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Introduction 

Usability and user experience are a critical part of application and software design [1]. Usability refers to how successfully a user can interact and accomplish specific goals within an interface. User experience refers to the whole user experience not just how a product works but how does the product make users feel, does it work as expected and an overall feeling toward a brand [2].

This report will focus on evaluating and discussing the user experience relating to a bespoke UWTSD Cluedo game design. In this report a set of full colour story boards with graphics will be displayed while discussing changes made following user testing at the usability stage. Additionally, further user testing will be completed to review user experience and ensure that usability has not been compromised during the full design stage. The potential use of data analytics and how data may be collected in relation to UWTSD Cluedo will be discussed followed by a reflection on the design process.
 
Story Board Designs

Story boards are used to shape a user journey and character persona, this process is completed following the creation of wireframes and usability testing [3]. In this case usability tests have been completed and relevant changes to the product design have been applied [4]. Below is a detailed description and justification of the main functionality of the application including any changes that have been made since the completion of usability testing.

Branding 

Prior to the design of the UWTSD Cluedo storyboards, accessibility research was conducted, this aided in the selection of a colour pallet for the application. Each colour was chosen following Web Content Accessibility Guidelines (WGAC) 2.0 [5]. Figure 1 displays the colour pallet used throughout the design. Additionally, each colour was further reviewed using a colour contrast checker [6].
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This pallet was used as the formal UWTSD colour pallet contains black, navy, and yellow. According to the contrast checker and in line with WCAG these colours do not meet accessibility requirements [5] [6].

Brand copywriting is used to increase engagement and motivate users, this has been incorporated across the UWTSD Cluedo design in many ways [7]. The use of a banner with the UWTSD logo watermark has been used and is visible across throughout the design. The use of a logo provides familiarity with the establishment and consistency throughout resulting in increased trust, engagement, and motivation [8]. Additionally, UWTSD lecturers have been used as the characters these lecturers have been used on the banner and throughout the design [9].
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Figure 2 UWTSD Cluedo banner
To further incorporate UWTSD branding, the number ‘one’ has been replaced with the official UWTSD shield crest on the dice.
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Figure 3 Branded dice
Changes and Main functionality 

Based on feedback during the usability testing phase many changes have been made to the design, a description of these changes can be found in the table below.

	Original Design
	Change

	A menu allowing users to select preferred language options. This was only available on page 1 of the design.
	A universal language preference symbol throughout the application allowing users to make changes at any time during the game.

	Two playing options:
· multiplayer randomly assigned other players using the application.
· and single player playing against an AI simulator.

	Three playing options, 
· multiplayer, randomly assigned other players using the application.
· single player, playing against an AI simulator.
· local play, the option to play against selected players e.g friends and family 

	Player card selection page:
This page included the requirement of 2 buttons: 

Button one included a statement.
‘REMEMBER
These are your cards, remember that if another player accuses you or your weapon or room, you must show them your card. Do you understand?
No, Yes’ < buttons. 

Button 2: ‘Let’s play’
	Player card selection play:
‘ALERT
These are your cards, remember that if another player accuses you or your weapon or room, you must show them your card. Do you remember the rules?

‘no, please remind me/yes let’s play’< buttons

No please remind me will redirect players to a page with a reminder of the game rules and yes let’s play will allow players to continue with the game.


	Pause log out button available while playing the game.
	Increased options of language preference, volume preferences, pause and sign out.

	Winner and loser page following a final accusation provided a message congratulations/oh no! Followed by a second screen:

Winner – ‘CONGRATULATIONS!
You solved the mystery! Good work. Would you like to play again?
No, Yes’ 

Loser - ‘Would you like to end the game or continue and find out who did it?
END, CONTINUE’
	One page with a message containing user friendly buttons with a clear call to action:

‘WINNER! 
YOU WIN! You guessed
correctly, now we know
who the murderer was!
You’re under Arrest Dr Kapilan!
Play again/Quit and exit game’

And

‘OH NO!
You got it wrong... YOU’RE OUT,
But you can continue to watch 
others play to find out who the
real killer is.
Continue watching/quit and exit game’



The home page displayed in figure 4, has minor changes with the removal of a small menu drop down option as seen in figure 5 to a language preference button. The chosen symbol is a universal symbol that is recognised worldwide following the language icon initiative in 2008 [10].  
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Figure 4 login/home page
[image: A screenshot of a phone

Description automatically generated with low confidence]
Figure 5 Login/home page wireframe
To promote a positive experience the use of rounded buttons are present across the design, this is because rounded corners are seen as comforting/fun. It is suggested that the use of buttons with a round edge provides a ‘smoother feel’ which improves not only usability but an increased emotional connection with a device or an application.  Additionally, it takes less cognitive load to see rounded rectangle as opposed to rectangles with a sharpened edge, making rounded corners more likely to attract user attention [11].

Originally, the UWTSD game had two playing options [4]:
· multiplayer
· single player
Feedback during the usability stage suggested that the option to play online with selected friends would be beneficial. This resulted in the third option of ‘local play’. The introduction of ‘local play’ allows users the opportunity to interact and play with selected users such as friends and family. Local play was chosen as it’s commonly used across other gaming systems therefore providing familiarity to users [12]. 
· Multiplayer = play online with randomly selected players
· Single player = play against an AI simulations
· Local play = play against selected friends/family
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Figure 6 Playing mode

An additional design feature displayed in figure 6 is the use of the colour pink to demonstrate that a button has been selected. As UWTSD Cluedo has been designed for a mobile device ‘hover’ would not be required, however it’s critical to both user experience and usability that a user knows when and what they have selected.  

The use of video to remind users of the rules was deemed engaging and a good feature based on initial testing, however a button to provide users the option to ‘read the rules’ was added to improve user experience providing options for user preferences.[image: A screenshot of a video game
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Figure 7 Addition of Reading the Rules
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Figure 8 Original design


At the stage of player card selection, the original wireframe design included a reminder pop up to ensure that players are familiar with the rules, however if a user selected ‘no’ there was no action following the selection (figure 10) [4]. Figure 9 displays the completed design with the removal of a ‘let’s play button’, having to many buttons can be overwhelming for users. The new selection contains a clear call to action with the use of two buttons which trigger a positive experience for users:
· No please remind me, this button then reverts users to game rules as seen in figure 7.
· ‘Yes, let’s play’ allows the game to progress and continue to the next stage. 
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Figure 9 Card selection
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Figure 10 card interaction wireframe
To showcase the full functionality of the design a video (figure 11, appendix 2) has been created, main functionality and how a user may move between screens is demonstrated. 

Additionally, appendix 1 contains the full story board designs this includes the design and annotations including action, animation and any relevant notes relating to each frame. The story board design was created using Figma, a link to view the complete story board design and to interact with the design can be found in appendix 3. 


User Experience and Usability Testing

To measure user experience and ensure that usability of the application was not compromised during the design process further testing was completed. This included both user experience testing and usability testing.

There were five participants during the testing phase each meeting the proposed game design personas and following user MoSCow requirements [13]. Both students and professional members of staff from DHCW participated in the testing process [14]. 

Multiple testing techniques were used to conduct user experience and usability testing. User experience testing included the completion of the UEQ (user experience questionnaire) (appendix 4) via word and a follow up questionnaire (appendix 5) [15]. To further test the usability of the design the system usability scale (appendix 6), a click test, and a follow up questionnaire were completed. 

To begin the user experience testing, all users were provided access to the story board prototype. The prototype displayed in the video seen in figure 11 (appendix 2) was an interactive design where the relevant button functionality was displayed. All users had a pretesting demonstration on the game and access to the full story board which contained a narrative of the game. 

Following the user experience testing one participant completed a click test, and all participants completed a post testing questionnaire and the system usability scale. These final tests were used to measure design usability to ensure that usability had not been compromised at the design stage. 

Feedback

Results collected from the UEQ were consistent, with all results being positive. It is evident from the responses collected (appendix 7) that the participants agreed that the design was enjoyable therefore promoting positive emotions and overall positive experience. 

Some participants agreed that the design was usual and predictable, further discussion identified that although these responses may seem negative to some it is in fact a positive response. It was suggested that as a user playing a game that has been re-branded a user should expect the same concept with unique branding. Participants agreed that the use of branding was innovate but the functionality itself was usual and predictable making the design feel like the original game. 

There were inconsistencies in relation to the question fast/slow with some participants selecting fast, some neutral and others slow. Although all participants viewed the same demo full access to the interactive design was provided. Meaning that each participant would have had a unique experience based on personal interaction and speed. 

To further support the UEQ [15] participants were provided a questionnaire via Microsoft forms, this questionnaire asked 3 simple questions. The aim of these questions was to allow users to provide a detailed response to their experience:

· How did the UWTSD Cluedo game design make you feel?
· Was the overall experience positive, if so, why?
· Was the overall experience negative, if so, why?

Like the UEQ all participants provided positive feedback with 100% of participants only answering question 1 and 2. All participants said that the UWTSD Cluedo design was user friendly and exciting. All participants enjoyed the use of UWTSD lecturers and enjoyed the game board design with specific rooms from SA1. All testers stated that they remained engaged and motivated throughout the game due to the use of graphics and unique design features. 

Following the completion of user experience testing, usability testing was repeated in the form of a system usability scale, a click test, and a follow up questionnaire. 

Results of the usability scale suggested that the design was easy to use, well integrated and participants agreed that they would like to use the site frequently. Additionally, it was agreed that users would learn how to use the application very quickly.

Similar to the initial usability test, a click test was performed by the same participant. The results of the click test were identical to the initial design with it taking 6 clicks to begin the game. The participant re-enforced that the use of graphics and video throughout the design kept them engaged during the game set up process and it was clear where automation had been used where possible.

Results of the post testing questionnaire contained small suggestions on design improvement such as the possible introduction of a ‘chat room’ where users can communicate during ‘multiplayer’ and ‘local play’ mode. Another suggestion included the addition more UWTSD sites rather than SA1 only.

Results from user experience testing and usability testing suggest that the game design promotes a positive user experience by using graphics, videos, and interactive tools throughout to keep users engaged. It is evident that based on feedback the usability of the application has not been compromised during the design stage. Feedback from one testing participant specifically praised the design for its use of colours, being colour blind the participant was impressed by the use of a colour green that was visible to the eye. 


Data Analytics

The collection of data analytics can be used in a live environment to further test user experience. This data can be used to measure individual user behaviour and overall application activity [16]. 

There are many ways which data can be collected; Google Analytics would be used to measure user behaviour. Google Analytics measures user activity every time a user visits a web page measuring how a user interacts with each page [17]. This would process would be automated and would provide information such as:
· How long a user interacts with the application/page.
· Is there a common page where users enter and leave suddenly?
· How often does a user frequent the page/application/site?
· How many users are accessing the site, are there specific patterns?
· User demographics, age/gender/location 
The use of automated data collection is often favoured due to it being low maintenance due to requiring manual data collection and no interaction with users. Additionally, the collection of automated data is favoured due to having low margin of error.

A/B testing is a common form of collecting data where two versions of the application and both are tested by a pool of users [18]. This could be beneficial if minimal changes are made to the design, therefore could be introduced at the time of an update version. However, this is a manual process for the designer and would require interaction with users to complete effectively.

Reflection

Given that user experience and usability work hand in hand, it is difficult to ensure that user experience is optimised without compromising usability. There are occasions where the attempt to create a positive user experience could in fact reduce the usability. During the UWTSD Cluedo design there were no major barriers as any changes made from the wireframes were incorporated in the storyboard, however all functionality and graphics that have been displayed on the story board were present during the usability testing phase [4]. 

Had the design been created based on usability only, the use of graphics, animation and potentially elements of engagement such as the carousel displayed below may have been removed to minimise tasks. 
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However, usability is an element of user experience and to ensure that an application or a piece of software provides a positive user experience while continuing to maintain usability is the overall aim. 

Conclusion 

To conclude, based on feedback collected from the complete story board the UWTSD Cluedo design was said to provide a positive user experience while maintaining usability. Although if more time and resource were allocated there would be more frames associated with the storyboard. However, it was decided during the design to capture main functionality, and three scenarios rather than capturing the full game, if these story boards were to be amended or re-created a full game version would be used and tested.   
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Appendices 

Appendix 1

Each frame has been numbered in the order that a user would interact.

7 main stages:
1. Log in/sign up.
2. Game selection and set up.
3. User (you) begins the game) and makes an accusation.
4. User 2 (another player) has their turn and makes an accusation.
5. User 3 has a go but does not enter a room.
6. Final accusation.
7. Win/Lose.
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Appendix 2 

https://youtu.be/raEkEjyMhsU 












































Appendix 3 

Full Figma design:

To see with prototype arrows, click ‘prototype’
To view only the story boards please select design.
To view the and interact with the design please select pay on the top right hand side.

https://www.figma.com/file/uGSLALzLO4GIrqjheicqRn/UWTSD-Cluedo-Story-Board?type=design&node-id=0%3A1&t=zVnJZ1A5QMdjiFY6-1





































Appendix 4 
User Experience Questionnaire (UEQ)
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Appendix 5
Post UEQ questionnaire, this questionnaire was used to gather more information based on user experience only.
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Appendix 6 
System usability scale
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Appendix 7
UEQ results
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13. Roll Dice outcome
Action: Dice roll outcome number appears.

Animation: Dice shrinks and dice roll
outcome appears.

Notes: Provides the player with the required
information in a clear and concise way.

14. Move Character

Action: Player selects the area/room that
theyd like to move to depending on the
outcome of the dice roll.

Animation: Steps appear to providing a
visual aid to represent character movement.

Notes: Black footsteps to support contrast
(accessibility)
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15. Make accusation

‘Action: Player to make accusation using the.
‘make accusation button’

Animation: Make accusation button pressed
changes to pink

Notes: This will happen only if a player has
entered a room, f a player hasn't entered a
room then the next player continues.

IF the player does nat enter a room and
does not make an accusation skip to frame
19 where the next player continues.

6. Make Accusation 2
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16. Make Accusation 2

Action: Player to type the name, location
and weapon that they would like to accuse.
D Timm, Cafe’, ‘Gun’.

Animation: Speech bubble will appear and
of committing the crime in the

= * willbe pre-populated.

Keyboard will appe:

Notes:

17. Move the Accused

Action: The accused and the weapon will
automatically move to the relevant room.

Animation: Auto move, button turns back
green.

Notes:

18. IF another user has a card

Action: other player or Al simulator wil
select a card to show, this will then show
only 1o the user making an accusation.

Animation: Card will pop up on the screen
and cover majority of the board, this will be
visible for no longer than 5 secands.

Notes: To avoid a lag for other players, this.
card will not be shown to a player for long.
this is to ensure al other players remain

engaged.





image18.png
18.1 Mark character off list 19. Next Player 20. Accusation from ano. 21. Move the Accused a. 22. Show Card

23. Next Player
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24, Final Accusation 25. Winner

26. Loser
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Please make your evaluation now.

For the assessment of the product, please fill out the following questionnaire.

The questionnaire consists of pairs of contrasting attributes that may apply to
the product. The circles between the attributes represent gradations between

the opposites. You can express your agreement with the attributes by ticking
the circle that most closely reflects your impression.

Example:

attracive © ® O O O O O unattractive

This response would mean that you rate the application as more attractive
than unattractive.

Please decide spontaneously. Don't think too long about your decision to
make sure that you convey your original impression.

Sometimes you may not be completely sure about your agreement with a
particular attribute or you may find that the attribute does not apply completely
to the particular product. Nevertheless, please tick a circle in every line.

Itis your personal opinion that counts. Please remember there is no wrong or
right answer!
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Please assess the product now by ticking one cirle per ine.
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User Experience
Questionaire

17, 14 May 2023

Please be advised, this questionnaire
will be used for educational purposes
and submitted as part of an assign-
ment.

Please provide as much detail as pos-
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User Experience Questionaire

Hi, Emily. When you submit this form, the owner will see your name and email address.

1.How did the UWTSD Cluedo game design make you feel? [}

Enter your answer

2.Was the overall experience positive, if so, why? [

Enter your answer
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3.Was the overall experience negative, if so, why? (1}

Enter your answer
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System Usability Scale

© Digital Equipment Corporation, 1986.

Strongly Strongly
disagree agree
1. I think that | would like to
use this system frequently ! S 3 3 3
2. | found the system unnecessarily
complex
1 2 3 4 5
3. | thought the system was easy
to use
1 2 3 4 5
4. | think that | would need the
support of a technical person to
be able to use this system
1 2 3 4 5
5. | found the various functions in
this system were well integrated
1 2 3 4 5
6. | thought there was too much
inconsistency in this system
1 2 3 4 5
7. | would imagine that most people
would learn to use this system
very quickly 1 2 3 4 B
8. | found the system very
cumbersome to use
1 2 3 4 5
9. | felt very confident using the
system
1 2 3 4 5
10. | needed to learn a lot of
things before | could get going

with this system 1 2 3 4 5
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Please assess the product now by ticking one cirle per ine.
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Please assess the product now by ticking one cirle per ine.
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Pleaso assess the product now by ticking one circle per lne.
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Please assess the product now by ticking one cirle per ine.
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