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Prototyping & Testing
[bookmark: _Toc99111396]Introduction
A prototype interface design will be developed for an online Welsh Government Covid pass. This will include a hand-drawn paper prototype and a software prototype using Adobe XD on signing up and accessing your covid pass. A website was chosen as it can reach out to more people since it can be accessed from a computer, tablet or phone, whereas a mobile app can only be accessed from a mobile phone due to it being designed specifically for that device. [1]
People can apply for an NHS Covid pass through the NHS website. They’ll require an NHS login so may need to register for this if they don’t already have one. The registration for one may take some time if there’s a large number of requests. After applying for a Covid pass, it can be downloaded, printed or emailed. The pass will also provide the vaccination records and test results if the person has undergone a PCR test. The Covid pass is a QR code that is valid for 30 days, which automatically renews each time the service is logged into. [2 & 3] Below presents the NHS website to apply for a Covid pass by clicking on the link provided. [3]
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The link will take you to a page explaining who can apply for the pass, when it is needed, how long it will last and how to get a digital NHS Covid pass shown in the below image: [3]
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Stated at the bottom of the image, the NHS app cannot be used in Wales so would only be able to apply for it through the online service. [3]

[bookmark: _Toc99111397]User Requirements
Knowing who the design is for will help attract the target audience, as the website’s content, design and colours will be tailored to certain individuals. Covid passes are mainly used for events and venues such as nightclubs and cinemas, the target group for this design is ages 18 – 35 from all genders. Other ages may apply for the Covid pass as it’s also used for travel, but the main ages are between 18 to 35. 
A 20-year-old male was observed while going through the steps of applying for a Covid pass and his feedback was recorded. He mentioned the process was over-complicated because each question was split up into several pages, necessitating excessive clicking and wasting time. More questions could be put onto one page as there is no need for so much page waste or back and forth clicking. The design appears rushed with not much thought put into it. Also, it took a few days for the participant’s Covid pass to be processed and verified as he was having issues applying with the scan of his face section for the photo identification. In the end, the participant mentioned he had to complete the process using his phone because it wouldn’t work on his laptop due to not recognising the webcam, this indicates that it is not compatible with all devices. After applying and the process was completed successfully, there are further options to go through to access the Covid pass. A separate pass for travel, events and venues necessitated more clicking and page switching. One pass should be enough as they both verify that you have been vaccinated and are valid for the same number [image: A picture containing person, indoor
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[bookmark: _Toc99111398]Task Analysis 
0. The HTA displays steps for applying for an NHS Covid Pass. 
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1. Selecting a language has 2 options, if the user selects the English language they do 1.1, else they do 1.2 by selecting the Welsh language.  
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2. Enter details is broken down into 3 steps, 2.1 enter details, 2.2 enter security code, 2.3 enter more details
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3. To upload a file the user must do 3.1 upload photo I.D, they also must follow the guidelines by doing 3.1.1 to 3.1.3: Photo must be clear, include all 4 corners and text not blurred. 
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4. When the user does the face scan, they do 4.1 to scan face and follow the guidelines by doing 4.1.1 – 4.1.2: Allow access to camera and turn up screen brightness.
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5. For the confirmation step, the user will wait to receive an email confirmation.
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6. Once the confirmation has been received, the user can then log in by doing 6.1 enter details which will take them onto 6.1.1 to access their Covid Pass.
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[bookmark: _Toc99111400]Human Factors Theory
[bookmark: _Toc99111401][bookmark: _Hlk97382304]Visual Perception 
The ability to comprehend our environment through the light that enters our eyes is known as visual perception. Graphical user interfaces (GUIs) are seen through vision, visual perception of structures, patterns, and colours draws more attention; they also can guide the eye over a screen in a systematic way. [4] The ‘way visual inputs are structured by humans’ is one of Gestalt’s principles, often applied to GUI designs making it easier for users to perceive. [5] According to Gregory (1970), perception is a top-down process, individuals actively build their perception of reality depending on their surroundings and stored knowledge. Whereas, according to Gibson (1966), perception is a direct bottom-up process. He argues that interpretation is unnecessary since the information we get regarding distance, shape, and size, among other things, is detailed enough for us to actively engage with the surroundings. [6]
[bookmark: _Toc99111402]Human Memory
Memory is the process of consuming information from the environment, processing it, storing it, and retrieving it later. Previous experiences can impact current actions, allowing us to learn from and adapt to them. [7] User interfaces should assist individuals to recall important information from one instant to the next, not requiring them to recall earlier activities because their interest is to concentrate on their main goal and progress towards that. Anything with more than (approximately) seven tasks is difficult for people to remember and engage with. Both short-term (a second to a few minutes) and long-term (an hour – lifetime) memory capacity exists in humans. Three independent functions make up long-term memory, semantic (storing), episodic (recording) and procedural (remembering). “Psychologists call short-term memory a combination of phenomena involving perception, attention, and retrieval from long-term memory.” [8]
[bookmark: _Toc99111403]Human Reasoning
People are wired to think naturally, without restriction, and in such a way that a fundamental piece of knowledge may be digested through reasoning to achieve a deeper understanding. A human brain makes several mistakes each second, which contributes to our ability to be creative and form stronger conclusions using reason. [9] Psychology researchers have suggested that reasoning is based on two different cognitive systems: the heuristic system, which depends on previous experiences and beliefs, and the analytic system, which is based on logical principles. It is important to apply human reasoning techniques when designing as the design structure can impact the effectiveness of the design by the amount of context switching it has, also, the identification of existing problems will help develop a better design. [10] 
[bookmark: _Toc99111404]Interface Metaphors and Affordances 
By using a metaphor, users can organize parts of the target system or interface in terms of recognisable and well-understood characteristics of the source domain. Humans understand exactly what to do and how to accomplish it, most of what we do every day is a metaphor. They must be designed in such a way that they fit in with how people perceive the computer system they are using. Users are unlikely to experiment an interface without set expectations. Capturing key elements, leaving out anything irrelevant and making it appropriate for users, tasks and interpretation are some effective metaphors for creating user interfaces. [11] 
Don Norman (1988) referred to the term affordance as “the relationship between properties of a physical object and capabilities of a person, that determine how the object could be used.” A door handle or a pull chain, for example, is shaped like what it controls, making it obvious how to use it. Essentially, afford means to provide a clue. In this case, it would be the user’s connection with the UI. As a result, designers must tailor the affordances of objects to meet the demands of users based on their physical and perceptual skills, goals, and previous experiences. Clear affordances are vital to usability. [12]


[bookmark: _Toc99111405]Interface Review
Sam Groves, a class member, reviewed my paper prototype. A walkthrough and a feedback questionnaire were completed (appendix A). Different areas of the interface were evaluated to see what worked and what did not. The questions were based on Nielsen's usability heuristics, which are intended to discover usability issues with individual elements to eliminate the need for redesign and reconstruction. [13]
The navigation and visibility worked well. Although, it was said that the back button would be better visibility if there were an image along with the text ‘back’. This will be added when creating the prototype. The consistency with other systems and is realistic to what the users will expect also worked well. 
Sam thought he had to press the back button numerous times to get to the home page and mentioned having an interactive logo to take the user back to this. Although, this was my intention when I set out to create the software prototype, which I should have disclosed to Sam before he carried out the walkthrough and feedback questionnaire.
Asterisks will be considered for the software prototype as suggested by Sam but as for the NHS number that he mentioned, users should have already gone through obtaining their NHS number before applying for the Covid pass as that would be a separate application.  
Due to validation, Sam mentioned the address and postcode field should be split up as people could input this in different orders. This will be split up for the software prototype. 
Sam stated, “the data being stored after the user has inputted data is very useful and allows recognition.” It did not rate a 1 due to the fact of not being able to return to the home page but as mentioned above this will be incorporated into the software prototype. 
A rating of 5 was made for ‘Flexibility and efficiency of use’ due to having no option to obtain a covid pass for traveling abroad. But again, I should have explained to Sam that there will only be one covid pass that will cover everything, events as well as traveling, as there is no need for two separate passes.
The design sleek and minimalist worked well but Sam mentioned he would like to be able to search for specific information, although this is not necessary.  
The error messages, according to Sam, were well-thought-out and informing the users about the error was a good idea. He mentioned the jpeg file type could be provided with some information as users may not know what this is, although the majority of people do and if not, can do a quick google search so is not necessary and will not be added to the software prototype. 
Sam believed the design was clear and easy to use, but if he had any questions about the covid pass, there is no way to find answers. A help button will be added to the software prototype.  
All recommendations have been considered, the purpose of the Covid pass will be added to the software prototype, as previously mentioned, there will only be one pass that covers everything, so will be no need to add one for travel, and a search bar for current rules is not part of this prototype, this would be a separate prototype, whereas this is only for a Covid pass. 


[bookmark: _Toc99111406]Class Member’s Design Evaluation
I participated as a user for a class member’s design, Sam Groves. I completed a walkthrough of his paper prototype (appendix B), reviewing aspects of his interface on what worked and what did not, and completed his feedback questionnaire (appendix C). 



[bookmark: _Toc99111407]Software Prototype 
The user can choose between Welsh and English as their chosen language on the home page, represented by flags, making it easier for users to perceive and attracting more attention as GUIs are seen by visual perception. [4 & 5] It will also include Welsh and English written under the appropriate flags to help with human memory and reasoning.
[image: Graphical user interface, application, website
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The screen below shows how many steps there are and what step the user is currently on, this is another feature to make it easier for users to perceive. As Gibson (1966) believes that information is detailed enough to actively engage with. [6] The NHS in the top left-hand corner will be the NHS logo which a user can click on to take them back to the home page. The majority of websites have this where you click on their logo at the top and it redirects you back to the start. Gregory (1970) believes that perception is built on stored knowledge. [6] This is also down to human memory and reasoning as previous experiences can help recall this information. The help button has been added due to a recommendation made by Sam, this is to help users if they get stuck or are not sure what something means or what is required. 
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The structure of the screen tells the user exactly what they need to do and what is required along with a back button in the top right-hand corner and a continue button in the bottom right-hand corner. These elements fit in with all the human factors: visual perception as each feature stands out and guides the eye over the screen in a natural way, making it easy for them to visualise what needs to be done. [4 & 5] Human memory and reasoning due to having back and continue buttons on the majority of websites and applications and not having more than seven tasks on one page so that it is not difficult for users to engage with. [8 & 9] It also includes interface metaphors and affordances as the user will know exactly what to do and how to do it as it has been kept simple, only containing elements that are needed and leaving out anything irrelevant. [11 & 12] 
All screens have the same structure and have followed these human factors. 
A security code will be sent after the mobile phone number has been entered and the user has clicked on continue. 
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The screen will then load once the security code has been inputted to check if it is correct which will then take the user on to step 2 of 4.
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Step 2 of 4 where the user will enter more details. 
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Description automatically generated]The user is then required to upload a photo i.d. following the guidelines provided below in step 3 of 4.
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Description automatically generated]The user will be required to drag their file into the box and click on the upload button. 
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Description automatically generated]The screen will load the file which will then take the user on to step 4 of 4.
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A success screen will be displayed to let the user know it was successful.
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Step 4 of 4 will require the user to scan their face following the guidelines provided below to match it to their photo i.d. that was previously uploaded. 
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The screen below provides an outline where the user will need to place their face to scan.
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Once scanned, the screen will load again saving the face scan into the system and matching it with the photo i.d. provided.
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Unless they come across an error where the user will need to try again following the error’s solution.
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A success screen will be displayed again to let the user know it was successful.
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Below shows the last page of applying for a Covid pass informing the user that they will receive an email if the information passes all the checks.
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Once the user has received the email confirmation, they can then log in filling in the required fields. 
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Once logged in, the page below will be displayed. The user’s name, date of birth and photo i.d. will be displayed along with their QR code which is their Covid pass. It will inform the user when their Covid pass will expire, so they will know when to renew it. The photo i.d. has been added into the Covid pass to save people taking their i.d. out with them and having to show their i.d. alongside their Covid pass. Also, it gives the user three different ways to access their pass by either downloading it on the device they are currently logged on to, or having it sent to them through an email or an SMS message. The user can look up the Covid pass purpose in the bottom right-hand corner to see what it's for and where it can be used, as well as check their Covid-19 records. There is a logout button at the top of the page.
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The software tool chosen for this prototype was Adobe XD. It was straightforward to understand and use, and there was plenty of community support if any problems arose. When starting the prototype, Adobe XD provided several options, ranging from a desktop to a smartphone, as well as the ability to customise the size. This prototype was created using a web/desktop platform. All of the pages in the hand-drawn paper prototype had the same structure/layout, Adobe XD made this simple and saved a lot of time by allowing the pages to be copied and pasted with just small alterations to each page. The prototyping feature is amazing, enabling you to see how each page interacts and moves throughout the application without having to code anything. There were two minor downfalls to using Adobe XD, one was not able to do the round bullet points in text, and the other was having limited shapes and not able to design your own. However, the benefits and capabilities of Adobe XD outweigh those two minor downfalls. 


[bookmark: _Toc99111408]Usability Engineering Techniques 
Observing and gathering feedback from a participant helped to determine what was required in the website application to create a task analysis. A task analysis was used to define the tasks the website application required, as well as refine the navigation of the website by determining the appropriate content scope. Knowing what was needed and where certain elements should be placed made the paper prototype design much easier. It helped determine the end goal. The subtasks helped to identify what was required on each page. [14]
The incorporation of human factors in the prototype was effective since it allowed the prototype to be designed with the user in mind, considering human capabilities and their limitations. The purpose was to decrease the number of mistakes a user may make while still creating a comfortable interaction. Due to the human factor guidelines, it was kept simple with only the required functionality, preventing users from becoming frustrated or confused. The functionalities were designed to assist the users from their past experiences and understandings. The interaction between the system and the user was improved by including human factors into the prototype. [15]
The paper prototype walkthrough resulted in a better design since it was looked at from a different perspective other than mine to prevent prejudice and see if anything could be added or taken away to enhance it. As a result, the software prototype was modified to include an image of an arrow with the text for the back and continue buttons to improve visibility, as well as asterisks by the user input fields to assist the user to understand what is required. For validation and better data storage, the address and postcode field were separated into two. A help button was added to each page to assist the user if they get confused or unsure what something means, although the website application is simple enough that it may not be needed but is there just in case. Finally, a ‘Covid pass purpose’ button was added to the Covid pass page so users can find out what it is used for and where it can be used. 
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[bookmark: _Toc99111411]Appendix A
My Paper Prototype Feedback Questionnaire
The severity of usability issues is determined using the following 0 to 4 rating scale. Please give each heuristic a rating and a reason for your choice.
1 = This is not a usability issue
2 = Cosmetic problem only: only fix if more time is given
3 = Minor usability problem: low priority issue
4 = Major usability problem: high priority issue, fixing it is critical 
5 = Usability catastrophe: this must be fixed before the product can be launched

1. Visibility of system status 
2
2. Please provide a reason for your choice of rating:
The navigation and visibility are well done. The display for the user to tell them what step they are at within the covid pass process is a good idea but it may look a bit better if it is direct at the top middle of the page. The back button is a little small and could maybe benefit from an image along with the text for better visibility.
3. Match between system and the real world 
1
4. Please provide a reason for your choice of rating:
The dialog flow is consistent with many other systems. Each step is well matched and is a realistic to what the user will expect when using the system.
5. User control and freedom 
3
6. Please provide a reason for your choice of rating:
The ability to go back and continue is beneficial but what if i wanted to go back to the home page after the second page? i have to click the back button many times, this is a bit frustrating. An interactive logo that sends the user back to the home page or a simple home page button (in addition to the back and continue button) would be very useful.

7. Consistency and standards 
4
8. Please provide a reason for your choice of rating:
This application could benefit from asterisks on user input fields so that the user is aware that the input they need to add is required information. Some people may not know their NHS number and would not be able to continue after step 2 if it is required.
9. Error prevention 
3
10. Please provide a reason for your choice of rating:
More validation could be added. The address and postcode on step 2 should be separated for easier storing of data. I feel like issues could occur since people may put them in a different order (address first then postcode, or the other way around).
11. Recognition rather than recall 
2
12. Please provide a reason for your choice of rating:
The data being stored after the user has inputted data is very useful and allows recognition. Since i may need to access this covid pass application many times, it might be better to once i go to the application, it remembers the language i've chosen and has a smaller button/option to change the language if i require so. After i sign in, i cannot return to the home page without logging out.
13. Flexibility and efficiency of use 
5
14. Please provide a reason for your choice of rating:
There are no issues with obtaining the domestic covid pass but there is no option to obtain a covid pass for travelling abroad. This is not flexible or efficient as there is no way to access that part of the application/covid pass. Everything else is flexible and efficient besides this.
15. Aesthetic and minimalist design 
2
16. Please provide a reason for your choice of rating:
The design is sleek and minimalist. I would like to be able to search for specific information if i can but this is not necessary.
17. Help users recognize, diagnose, and recover from errors 
2
18. Please provide a reason for your choice of rating:
The error messages are well thought out. Informing the user if their image is too large is a good idea. The part of the application that shows the jpeg file being uploaded to the box could have more information as the user may forget or not understand what they are submitting.
19. Help and documentation 
3
20. Please provide a reason for your choice of rating:
Due to the design, the help and documentation is well explained and simplified. This improves the design and navigation. If i did have unanswered questions specifically related to the covid pass, i would not be able to find that info since there is no search.
21. Any recommendations?
A search bar to look up certain information would be helpful, perhaps a button that navigates me to other covid pass materials (such as current rules in place within Wales). Add the purpose for the covid pass (what is it used for? where can i use it?) and add the travel alongside domestic covid passes.
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Sam Grove’s Paper Prototype
1.
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1.2
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2.
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2.1      
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2.2      
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2.3	
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2.4	
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2.5	
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[bookmark: _Toc99111413]Appendix C
1 = This is not a usability issue
2 = Cosmetic problem only: only fix if more time is given
3 = Minor usability problem: low priority issue
4 = Major usability problem: high priority issue, fixing it is critical 
5 = Usability catastrophe: this must be fixed before the product can be launched

1. What would you rate the visibility of the system?
4
2. Please explain your rating to the answer above.
Good visibility as in the user will know where to go with the back and continue buttons which also show an arrow for better visibility. Although, there is not much feedback given throughout the whole process, there are no error pages or success pages to make the user aware if the video or image has been uploaded correctly. Also, a time has been given at the end of 72 hours to notify them, what if the system crashes or they are extremely busy, it may then go over 72 hours which could make the user anxious or frustrated due to not receiving it.
3. How is the match between the system and the real world?
5
4. Please explain your rating to the answer above.
Familiar words and phrases have been used with no jargon. However, there is slight confusion with page 4.1, it asks you to select your Covid pass service but the image shows a loaded screen stating the pass have successfully been updated with nothing to select?
5. How is the User control and freedom?
3
6. Please explain your rating to the answer above.
There is no way to get back to the home page if needed.
7. How consistent is the application and its standards?
3
8. Please explain your rating to the answer above.
The system is fairly simple to go through although on page 2.2 with the sign up, it is not very consistent as the majority of fields on each step as an asterisks next to them, however, this page has one asterisk next to the postcode but none next to mobile number or address, if they need the postcode information, surely they will need the address information too?
9. What would you rate the error prevention available?
5
10. Please explain your rating to the answer above.
There are no error message screens throughout the design. What happens if the user doesn't upload video or image correctly, will they be notified or does the process just carry on? Also, what happens if the user hasn’t kept a record of the date of their last vaccination and can't remember?
11. How is the recognition of the application (rather than recall)?
1
12. Please explain your rating to the answer above.
It doesn't require the user to remember information from one part of the interface to the next which is a good thing. The steps on what the user has to do is clear also.
13. What would you rate the flexibility and efficiency of use?
2
14. Please explain your rating to the answer above.
The only thing missing which has already been mentioned above is a way to get to the home page. Other than that, the system seems to be flexible.
15. Please rate the aesthetic and minimalist design
3
16. Please explain your rating to the answer above.
On page 3, after logging in, there are 3 options. The renew Covid pass button seems irrelevant as it states under the domestic pass and travel pass 'Covid pass out of date? Renew here' so not really needed as a button as well. Also, both the domestic and travel pass prove that the person has been vaccinated and both last the same number of days so don't see the need in having two of them, it just requires more clicking in and out for the user. Why not just have the one Covid pass that covers everything. But that is my opinion and not a priority.
17. How well does the application help users recognise, diagnose, and recover from errors?
5
18. Please explain your rating to the answer above.
There are no error message screens throughout the design as mentioned above, displaying no way for the user to recognise, diagnose and recover from an error.
19. How well would you rate the help and documentation elements of the application?
2
20. Please explain your rating to the answer above.
There is no help button on the screens if they user did get stuck, although it does seem fairly straightforward. Everything has been labelled with enough instructions given for each section for documentation.
21. What would be your overall rating of the application (1 star being the lowest rating, 5 stars being the best rating)
3
22. Are there any recommendations you could provide?
Page 2.4, asking to upload a video as well as an image in the same box is not a usual request to have both together, so to split this into two, a page for the video and a page for the image, this will make it easier for the user as well as data storage. 
Add a home button or the logo to take the user home. 
Personally, I don't think there is any need to ask the user to input the date for their last vaccination as the system should already know this from inputting their NHS number.
Take the 'renew Covid pass' button away and maybe only have one pass to cover everything.
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