designs, development and testing, suggesting a complete project. 


Did It go as expected?
The project followed expectations and the format of aims and objectives set to create a working product. Despite this, errors within the process deterred the intended application. For example, some features were unable to be added due to time constraints like payment methods and a log in screen for admin accounts. Although the project was mapped, general bug and fix practice consumed more time than anticipated and resulted in less time to further the development of the prototype. In addition to this, the process of learning PHP and developing knowledge of HTML also took away from time developing as coding was heavily balanced between learning how to code within such format and actually conducting it within the application. 

Testing and Feedback Conclusions
Mentioned previously, feature testing was undertaken to provide assurance all main functionalities of the site worked as expected and error free. The testing found multiple errors and issues with the admin section of the application, whereby error messages occurred when adding a food item or updating. Despite messages, the code was executed, and the data is inserted to the database. The nature of the error implies relation to acknowledging the information has been transferred or redirection. Another issue was updating food image. This was narrowed to discover the old image was not being removed, causing the clash of data. Neither were resolved for the final prototype due to time limitations. Conversely, the testing did highlight issues and otherwise working elements and directed developments to how the mishaps could be amended. 

Furthermore, for useability testing and to gather an overview of how an intended user would interpret the site, observation testing was carried out to collect data by visually overlooking users carrying out tasks. Feedback collected was note taken by the developer and brought several conclusions from three users. 
The first task three users completed placing an order. Two users used the home page to find food items, the first using the featured menu at the bottom of the page and other through search. This shadows the importance of relevance on the initial page as some users do not immediately opt for navigation. Third user was able to navigate to the menu tab first and placed order through ‘order now’ button with ease. All participants appeared confident filling in the generic order form, possibly due to the familiar nature of a form. Only one issue occurred between three users, as the @ button was not included in email, but this triggered an error message and the user fixed general user issue quickly. To extract better results a specific item could have been requested within testing, however it was previously decided not to influence the use of the search bar. 
Two users carried out find tasks within the customer-based site. Firstly, to find location. A user did not know directly where to look for this which was evident after searching the home and about us pages. However, did find within contact us rapidly considering it was first real use of navigation. This identified a possible need for a hyperlinked text within the homepage to find location or contact details that could avoid the searching aspect as well as highlighting the unclear placement. The second user was tasked to find a category of hot foods. Despite being shown on the current page under featured category, the user overlooked and accessed hot food swiftly using the navigation buttons. This was not perceived negatively as it feedbacks the learnability of the navigation tabs and confidence that they knew the placement of desired task. 
Moving to the admin aspect of the application, users were tasked to move to either categories or food pages. Two of three users try to use the summary buttons as a method to navigate (they state 6 categories’, ’26 items’. This underlines the need of hyperlinking the summery to enable navigation to related page. This could be due to their box-like shape, size or direct placement within the page. Otherwise, all navigated smoothly using top tabs as learnt previously. 
Moreover, updating category or food item was overall successful, all navigating and understanding button prompts well. Update forms were all interpreted fine with data being changed by all users. One user appeared confused after changing the data, as if the asked task had been complete but realised the submit button and continued. This suggests thoughts of data entry being saved as edited, however that is not the system design, but a consideration for further development. Overall, displayed great ease of use with the simplified interface.  
The last task was to view and edit orders. All confident in navigation system and method of how to update was understood. All users were able to successfully make amendments. It was noted 2/3 first points of contact were the drop-down option, highlighting it could be a favoured method of data entry and could be used for other aspects like featured, active. 

Lastly, to compare between design principles and the application, Nielson’s design heuristics were used to measure aspects included from user perspective. Heuristic evaluations focus design questions and allow responses to narrow reasons for answers, positive or negative. Overall, this format of testing brought mainly successful responses, however, did identify specific conclusions. 
Across all responses, all heuristics were marked highly between 1-2. Suggesting that ease of use, navigation and generally how the interface works and is portrayed follows expectations that are comprehensible for novice users. Only one heuristic scored average at 2.33 which was help and documentation, this was due to lack of direction when error messages occurred. Although they are in place for users on the order form, error messages within the admin system are limited to either a failed or successful operation and do not offer methods of recovery. This could be improved by adding additional text prompts. Furthermore, there was criticism about the overall appearance of webpages. For aesthetic and minimalistic design, it was suggested although it carried a theme of comics and was not overwhelming, it lacked a professional feel. This could be furthered by using a design framework like Bootstrap or extend the CSS to create a modern approach. Conversely, other design elements were praised, like freedom of navigation, matching simple terminology, using icons and the consistent and predictable interface which is shown between customer and admin sites. From the feedback, it suggests efficient useability, allowing functions to be utilised and common design elements to showcase and edit data. 
 
Literature Review Comparison.
As explained by Troyer (19), target audience should reflect within application design. Within the website, the use of comics themes and many visual colours are implemented to draw attention. Despite suggestively being aimed at kids, this allowed psychology to attract all users, like the 3 intended users tested. Additionally, more icons could have been added because they were easily understood. The design included both physical links and hyperlinked logos to ensure contact was visible for technology users and novice ones. Despite this, the logos were only ones noticed as easy contact and highlighted as Nielson’s (16) match between system and real world within a heuristic evaluation, suggesting the target group of users are familiar with social sites. 
Expressed by McKeon (20), easy navigation was essential, even for veteran users. This was displayed entirely through design of website and admin interface. Feedback and design theorists concur, explaining knowledge of how to travel around the application brings confidence. Users expressed the simplistic formatting of navigation within questioning and appreciation of the system mirroring McKeon’s results.  Continuing, McKeon’s (20) suggested first pages need to be relevant for use. This was displayed by two test users whereby they used the main page to either search or narrow the search via categories instead of using navigation tabs. Implying focus could be on the initial screen and attention-grabbing features over navigation tabs. 
Previously found XAMPP was ideal for use. Punam (28) stated it was praised for uncomplexity. Conversely, another web development stack could replace XAMPP, and possibly have less problems by doing so. A similar alternative is WAMP, this platform includes Windows, Apache, MySQL and PHP. Although XAMPP is loved for resources included and cross-platform abilities, WAMP includes all that was utilised within the project and could be more reliable to use on PC. 
As expected, observations were ideal for capturing behaviours and gained data from physical sources. Examples of this was the duration of intended users using navigation, and how after use it became more rapid. As Faria (23) suggests, observations displayed some constructive data whereas alternate testing used, heuristic evaluation results, were far more positive. Moreover, it could be beneficial to utilise a different form of physical testing like split testing or first click to gather data directly from user action to analyse and compare. 
However, there has been no tests conducted with the prototype implemented within the venue for genuine customer use so if the outcome would agree with literature statistics related to finance or customer experience (viewing more than 3 individuals) is unknown.

What could have been done differently?
In hindsight, there are project elements that could be conducted differently to produce a better outcome. Although previously deciding to create solo tables and link via PHP, a relational database would be more beneficial. Doing so would allow unrepeated fields, a better designed data structure that would allow additions like customer table to enable user log ins. Additionally, user-friendly features could have been implemented to further help novice users, for example more icons rather than text, a better alternate message when order is placed, possibly another screen to state order number. 

[bookmark: _Toc133004046]Conclusions and Recommendations
To conclude, the finalised project was somewhat of a success. Despite there being few errors with code and intended features that never made it, the outcome is a working prototype that saves, edits, loads and displays database data. 
Accordance to aims and objectives the application would be deemed a success and a great starting point to expand for the business for the intended use. However, continued development would be required to release for customer use. The execution and quality of code is sufficient for use and works as intended. In hindsight, there was significantly more to code than initially acknowledged. This could be due to beginner level coding habits and possibly reduced using PHP to segment webpages and features and create interfaces using specific segments. In reference to project feedback, a positive overall description was provided for the application alongside constrictive criticism and viewpoints that can be analyses for further developments. 
Although the project has been a steep learning curve, there are always more opportunities for further research and knowledge. This would include finding more efficient ways of coding and developed understanding of implementing CSS to design a website that appears professional and modern. Furthermore, research into other technologies would be beneficial, like replacing XAMPP with WAMP or trying a variant of MEAN stack to inquire if it would be less problematic or beginner development friendly.  

Further Developments
There are many continuations to the project to develop further and create the ideal application for a food ordering system. Firstly, it would require no errors. Currently there are unavoidable issues and error messages occurring within the admin panel. These would be amended. Additionally, the admin table could be utilised for user log ins for admin dashboard, possibly adding user access to some pages, not all. This would be a great security advantage and allow development of users that could be interlinked with a point-of-sale system or employee clock in system. Moreover, customer side, the user would benefit from having a basket feature whereby more than one item could be selected and calculated within a side panel. Suggestively, this would allow customers to make bigger purchases by having a range of food and drink items they can buy in one check out in comparison to the current system where an order needs to be placed for each menu order item, just quantified. Similarly, the prototype lacks any form of online payment. Although it can be argued the customer can pay on delivery or collection, payment before the order is made is more secure. This feature would enable users to pay online, possible options include Paypal, ApplePay, GooglePay or debit card input. 

[bookmark: _Toc133004047]Reflection 
The outcome of the project was a functional website application allowing online orders for an independent café, Comic Coffee. Within the duration, a system of research, planning, learning and implementing furthered the ability to create an application like such. Contrasting to the evaluation criteria and client set requirements the product encompasses usability features and design principles to enable a user focused interface. Additionally, despite few errors the website does function as intended and carries out the main attributes and purpose of the project. 
Moreover, developer development was a key element of the project to mature knowledge creating such applications. Throughout the project, coding abilities were continuously tested and practiced, mainly in PHP and HTML but also SQL. Mentally, the initial process of repetitive errors that appeared to only be getting bigger brought doubt and questioned changing the coding language from PHP to an alternate method to create a database backed application. However, the procedure of concern and confusion became satisfaction and relief to resolve- unnoticeably learning at a rapid pace and being able to write PHP formats of code with relative ease.  
There were many things to take away from the project, undeterred by the steep learning curve, the application allowed change for an independent development to be created, demonstrating knowledge and practicing newly learnt methods and theories. Moving forward product outcome could have been greater considering better preparation, like detailed website layouts, moodbaords, sitemaps to reflect to the client effectively and include them more within the design stages. Additionally, time management would have benefitted from a stricter time distribution system. Possibly in the format of a Gantt chart for specific elements of the project to narrow how time is spent. Moreover, development time should have been more considerate of developer knowledge and left bubbles of time within development as error precautions.  It is questionable if alternative methods like creation a mobile application would be a better fit for purpose considering audience. 
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Observation 1 Owner.

Observation Task

Description

Placing an Order

User scrolled down, lingering around featured menus but scrolled
further to see featured menu items, clicked order now, filled from top
to bottom and submitted.

Notes:

Fast for first use, didn't properly view any of the alternate methods of
ordering

‘Adding a new Menu
tem

User clcked 28 foods' display on dashboard (no response], opened
category page, user paused, clicked foods navigation tab, add food
item. User created title, description of glazed donut, price £3 but
needed assistance navigating to images folder when choosing image.
Scrolled category options- found sweet treats most fitting and clicked
yes for both active and featured

Notes:

‘Shows need for hyperlink dashboard buttons as shortcut, user could
analyse what navigation menu to use, possibly the ttle foods replacing.
menu was vague, completed add form well

Updating Category.

User navigated promptly to category tab, scrolled down for view,
clcked ‘update category’for hot drinks. User changed the name to hot
beverages and changed featured to no. There was pause before
clcking update category- unsure if user thought saved to database on
entry.

Notes:

User recognised task from previous navigation

Viewing/Editing Order

User cicked Orders tab, then update order on first record. Changed
quantity to 6, and customer name to her own. Pressed update order
and redirected to manage orders. Highlighted ‘order updated
successfully to observer.

Notes:

‘Appears confident in Admin navigation, knew to click update submit
button
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Observation 1: Employee 1

Observation Task

Description

Placing an Order

First action was search bar, used keyword waffle, returned 6 ftems,
user selected berry waffle to ‘order now. Filled for personal details
first, was 2 pause (possibly checking) and increased quantity to 3 and
pressed ‘confirm order’. User was redirect to home page with thank.
You message.

Notes:

Again, user didn't find a need to explore the site, appeared confident

Find Location of Venue

User scrolled down home page, use nav bar to view ‘about us’, viewing,
pause, nav bar to ‘contact us’. User was reading details provided,
scrolling down, identified the map with address below.

Notes:

Allowed use to see elements outside ordering. About us possible
benefit to hyperiink to contacting/finding venue. Understandable user
process
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Updating Category.

From dashboard, initally clicked ‘6 categories’ summery, then category.
in navigation bar. Quickly highlighted update category for fist record
waffles and changed only the image from mint to berry waffles. Update
category button returned user to category management page with
photo clearly changed

Notes:

Repeat of owner action, however rapid update overall

Viewing/Editing Order

User knew to use navigation tabs, ‘order’. Was a pause to analyse the
data displayed but clicked update order for order they previously
placed. Drop down of status was first point of contact, changed from
ordered to awaiting. Update order button redirected and highlighted
update successful.

Notes:

Confident in Admin navigation, curious for drop downs
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Observation 1: Employee 2

Observation Task

Description

Placing an Order

User skipped through navigation tabs, stopped on menu. Then scrolled
down food choices, selected order now for latte. Information was filled
by tester, was reminded to add an ‘@' to email. Confirmed order and
redirected.

Notes:

Appears confidence with website format

Open Categories for Hot
Food

‘Although user was on home page with option in featured menu t was
overlooked, user used categories section to find the category and
retrieved correct page.

Notes:

Shows learnability of navigation bar

Edita Food ltem

From dashboard used nav bar straight to foods menu. A e,
update item was clicked but they didn't appear too sure. There they.
altered the price of Aero waffle from 7 to 9 pounds and update
submission button.

Notes:

Possibly unpredictable structure, however understandable

Viewing/Editing Order

Quick navigation to orders tab, knew previously where update would
be- updated top record order from awaiting to cancelled. Redirected to
order view.

Notes:

Rapid response to task, knew from similar experience.
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