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Introduction
The task is to develop a prototype Online Welsh Government COVID-19 Pass. User tasks will be experimented with when it comes to testing/accessing the app – said user tasks will include functions the current COVID-19 Pass does, examples of the former include uploading COVID-19 test results or displaying the QR code to show proof of vaccination [1]. 
The chosen application here was a web application because of past experiences creating web applications and using HTML, as well as more experience using web applications. Web applications are compatible with mobile devices on top of regular computer devices such as web browsers on desktops and laptops, this allows for more functionality and a larger user base. The application uses HTML as its language.
A paper prototype will be produced first, with a walkthrough drawn out for the transactions of the product. Human factors theories will be considered during design, namely for visual perception – but also for memory, reasoning, interface metaphors and affordance.  
There are equivalent COVID-19 apps in other regions, like that of the NHS Wales one, which can serve as further inspiration for the development of this project, including Japan’s COVID app where a public document is accessible detailing its development and evolution [2].
The justification for the creation of this COVID-19 App is to remedy its reported failures [3][4], these include its database not being updated – thus not including the newest information regarding the user’s status [4][1][5], it’s inconvenient interface [6] – culminating in it being generally unpopular [6][7] and unused [6][8]. Despite these flaws, the app itself is considered an important part of curbing the spread of COVID in England and Wales, and thus it being used by more people is considered a net positive [9][1].
Target User Group
The target user group that has been selected is generally between the ages of 18-25. A young target group has been selected because they are the audience most likely to be using the COVID app at a frequent basis, as they are more likely to be going to places which require the COVID app [12][13][10][11]. A younger demographic will make primary research easier to conduct, as areas where they may associate in large groups such as universities and urban city centres are generally within proximity, they also have more spare time usually [14][15], and thus are more likely to have the time to participate in research. As implied previously, urban areas will be of interest for obtaining a sample, as they contain the most services requiring use of the COVID app, as well as a high density of people [16][17]. Since the COVID app will use modern technology, tech savvy individuals are desired, further highlighting the usefulness in a younger sample [18][19].
Requirements
Younger people generally have lower attention spans [20], thus the app should be able to grip their attention – this can be done by having its necessary features be easily noticeable, identifiable within a split second with its features being easily identifiable [21].
Task analysis [22] methods will be utilised. Between cognitive [23] and hierarchal task analysis [24], cognitive was chosen, it is more relevant for Interface and application design and development with its focus on problem solving, attention and memory [23]. 
The tasks identified as being necessary to the application are presenting user’s COVID status (QR code showing proof of vaccination and jab), being able to display recent COVID test results and showing areas of concern regarding COVID rates. Prototyping was done, allowing the user to see what the product will be like and how it will function before its completion and give feedback.
Questionnaires were used for gathering evidence of user feedback, because they are easy to distribute, have a low resource cost, high reliability, and allow for open and closed questions to be presented to participants [25].
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Primary research confirmed findings of the secondary research, complaints regarding the app include its interface, but also a general feeling of it being useless (which was not found in secondary data). Young people were mostly polled, which may impact results, as younger people generally are more negative and dismissive of COVID-19 regulations [37].
Paper Prototype
Walkthrough
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The user is greeted with a welcome screen asking them to select a language (options being English and Welsh) – the option will then dictate how text will appear on the following pages. The next page is the home page, acting as the hub for the rest of the application – options of the home screen exist to be redirected to the QR Code page as well as the page for test results, furthermore, exists the option to view what symptoms of COVID-19 are, which will redirect the user to the NHS web page on COVID-19 symptoms; on the home page exists a map displaying areas of concern for COVID-19, showing data on cases per capita – this map can be explored by users in a similar fashion to a Google maps hyperlink. The QR codes pages offers options to display the QR code for any of the jabs the user has obtained, to be scanned. The test results page allows users to upload their test results, buttons also exist to redirect the user to the external symptoms page, and to view the QR codes on the QR codes screen. An NHS logo in the header can be clicked on, which will redirect the user to the home page – assuming a language has been selected on the welcome page first.
Welcome Page
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Description automatically generated] To represent the languages are the flags most associated with said tongues [36] (this is why the union jack was chosen instead of an English flag, on top of the union jack representing Wales also, and this app’s target audience being those living in Wales), with the Welsh flag above the Welsh option and the union jack above the English one. 

Home Page
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Jab Page
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COVID Test Page
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Overview
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Here are paper prototypes for the application, with many interfaces shown, the quality of the handwriting is low – so the annotations will be noted again here. The header shown above contains the ‘NHS’ logo, when clicking on it the user will be redirected back to the front page, the header will appear on every page. 
The home page contains the header, footer, a redirect button to the QR code page, a redirect button to be taken to the page on the symptoms, a redirect button to be taken to the area where test results can be uploaded and lastly a map displaying areas of concern. To the right of the home page is what it could look like when using mobile.
The page for accessing QR codes is beneath the home page, showing the QR codes and extra information regarding them beneath. The page for the test results will display the user’s current status, and contains a button for uploading the results, symbolised by an up arrow. The symptoms button will take the user to the NHS webpage listing symptoms. [image: Diagram

Description automatically generated] The tasks this app can complete include scanning QR codes, showing test results and areas of concern. Here showing how to access QR codes – uploading test results is more self-explanatory and areas of concern isn’t so much a task as it is looking at the map shown on the home page. The resolution is adjustable.
The steps that should be taken to access QR codes are as follows:
1. Move the mouse to select the corresponding option (QR codes) and left click.
2. The user will then be taken to the interface displaying their QR codes indicating proof of vaccination.
3. The chosen QR code to be scanned is then selected.
4. The specific QR code selected will then appear larger, able to be scanned.
Human Factors Theory
Human factors theory states that accidents occur because of casual chain, one of these causes being “human error”. Human error is the result of three things – overload, incompatibility, and improper activities [26][27].
Issues with the user feeling overloaded can be caused by their capacity for information and load. The processing of physical information, internal matters like stress and situational issues such as danger can impact load. Capacity is impacted by the user’s state of mind, applied pressure, fatigue, stressors and their ability to react/respond. Incompatibility occurs due to the display, display types, location and inconsistent control types impacting stimuli and response. Improper activities occur when a user does not know how to perform functions, intentionally takes risks, perceives the accident’s probability as low, or the cost of the accident as low [28][26][27].
Human factors theory was applied in the creation of the paper prototype when creating the interfaces [29], taking into consideration human reasoning, interface metaphors and affordance. Not every human factor could be accounted for, such as stress caused by external factors. There are no possible stressors on the web application, nothing implies urgency to the user. [image: Graphical user interface, application
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Visually a range of colours were utilised for specific buttons in the computerised design, which took the user to different sections.  The colours differed in appearance to allow for easy remembrance and distinction between them.  To avoid possible stress to the user – the colours were not bright and were only used for items such as buttons. The general colour scheme was blue and white, these two colours are associated with the NHS, so it was familiar to the user, giving them a sense of comfortability.
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The amount of risk involved in performing the functions of the app were low, so mitigating for risk, was an easy task to perform. As to not overwhelm the user, the application presents itself with its 4 basic functions immediately for the user, with their roles told in few words. [image: Icon
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Description automatically generated] Pictured above are the upload status button and the list of QR codes to select, their uses described in few words, easy to understand by all. A visual metaphor used above is the up arrow being used to indicate ‘upload’, as it is the symbol commonly used to mean so [30].
The header and footer contained the same information, and size on every interface of the application. [image: Shape, rectangle
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The map showing the prominence of COVID-19 in specific regions uses the same visual look of most interactive digital maps [31] and it can be explored by using the mouse and dragging along, or for mobile users by scrolling with their fingers – this makes it easy for the user to make use of right away, as it functions similarly to what they have used before, reducing stress, positively impacting their ability to load information – reducing overload. The location of the interactive map is on the right-hand side of the screen, on the bottom half of the screen – like where interactive maps are placed on the web [32][33][34]. The darker an area is, the more COVID cases there are there, dark colours are commonly associated with danger [35].
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Walkthrough of paper prototype
A walkthrough of my paper prototype was conducted[footnoteRef:2] with another member of the classroom being left with specific tasks to try and complete, seeing if they could work out how to navigate the interface. Assistance was provided if asked, however assistance was not requested, showing the interface’s ease of use. The tasks given to the user for completion were just to be able to display QR codes for COVID-19 Jabs, and upload COVID test results.  [2:  See Appendix 1. ] 

Aspects of the paper prototype were complimented, such as the colour scheme – with it standing out, without being an eyesore. Navigation was called “easy”, there was not many pages, which could overwhelm the user. 
Downsides noted are the QR Code and Test Result Upload pages possibly appearing too similar for the user. A solution offered was a help option, providing operationalising sections. The user specified that they could understand the differences, but they could foresee another user not understanding, needing guidance. Furthermore, a section for additional information regarding the COVID map displaying areas of concern was suggested, detailing which COVID restriction tier areas would fall into.
Participation of walkthrough
[footnoteRef:3]The login screen is adequate, the resolution being that to fit a phone too matches with what was drawn with the prototype. Labels are correct, options for additional information are present but do not obscure main features. What is missing however is language options. Following pages lack header and footer in design, but it is stated that they are present on all pages. Buttons are labelled clearly and briefly, with what they provide to the user being obvious. The additional information page is not clear – what the “view” and “input” buttons do is not clearly stated. Labels on the pages for the PCR and Lateral flow test are labelled, and it was stated that the footer containing additional info would be present on all pages, but I’m sure these features could be more clear without the need for additional help. The test results and QR code pages are very clear, and simplistic – would not overcomplicate the user. The about page is annotated well. [3:  See Appendix 2.] 

Software prototype
The prototype of the COVID-19 application was created on Adobe XD. Taking into consideration advice given from the walkthrough, extra information was given, and a help option was available for users who may want specifics to be explained. COVID-restriction levels were detailed on the map. Adding these new features to the prototype was a quick task to see through. Adobe XD provided a quick way to snap new elements into fitting places no matter the size, making this a simple task.
The colours provided by default on the system fit the colour scheme intended from the previous prototypes, as well as other ways to minimize stress and maximise comfort to the user, such as adding familiar icons to symbolise certain tasks. 
Adobe XD was useful in the creation of this finalised prototype as it provided similar features to software such as Photoshop but was better optimized. Adobe Photoshop has faults in it being very resource intensive as more layers and editing features are applied – while Adobe XD keeps a consistent performance level. Adobe XD allowed for specific elements to be edited separately, even if they existed on the same layer – which is a lot harder to do on Photoshop, GIMP or Paint.net. An option existed to select a template for 1920x1080 monitors immediately upon creating a new project. 
In the context of rapid prototyping, Adobe XD served advantageous as it provided an environment to optimise aspects such as shape, size and even usability to a more than satisfactory extent. Adobe XD’s way of handling elements allowed for quick and easy alterations to be made based on feedback and analysis. Changes based on constructive criticism at a fluid rate is a cornerstone of rapid prototyping. 
Manually resizing was not necessary, as on the right-hand side of the software was options for font edits, text size edits and elements could have their sizes edited to specific pixels, which is useful when trying to create an interface for a specific monitor size. Responsive resize was offered, allowing for elements to be resized around other elements on the page, something lacking in alternatives like Photoshop.
Evaluation
The usability engineering techniques that were used proved beneficial to the project and served to make the product better than it would have been otherwise. Cognitive task analysis was used for its focus on human memory, judgement, and attention – this form of task analysis served to benefit the product as it led to the creation of simpler interface which utilised different colours to signify the buttons for different pages. Cognitive task analysis highlighted the importance of working out the end goals for the users and taking it into consideration during interface design. 
The more subjective nature of cognitive task analysis however led to more unclear findings, which did complicate implementation, and the quality of the prototypes was uncertain at first. A hierarchal task analysis may have proved to be more advantageous in some areas too, in hindsight, as it would allow for a better understanding of complex tasks based on subtasks, if introduced at an early stage in development it could have identified areas for improvement early on. These concerns were remedied using the walkthrough to some degree. The walkthrough allowed for another perspective on the interface, an unbiased one too – which brought insight to issues which were not clear initially and led to suggestions for improvements; overall use of walkthroughs brought a direct benefit to the product, the use of the walkthrough in the end managed to maintain use of the cognitive task analysis, negating its drawbacks while incorporating the advantages of hierarchal task analysis without needing to implement it. 
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Description automatically generated]The footer was updated to include a help option as well as an option for additional information regarding options on the present page. These options are available 
Human factors theory was essential in development of the interface design, highlighting the importance in minimising frustration in users by reducing the number of possible stressors and the distinctness of the colours chosen. Not every human factor was able to be accounted for, such as workstation. Nothing on the interface required quick interactions, allowing users to go at their own pace. Some changes done to the design thanks to application of human factors theory include how much was going to be included on each page, initially a few ideas came up in passing to include more items on every page – perhaps at the expense of the number of pages – with descriptions existing too (not to be confused with the later implemented help feature which could be toggled on and off) – use of human factors theory led to these ideas being scrapped in favour for a far more simple interface, with 3 pages, each being very simple, providing just what is needed to assist the user in completing tasks, but help being provided in case of confusion.
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Appendix:
1. Walkthrough Feedback:
“The main positive feedback that can be given about this is the usage of images to indicate when to upload or when it is needed to click such as in test results and home page it would be instinctive to press upon those options, with which pressable buttons are all clearly and correctly labelled for no confusion. In additional, details about a webpage and phone plans show thought out process and consideration of how it will work and look on other services while they detail they are using a webpage plan. The main negative feedback that was derived from this design is the lack of information tools as in the means to provide information about what is happening on screen or what to do. There would need to be a footer with additional information or an icon that press pops up an information block that says what to do or provides information about what the object is. Then another would be a back button or X to close out of the current page or return to a previous one.”– Nathan Pascoe. 
2. Participation of walkthrough, paper prototype:
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How would you rate the current COVID-19 App on a scale of 1to 5
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What are your issues with the current COVID-19 App?
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How often do you need to use the COVID-19 App?
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