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1. [bookmark: _Toc41483569]Introduction
A new prototype mobile app is being developed for Wales Institute of Science and Art (WISA), which in an institute part of University of Wales Trinity Saint David (UWTSD). WISA offers a wide portfolio of courses across a number of campuses in South Wales. The main aim of the app is to provide a positive user experience and that satisfies all user needs.
Research has been conducted into what functionality needs to be included in the new app and this has been used to create a series of wireframe storyboards, which set out how the mobile app interface will be designed.
Now that the wireframe storyboards have been created, a number of further tasks need to be completed before the new app can be fully launched.
This report will aim to:
· Outline the results from the testing of the wireframe storyboards, which will be a combination  of initial developer testing and user testing. Feedback from this process will assist in making decisions on any changes that need to be made to the final prototype
· Present a set of full colour storyboards which form the basis of the final prototype and will aim to visualise how the final screen designs could look. The key differences from the wireframe storyboards will be identified and explained
· Explain the feedback received from test users who will be asked to complete questionnaires based on the principles of the User Experience Questionnaire (UEQ) and System Usability Scale (SUS)
· Identify any data that will need to be collected from users in the completed app such as what features are the most popular and how often they are used





2. [bookmark: _Toc41483570]Testing of wireframes
The process of evaluating the design of a user interface is outlined by Rieman, Franzke and Redmiles [1], who explain that a designer should perform an evaluation of a system in the early stages of the design process. A series of questions are used to determine  a typical user’s interaction with the system and to identify the strengths and limitations that may be present. The results of this process can then be used to make changes to the system before it is presented to users for further testing.

[bookmark: _Toc41483571]2.1 Cognitive walkthrough
	Task: Logging in
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to log in to the app

	Can they see a control that will do the job?
	Y
	Yes  - username and password boxes are present

	Is it clear how to operate the control?
	Y
	Yes – controls are standard

	Is the immediate feedback understandable?
	N
	There is no suggestion as to what the immediate feedback might be. No evidence of what could happen if a login attempt had been unsuccessful



	Task: Changing the app language
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to change the language of the app (user persona 1)

	Can they see a control that will do the job?
	?
	Maybe – the option that is shown in screen is ‘My WISA App’, however the default language in English and this could be a potential barrier for the user

	Is it clear how to operate the control?
	Y
	Yes – control is a button to be clicked

	Is the immediate feedback understandable?
	Y
	The button will take the user to ‘My App Preferences’, the user then needs to click ‘Language’ and a list of available languages will appear. The list of languages is displayed using the characters from each language which should be easy for the user to understand.





	Task: Navigate to campus parking
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to view the options for parking including availability on each campus and pay for parking if necessary (user persona 2)

	Can they see a control that will do the job?
	?
	Maybe – there is no direct option that mentions parking on the main menu. The option is located under ‘My Student life’ which may not be understood by some users

	Is it clear how to operate the control?
	Y
	Yes – control is a button to be clicked

	Is the immediate feedback understandable?
	Y
	The ‘My Student Life’ button will take the user to a further menu where there is an option for ‘Campus Parking’



	Task: View parking availability
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to view parking availability on each campus (user persona 2)

	Can they see a control that will do the job?
	Y
	Yes – the ‘Campus Parking’ sub menu shows the availability of parking at all campus locations at the top of the screen. There is no need for the user to use any other controls for this task

	Is it clear how to operate the control?
	Y
	N/A

	Is the immediate feedback understandable?
	Y
	The car park numbers are clearly identified, and the number of spaces is displayed to the user. A colour coding system is also used to assist in understanding availability



	Task: Pay for daily parking 1
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to pay for parking on a particular campus

	Can they see a control that will do the job?
	Y
	Yes – the ‘Campus Parking’ sub menu shows a button labelled ‘Pay for Parking’

	Is it clear how to operate the control?
	Y
	Yes – control is a button to be clicked

	Is the immediate feedback understandable?
	Y
	The screen to pay for parking is clearly laid out with options provided in a logical order. However, the user needs to be clear about how long they will require as there is a fixed end time. There is a button for the user to ‘Review Booking’



	Task: Pay for daily parking 2
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to pay for parking on a particular campus

	Can they see a control that will do the job?
	Y
	Yes – the ‘Pay for Parking’ page shows a button labelled ‘Review Booking’

	Is it clear how to operate the control?
	Y
	Yes – control is a button to be clicked

	Is the immediate feedback understandable?
	Y
	The booking review screen provides a summary of the options that have been selected. The total to pay is clearly displayed in larger font at the bottom of the screen.
There is a a warning for the user to ensure they have found a space before paying for parking. This will prevent payment for spaces that do not exist.
There is a button for the user to ‘Pay Now’



	Task: Pay for daily parking 3
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to pay for parking on a particular campus

	Can they see a control that will do the job?
	Y
	Yes – the ‘Confirm Parking’ page shows a button labelled ‘Pay Now’

	Is it clear how to operate the control?
	Y
	Yes – control is a button to be clicked

	Is the immediate feedback understandable?
	?
	The Payment screen asks the user to enter their card number, expiry date and security code. There is an option for the user to ask the app to remember the payment details for future use.
There is a button for the user to ‘Make Payment’ and a message box showing ‘Payment Successful’ appears if the payment has been accepted.
No evidence of what might happen if a payment was unsuccessful



	Task: Obtain a parking permit 1
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to pay for a parking permit

	Can they see a control that will do the job?
	Y
	Yes – the ‘Campus Parking’ sub menu shows a button labelled ‘My Parking Permit’

	Is it clear how to operate the control?
	Y
	Yes – control is a button to be clicked

	Is the immediate feedback understandable?
	?
	The user is taken to the ‘My Parking Permit’ screen. 
However, it is not clear how the registration number for the vehicle is known to the app. Is the user required to enter it each time? Is it linked to an individual user?
There are options available for permits of different lengths. 
There is a button for the user to ‘Confirm Permit’



	Task: Obtain a parking permit 2
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to pay for a parking permit

	Can they see a control that will do the job?
	Y
	Yes – the ‘Confirm Parking Permit’ screen shows a summary of the options that have been made

	Is it clear how to operate the control?
	Y
	Yes – control is a button to be clicked

	Is the immediate feedback understandable?
	Y
	The user can see a summary of their registration number and the parking permit options they have selected. 
The total to pay is shown in larger font. There is a button for the user to click to ‘Make Payment’. This will take them to the same screen as if they were paying for daily parking



	Task: Navigate to campus café menu
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to view the options for the campus café on each campus and place an order if necessary (user persona 3)

	Can they see a control that will do the job?
	?
	Maybe – there is no direct option that mentions campus cafe on the main menu. The option is located under ‘My Student Life’ which may not be understood by some users

	Is it clear how to operate the control?
	Y
	Yes – control is a button to be clicked

	Is the immediate feedback understandable?
	Y
	The ‘My Student Life’ button will take the user to a further menu where there is an option for ‘Campus Café’




	Task: Browse the café menu
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to browse the menu for the campus café (user persona 2)

	Can they see a control that will do the job?
	Y
	Yes – the ‘Campus Café’ sub menu shows an option for the user click ‘Browse menu’

	Is it clear how to operate the control?
	Y
	Yes – control is a button to be clicked

	Is the immediate feedback understandable?
	Y
	The user is taken to the ‘Browse menu’ screen. The user will see a menu based on the location they are in provided they have enabled the GPS settings.
The ‘Browse menu’ screen has a button that allows the user to ‘Place Order’.



	Task: Place an order from the café menu 1
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to place an order from the campus café (user persona 2)

	Can they see a control that will do the job?
	Y
	Yes – the ‘Campus Café’ sub menu shows an option for the user click ‘Place order’. This option can also be found at the bottom of the ‘Browse menu’ screen

	Is it clear how to operate the control?
	Y
	Yes – control is a button to be clicked

	Is the immediate feedback understandable?
	?
	The user is taken to the ‘Place order’ screen. The user can then choose up to 3 items from a drop-down list. More items can be added if necessary and this option is clearly visible.
The user is asked to choose  a collection time. These times are fixed to the end of lectures and are available from a drop-down list.
Finally, the student is asked to enter their name and student number for the order.
However, the student should not have to enter their name and number each time. This information should be pre-populated from their login details.
There is a button for the student to review their order before paying.





	Task: Place an order from the café menu 2
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to place an order from the campus café (user persona 2)

	Can they see a control that will do the job?
	Y
	Yes – the ‘Place order’ screen shows an option for the user click ‘Review order’. 

	Is it clear how to operate the control?
	Y
	Yes – control is a button to be clicked

	Is the immediate feedback understandable?
	Y
	The user is taken to the ‘Confirm order’ screen. The user will see the full list of items that have ordered , the collection time they have chosen, and their order name and student number. 
The total to pay is clearly displayed in large font at the bottom of the screen.
There is a button for the user to ‘Pay now’



	Task: Place an order from the café menu 3
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to place an order from the campus café (user persona 2)

	Can they see a control that will do the job?
	Y
	Yes – the ‘Place order’ screen shows an option for the user click ‘Review order’. 

	Is it clear how to operate the control?
	Y
	Yes – control is a button to be clicked

	Is the immediate feedback understandable?
	Y
	The Payment screen asks the user to enter their card number, expiry date and security code. There is an option for the user to ask the app to remember the payment details for future use.
There is a button for the user to ‘Make Payment’ and a message box showing ‘Payment Successful’ appears if the payment has been accepted.
An order number is provided which the user can provide the staff in the café to help locate their order



	Task: View accessibility options
	Success?
	Comments

	Does the user know what they want to do?
	Y
	Wants to change the accessibility options of the app (user persona 4)

	Can they see a control that will do the job?
	?
	Maybe – the option that is shown on screen is ‘My WISA App’, however this may not clear that it leads to accessibility options

	Is it clear how to operate the control?
	Y
	Yes – control is a button to be clicked

	Is the immediate feedback understandable?
	Y
	The button will take the user to ‘My App Preferences’, the user then needs to click ‘Accessibility’ and a list of available options will appear. There are a combination of sliders for some controls and toggle buttons to enable or disable features which should be self-explanatory for the user.





[bookmark: _Toc41483572]2.2 Key issues identified from cognitive walkthrough 
The cognitive walkthrough was useful in identifying issues from a developer perspective. A number of issues have been found and are shown in Table 1:

[bookmark: _Toc41481373]Table 1: Issues identified from the cognitive walkthrough
	Process
	Issues raised

	Logging in
	· Feedback not clear. No evidence of what could happen if a login attempt had been unsuccessful

	Changing the app language
	· Controls possibly not clear. The option that is shown in screen is ‘My WISA App’, however the default language is English, and this could be a potential barrier for the user

	Pay for daily parking
	· Feedback not clear. No evidence of what might happen if a payment was unsuccessful

	Obtain a parking permit
	· Controls possibly not clear. It is not clear how the registration number for the vehicle is known to the app. Is the user required to enter it each time? Is it linked to an individual user?

	Place an order from the café menu
	· Controls possibly not clear. The student should not have to enter their name and number each time. This information should be pre-populated from their login details.

	View accessibility options
	· Controls possibly not clear. The option that is shown on screen is ‘My WISA App’, however this may not clear that it leads to accessibility options





[bookmark: _Toc41483573]2.3 User testing feedback
The cognitive walkthrough provided valuable feedback on the app, but it was also essential to gather feedback from potential end users. 
The wireframe storyboards were tested with four different users. Each user was asked to assume the role of each persona identified in Part 1 of this report. Each user was asked to attempt to perform the task they had been given and talk through what they were doing and whether or not their task had been successful. If unsuccessful, they were asked to elaborate on the reasons why. To recap, the four personals identified in Part 1 are as follows:
	User Test
	Task to perform

	Persona 1
	Changing the app language

	Persona 2
	Campus parking – viewing availability, paying for parking, and paying for a permit 

	Persona 3
	Campus café – browsing the café menu, placing an order, paying for an order

	Persona 4
	Accessibility options – changing the font size and display size



[bookmark: _Toc41483574]2.4 Key issues identified from user testing
A summary of the main issues identified can be found in Table 2. The full feedback from each user can be found in Appendix 1.
[bookmark: _Toc41469660]
[bookmark: _Toc41481374]Table 2: Issues identified from user testing
	User Test
	Issues raised

	1 - Changing the app language
	· No action required – test was successful

	2 - Campus parking – viewing availability, paying for parking and paying for a permit 
	· Possibly explain the thresholds for each colour on the ‘Campus Parking’ screen – maybe show the maximum number of spaces or even a percentage % full figure instead?
· Names for car parks need to be clear so the user pays for correct one. Possibly use the campus names instead?
· The ‘Use location’ GPS button could possibly be redundant if the user’s phone settings already have GPS enabled. Can this not be used to determine their location automatically?
· If a user was based at just one campus, could this not be made their default car park rather than being given a choice?
· Does the registration number box need to be completed each time? Can the registration number not be added to the user profile to populate the box automatically?
· The option to enter a registration number and search for a parking permit should be reviewed as it could cause a privacy issue - as anyone could enter any registration number and see details of the parking permit. This information could instead be added to a profile page


	3 - Campus café – browsing the café menu, placing an order, paying for an order
	· The ‘Use location’ GPS button could possibly be redundant if the user’s phone settings already have GPS enabled. Can this not be used to determine their location automatically?
· Should the user have to enter a name and student number for the app if they have already logged into the app?

	4 - Accessibility options – changing the font size and display size

	· No action required – test was successful






[bookmark: _Toc41483575]3. Completed storyboards
[bookmark: _Toc41483576]3.1 Full colour storyboards
The wireframe storyboards were then used to complete a set of full colour storyboards to visualise how the app could look. An example of a selection of storyboards can be found in Figure 1. The full set of completed storyboards can be found in Appendix 2.
[image: ][image: ]
[image: ]
[bookmark: _Toc41481368]Figure 1: Example full colour storyboards

The colour scheme for the app is relatively simple. The background of every screen is white so that the content stands out is able to be clearly seen. The use of black text for headings and screen text provides a striking contrast against the white background.
Each page is headed with the university logo and the title for UWTSD WISA. This helps to ensure consistency across the app and aids familiarity with users.
Buttons have been coloured in a dark blue which is very similar to the blue that can be found on the main UWTSD website. This will help to align the app with the corporate image of the university. Button text has been set as white in order to provide a contrast with the blue background. The same font has been used throughout.
Where possible, border for controls on each screen have been set as the same dark blue as used for the buttons. The aim is to draw the users eye to these controls to help them understand what they need to complete on each screen. 
Buttons to aid navigation through the app are displayed at the bottom of each screen and follow the same style as other buttons.



[bookmark: _Toc41483577]3.2 Key differences from wireframe storyboards
Some modifications were required to the final prototype based on feedback from the user testing. A summary of these changes can be found below:
[image: ]Names of the university campuses have been added to ensure clarity.
To assist in understanding the colour code system, a % full figure has also been added


[image: ]Toggles have been added to allow the user to switch the location on or off themselves rather than have to use a separate button in the Campus Parking or Campus Café screens.

Toggles have also been added to allow the user to stop receiving notifications and to toggle the sounds from the app on or off

[image: ]The student details are now automatically populated rather than having to be entered each time. The details will be retrieved from the students user profile.



[bookmark: _Toc41483578]4. User feedback on final prototype
Once the full colour storyboards had been completed, they were shared with end users who were asked to spend time examining them to see if they understood how the app would work and how they might expect to interact with it.
To record the results of this process, a set of questionnaires were used:
· User Experience Questionnaire (UEQ) – this questionnaire is used to assess classic usability aspects such as efficiency and aspects regarding the user experience such as creativity factors. The questionnaire is a series of 26 aspects which users are asked to rate on a scale from 1 to 7 [2]
· System Usability Scale (SUS) – this questionnaire allows the usability of a system to be measured relatively quickly and easily. It consists of 10 questions with 5 response options [3]

The full set of completed questionnaires can be found in Appendix 3 and Appendix 4.




[bookmark: _Toc41483579]5. Data and information collected
Once the app has been released and users are engaging with it, it will be important to understand how they are interacting with it and the actions that they carry out in the app. Collecting data of this type can provide valuable insights on the end users and help to develop the app further. Some data analytics can be collected automatically from within the app, whereas others such as feedback may need to be collected via manual methods. Examples of the types of data that could be collected are shown in Figure 2:

[bookmark: _Toc41481375]Table 3: Data collection from the WISA app [4] [5]
	Data collected
	Reason
	Collection method

	Active users
	It will be important to gather data on all users that engage with the app either daily, weekly, monthly, or even termly. This will help understand how often students within WISA are using the app
	Automatic

	App downloads
	This will determine how many students withing WISA are aware of and have downloaded the app. If the uptake is low, the app can be promoted within the Institute to encourage downloads
	Automatic

	Visit time
	This will monitor how long users are spending in the app. Longer times spent within the app may suggest that users are finding it useful and engaging with the content
	Automatic

	Screen views
	This will monitor how many different screens the user visits during their session in the app. There may be a pattern showing between particular features which might identify a task that could possibly be simplified into one screen to prevent multiple screen views being required
	Automatic

	Churn rate
	The churn rate will measure what proportion of users who have downloaded the app have stopped continuously using it. However, it will not provide reasons as to why users stop using the app
	Automatic

	Event tracking
	These analytics would measure how the users engage in performing specific features, e.g. purchasing items from the campus café. This will help identify any features that are not well used and may help shape development of the app in the future
	Automatic

	User feedback
	Feedback on the app from real users could be obtained to help find out their feelings on its functionality. This could be achieved by conduction in-app feedback or asking users to provide feedback using another method such as questionnaires
	Automatic
Manual methods

	Average spend
	The goal of the app is not to generate revenue. However, the app may be able to track the amount spent per transaction in the campus café and on campus parking
	Automatic

	Crashes
	When launched, there may be bugs in the app that were not discovered during the testing process. This measurement could be collected to provide statistics on how frequently the app crashes and can provide other data such as the users platform e.g. Apple or Google
	Automatic
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[bookmark: _Toc37090491][bookmark: _Toc41483581]Appendix 1 – Full User Testing Results

	User Test
	Task to perform

	Persona 1
	Changing the app language

	Persona 2
	Campus parking – viewing availability, paying for parking and paying for a permit 

	Persona 3
	Campus café – browsing the café menu, placing an order, paying for an order

	Persona 4
	Accessibility options – changing the font size and display size



	User Test 1 – Changing the app language

	Comments:
· The user understood the process to log in and would have been able to access the system
· When faced with the main menu, the user was a bit unclear which option was best suited to change the app’s language. Initially, the user clicked on the hamburger menu but could then see that the options there mirrored what was already in the main menu
· The user was equally torn between selecting ‘My WISA App’ and ‘Help & Support’ to change the language
· Eventually the user concluded that the addition of the cog icon on the button was more familiar to them as something that would involve changing settings
· Once in the ‘My WISA App’ sub menu, the user was confident that the setting to change the language was located under the ‘My App Preferences’ button
· Once they had selected ‘My App Preferences’ there was a clear option there to change the language
· There were 7 different languages available and each one was printed using the native language characters
· The user was confused initially that there was no confirmation button on this screen but, upon experimenting, was happy that a simple selection of an option would generate a confirmation box


	Issues raised:
No action required – test was successful




	User Test 2 – Campus parking: viewing availability, paying for parking, and paying for a permit

	Comments:
· The user understood the process to log in and would have been able to access the system
· When shown the main menu, the user was unsure which option was correct to access the parking options. As there were 4 button available, the user did a process of elimination and came to the conclusion that ‘My Student Life’ was the correct option to choose. It was pointed out to the user that the hamburger menu would have assisted with this as it shows all  options available
· The user was very happy with the colour coding system for the different car parks but felt that they were unclear about the thresholds for each colour. The traffic light system was understandable to them.
· The button to pay for parking was understandable
· The user understood the need to select a car park, as payment for one does not cover another. The user was unclear as to what the car parks would be named – would they just be name after each campus?
· The ‘Use location’ button was understood, but the user did enquire why they would need to press a button to get the app to locate them. If GPS was already enabled on the device could it not just be automatically used to determine which car park the user is in?
· The user understood the need to enter their registration number, but enquired if this would need to be done each time? Could they not just add their registration number to their user profile and populate this box automatically?
· Similarly, if a user was based at just one campus, could this not be made their default car park rather than being given a choice?
· The user understood the need for a start time and why this was categorized into 15 minute blocks
· The user like the confirmation screen and could clearly see the options they had chosen. It was clear where to click to either change the details or proceed to payment
· The payment screen was deemed to be straightforward and the user liked the option to save their payment details for future transactions (although they also stated they would be unlikely to use it for security purposes). The reassurance of encryption being used was welcomed
· The user understood the concept of the ‘My Parking Permit’ screen but was not clear on how the app would know the registration number. If a user was asked to enter this themselves, would that not generate a privacy issue as anyone could enter any registration number and see details of the parking permit. The user again referred to having some sort of profile page that contained their personal details
· 

	[bookmark: _Hlk41428995]Issues raised:
· Possibly explain the thresholds for each colour on the ‘Campus Parking’ screen – maybe show the maximum number of spaces or even a percentage % full figure instead?
· Names for car parks need to be clear so the user pays for correct one. Possibly use the campus names instead?
· The ‘Use location’ GPS button could possibly be redundant if the user’s phone settings already have GPS enabled. Can this not be used to determine their location automatically?
· If a user was based at just one campus, could this not be made their default car park rather than being given a choice?
· Does the registration number box need to be completed each time? Can the registration number not be added to the user profile to populate the box automatically?
· The option to enter a registration number and search for a parking permit should be reviewed as it could cause a privacy issue - as anyone could enter any registration number and see details of the parking permit. This information could instead be added to a profile page

	User Test 3 – Campus café: browsing the café menu, placing an order, paying for an order

	Comments:
· The user understood the process to log in and would have been able to access the system
· The user was able to find the café options from the ‘My Student Life’ option. 
· The user understood the three options presented but did enquire why there was a need for a separate ‘Nutritional information’ page. It was pointed out that this was included to also include details about ingredients used that could be a risk to allergies
· The ‘Browse menu’ option was easy to understand, but the user did enquire why they would need to press a button to get the app to locate them. If GPS was already enabled on the device could it not just be automatically used to determine which car park the user is in?
· The user understood how to add items to their order and choose a collection time
· The user enquired why they would be required to enter their name and student number if they were already logged into the app
· The user asked about how they would ask for specifics – e.g. if they liked a hot drink made in a particular way. It was explained that that functionality was beyond the scope of the app and a customer would need to order at the counter in that eventuality
· The user like the confirmation screen and could clearly see the options they had chosen. It was clear where to click to either change the details or proceed to payment
· The payment screen was deemed to be straightforward and the user liked the option to save their payment details for future transactions


	Issues raised:
· The ‘Use location’ GPS button could possibly be redundant if the user’s phone settings already have GPS enabled. Can this not be used to determine their location automatically?
· Should the user have to enter a name and student number for the app if they have already logged into the app?



	User Test 4 – Changing the accessibility options

	Comments:
· The user understood the process to log in and would have been able to access the system
· Similar to changing the app language in User Test 1 - when faced with the main menu, the user was a bit unclear which option was best suited to change the accessibility options. 
· Eventually the user concluded that the addition of the cog icon on the button was more familiar to them as something that would involve changing settings
· Once in the ‘My WISA App’ sub menu, the user was confident that the setting to change the language was located under the ‘My App Preferences’ button
· Once they had selected ‘My App Preferences’ there was a clear option there to change the accessibility options
· There were 6 options to choose from and a combination of standard controls including sliders and toggle buttons were used. The user was unclear at this stage what effect each option would have on the app and would have like some examples available


	Issues raised:
No action required – test was successful






[bookmark: _Toc41483582]Appendix 2 – Full Colour Storyboards
Splash screen and login
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