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Abstract
The UWTSD ‘Scholar Scramble’ takes inspiration from Zombie Dice, but with a university theme applied and a high priority for accessibility and enjoyment. User research like literature and personas helped in creating initial wireframes for the game that are appropriate for a wide range of needs and preferences, with emphasis on including good navigation, customisable text, and motivating features like rewards. Suggestions for improvement include having less ‘clutter’ and re-arranging the achievement/leaderboard pages to have a more intuitive design. Good research, planning, and being open to feedback/criticisms can help build the foundations of a successful game for all. 

[bookmark: _Toc184341961]Introduction
Zombie dice was created by SJ Games and users ‘try their luck’. The player will decide whether to keep rolling or not based on the results of the previous roll. [1] The dice have icons, and the player wants to collect brains, avoid shotguns, and re-roll footsteps. The winner is the first to collect 13 brains. Zombie dice [2] started as a board game and turned into a mobile game through popularity. Zombie dice has been influential to the industry with other companies using their game mechanics.
The game ‘Scholar Scramble’ pays homage to Zombie Dice as has the same basic mechanics, just with the University of Wales Trinity St. David theme applied. The colours used are the UWTSD corporate colours rather than the Zombie Dice colours. The brains turn to modules, the footsteps turn to coffee, and the shotguns turn to bad grades. 
Accessibility allows everyone to have equal access to play. [3] ¼ of adults have a disability meaning that disregarding accessibility means ostracising potential users. User centred design and research help highlight positives and negatives. 

[bookmark: _Toc184341962]Personas
[4] When considering user design, it is important to incorporate user personas. Personas are like an overall summary of people who share the same values/characteristics. Personas make it easier for designers to meet the needs of all potential users.
[5] There are 3 types of user personas that can be created, but the choice depends on the research gathered. The ‘proto’ persona is created quickly based on generic information available on a specific audience demographic. This is useful when there has been no thorough user research conducted. A qualitative persona is based on conducted research based on methods such as interview or questionnaire on a small sample of real people. The third method is statistical or mixed method personas which means there is quantitative and qualitive research analysed for creation of the personas. The qualitative research is done first to identify what different people have in common for grouping, and then a follow up quantitative survey on a larger sample is conducted to further confirm that the results are accurate. These are time consuming so are not always appropriate. 
The most appropriate user persona creation type for the UWTSD ‘Scholar Scramble’ matches the criteria of using qualitative research due to time constraints, and it is beneficial to have real user opinion and needs considered when designing. 
[17] Four test personas have been created, and they can be reviewed in appendix A. 

[bookmark: _Toc184341963]User research
By gathering primary information, it can give an insight into how real users feel, act, and navigate mobile games. [6] Card sorting is when a set of users are asked to group cards that have similar values or make sense to be grouped. This is useful when there’s a lot of information and it isn’t clear how to categorise it in favour of the user’s needs. 
[7] Interviews are useful because patterns can be revealed through this method. [8] There are different interview formats including structured (multiple choice), semi structured (mix of closed and open ended), and non-structured open-ended questions. Analysis can be difficult because of too much/lack of detail.  
[9] 5-10 people can be used in a focus group and can be good for spontaneous responses. They can lack validity due to being influenced by the opinion of others within the room. These group sessions can save time, but analysis itself can be time consuming. 
The most appropriate method for gathering data in relation to the user design of ‘Scholar Scramble’ is using a survey, specifically a questionnaire. This allows quick data collection whilst also allowing the user to complete it in their own time. Open ended questions can be useful for where detail or explanations are needed. [10] Closed questions are also beneficial because it allows for concise analysis and have a higher response rate. Closed and open questions provide best results. Questions should not be written with bias. Multiple choice, check boxes, and likert scales are all tools which allow different styles of analysis.[10] This method also allows for anonymity online.

[bookmark: _Toc184341964]Questionnaire results and analysis
The following analysis is based on 17 questionnaire responses. Further analysis (MoSCoW criteria) can be viewed in appendix B. 
Demographic analysis
53% of respondents identify as female, 41% male, and 6% would prefer not to disclose. 41% of respondents are under 25, 29% aged 25 to 44, and 29% over 45. Most participants are employed full time (76%), with one of those participants also being self-employed. 6% are retired and 18% are students. 
The overall demographic analysis reveals that the sample group was spread well on gender, and age. Most people are full time employed, but this could be an accurate reflection of society where people work for most of their lives. 
Preferences 
64.71% game frequently indicating an audience who are familiar with standard layouts and concepts. Gaming sessions are under 30 minutes for 76.47% of people. 27.27% of people use mobile games whenever they find the time and 27.27% do it in the evening. 51.85% report gaming at home which is a comfortable environment, and 22.22% do it while travelling which might affect sound. 88.35% use a smartphone. Players prefer games that engage their brain such as puzzle (76.5%) and strategy (52.94%). 64.7% of people enjoy games with daily streak rewards, 52.9% enjoy leaderboards, 47.1% enjoy rewards/achievements, 41.2% enjoy quick play rounds and 23.5% like multiplayer rounds. 52.9% have played dice games before and 47.1% have experience with ‘press your luck’ games. This shows that about half of respondents have not played games like this on a mobile device before, making clear instructions important.
Accessibility 
35% of participants consider themselves to have an impairment. Impairments include visual (17.6%), hearing (11.8%), and motor skill (5.9%). 41.2% of people would be happy reading the dice icons for results, and 47.1% would like to have both the icons and text. Most people (76.5%) said touch screen is preferred interaction method. Other method are voice (11.8%) and physical buttons (47.1%). Light/dark mode is appreciated by 70.6% and different text sizes by 52.9%. Feedback like sound (52.9%), visual (58.8%) and text with (47.1%) are favoured. Haptic feedback was only important to 29.4% of people. 35.3% of people do not use tutorials, and most people (67.8%) like interactive game-play tutorials. 47.1% like to tap the dice to roll, and 39.4% rather shaking the device. Sound effects are important to 29.4%.
Challenges
5.9% of the respondents use assistive technology when mobile gaming. 5.9% said that there weren’t enough sound options on games. Common issues include bad navigation (64.7%), small/difficult to read text (58.8%), and unresponsive controls (58.8%). 
Motivations
Desired emotions include challenge (88.2%) and accomplishment (70.6%). 82.4% like achievements and rewards, 76.5% like challenges. 47.1% like multiplayer. The most enjoyable part of ‘press your luck’ games are the simplistic rules with (58.8%). 
Open-ended feedback
Users want a good user interface, sound options, different text sizes, and no in-app purchases or adverts.

[bookmark: _Toc184341965]Usability Design
Mobile game design should be inclusive of everyone, and it is important to understand what features help mitigate potential issues/limitations. 
User designers often refer to [11] Jacob Nielsen’s heuristics guide to ensure needs are met. User control and freedom is a priority and can be seen with consistent navigation buttons like back buttons being in the same place. Well labelled buttons help users to feel comfortable navigating the interface. Buttons should be intuitive to use. [12] Apple have a human interface standard specific to mobile games and t they avoided clutter to prevent overwhelming users. They also specify the importance of having big buttons and having enough space between them for accessibility purposes. 
It is imperative that if a feature is included, that it is working appropriately. Not only is it unprofessional and damages the trust between provider and user, according to [13] Schneiderman’s 8 golden rules, buttons should respond quickly because long waiting time cause impatience. Sufficient user testing is recommended to mitigate any issues before game release. Schneiderman also deems it important to have a default error screen that informs the users of how to report issues and to return to the working environment. Schneiderman also reflects on mindful use of feedback such as visual (animations/text pop-ups), sound, and haptic. Feedback can help the user know that their input has been registered. [14] The WGAC says games should be playable without sounds for those who don’t like it or have a hearing impairment.
A common limitation in users is eyesight so there should be [14] various text sizes available and different contrast modes such as high/low or light/dark themes, as advised by the Web Content Accessibility Guidelines. These features should be adjustable in the settings page as this is the intuitive place for users to find it. 
The mechanics, dynamics, aesthetics framework advises that games should be ‘non-intrusive’ which means having no disruptions to gaming. This could be interpreted as in-app purchases or adverts. 
By including the named features, it allows games to have appropriate features for a good game with good accessibility. It is advisable to have as many accessibilities features as possible to ensure a wide player base, and it is crucial to have good user design for a good experience. The UWTSD game ‘Scholar Scramble’ will have the discussed features and more. 

[bookmark: _Toc184341966]Wireframe Storyboards
The following wireframe storyboards are based on smartphones due to the research indicating that this device is most popular, will be available on iOS through the app store and android on the play store. The wireframes were created using the free online tool [18] Figma, where the iPhone SE wireframe template was used because it’s a smaller modern phone. The font is the same throughout the game for consistency. 
Start up screen 
When the app opens it needs to load software, so there is a loading screen to inform the user that their request is registered, which avoids impatience. The logo displayed helps with instant recognition of the program. The loading screen should last 3 seconds because otherwise users lose interest. The user does not need to do anything on this page. 
[image: A screenshot of a cellphone

Description automatically generated]
[bookmark: _Toc184367151][bookmark: _Toc184367287]Figure 1 loading screen
Rotate screen 
Users will be advised to rotate their screen for optimal viewing. This message is important because otherwise it could seem like an error. The page will change when the device is the right orientation. 
[image: A screenshot of a phone

Description automatically generated]
[bookmark: _Toc184367152][bookmark: _Toc184367288]Figure 2 Rotate device pop-up
Main Menu
The game logo moves to the top centre. All buttons are the same size and big enough for those with motor issues like unsteady hands to click the correct button without mistake. The buttons are used through tapping it which is intuitive. The play button takes the user to the game mode selection page, the rules take the user to the tutorial page, the leaderboard takes the user to view the friend and local leaderboards, with an option to view their personal achievements. The final button is for the settings which the user can customise for the optimal experience. 
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc184367153][bookmark: _Toc184367289]Figure 3 Main Menu
Game mode selection
Before playing, they are given the option of which game style suits them (single player, multiplayer local/online). The circles represent the clickable buttons for consistency. The banner at the top of the screen changes to describe user location. 
[image: A screenshot of a game

Description automatically generated]
[bookmark: _Toc184367154][bookmark: _Toc184367290]Figure 4 Game mode selection
Game duration/Join game
The next page varies depending on user choice. The game duration page shows when ‘single player’, ‘pass and play’, and ‘multiplayer (online)’ are selected. The player should choose the game duration based on the ‘classic’ or ‘quick play’ rules. However, the join game screen appears for ‘multiplayer (friends)’. The user should either generate a code to share with friends or enter a code to join another lobby. As soon as a code is generated/entered they are taken to the lobby without needing to tap any other buttons. 
[image: A screenshot of a game type

Description automatically generated]
[bookmark: _Toc184367155][bookmark: _Toc184367291]Figure 5 Game type/Duration
[image: A screenshot of a computer game
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[bookmark: _Toc184367156][bookmark: _Toc184367292]Figure 6 Friends joining page
Lobby page
Afterwards, the user is taken to the lobby page, which varies slightly based on the game mode they are playing, but there are 8 players maximum in every mode. More detail on these wireframes can be found in appendix C. 
The game arena
Key features of the game arena include the dice rolling area being consistently in the centre of focus in the middle of the screen. An animation plays showing each roll and based on preferences users can either read the results on the animation alone or have text-assistance. On the left it is documented how many modules have been collected as well as bad grades. There are circular buttons for the player to use which allow a ‘dice roll’ or ‘end turn’. The right side of the screen display a scorecard so that progress is clear. The top banner changes based on who’s turn it is. The settings that featured on the main menu are also available while playing the game in the top right-hand corner for greater accessibility control. The layout of the page stays consistent throughout the game to prevent confusion.
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc184367157][bookmark: _Toc184367293]Figure 7 Game arena
The screen information alters based on the player’s actions. 
End of turn – Bad grades
At the end of the turn the playing buttons disappear and get replaced by a message informing them that they did/didn’t win any modules and who’s turn is next. Taking the buttons away is effective at showing the end of the turn. 
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc184367158][bookmark: _Toc184367294]Figure 8 Unsuccessful round
End of turn – gained modules
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc184367159][bookmark: _Toc184367295]Figure 9 successful round
End of Game 
At game over, the dice arena changes to inform the player of who the winner is and congratulate/commiserate them appropriately. This message being in the centre of the screen is effective as it is in the line of sight. The player can tap to return to the main menu when they are ready. 
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc184367160][bookmark: _Toc184367296]Figure 10 End of game
[bookmark: _Toc184341967]Feedback Collection and Summary
The wireframe prototypes were printed off and presented to six participants, where they were asked their opinion on aspects like navigation, accessibility, game concept and more. This method allowed the conductor of the investigation to document real-time behaviour and verbal feedback. This allowed for detailed responses. The print outs were the same size as an iPhone SE. 
The sample group could be split into two of the four personas documented in appendix A, Robert who is 50 and has a visual impairment and games irregularly, and Laura who is a 17-year-old student and uses mobile games daily. These two personas summarise most demographics. 
Both Robert and Laura appreciated clear navigation including buttons in consistent places, access to the settings from within the game arena as well as the main menu, and consistent use of round buttons to indicate they are interactive. Both personas consider the wireframes effective at showing clear and easy to understand controls. Feedback (visual, audio, haptic) was discussed since it wasn’t demonstratable on paper and both personas highlighted their fondness. Robert and Laura both appreciated the sound options for opposite reasons where Robert enjoys sound effects and Laura appreciates being able to turn them off. Both personas expressed that the leaderboards and achievement section is motivating. Unfortunately, both users felt that the settings page was cluttered, and the settings should have been in a different layout, with sliders grouped for consistency. 
Robert also commented on the different text size options which is useful considering his visual impairment. Robert noted that the ‘rotate screen’ instruction was useful because he would have assumed error since he is not too familiar with mobile games. Robert said that shaking the device to roll should be more clearly stated. Robert would appreciate the screen reader/voice control compatibility. 
Laura recommends the achievement page being better suited under a ‘profile’ section which the app doesn’t incorporate currently. Laura also appreciated the top banner on every page explaining where they were in the navigation. 
The feedback received highlighted that user design research had been imperative to creating the successful game wireframes. The wireframes were mostly well received but a better structured settings page along with another section for profile details and progress should be reviewed. These pages caused visible changes in facial expressions. observations highlighted that the game was easily navigable due to spoken feedback and quick navigation of the page designs without questions. 

[bookmark: _Toc184341968]Conclusion
‘Scholar Scramble’ incorporates user centres design to prioritise accessibility and entertainment. Questionnaire feedback from multiple personas allowed the creator to provide appropriate wireframes and take comments about them. Areas for improvement include the cluttered settings page, and a more intuitive area for the achievements.  Adhering to guidelines has contributed to the creation of a potentially very successful game for all. 

[bookmark: _Toc184341969]References
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[17] Four personas have been created based on the qualitative research conducted via a questionnaire, completed by a sample group of 16 people. 
Persona 1:
Persona Name: Michelle
Age: 21
Occupation status: Full-time employment
Gaming habits: Uses mobile games at home, on a mobile phone, daily. The total gaming lasts 10-30 minutes split between morning and night. 
Game preferences: Likes games that include daily streaks, leaderboards, and quick-play rounds. Favourite game types include puzzle and strategy. Has only played dice games in person before but enjoys the element of chance/luck and suspense. 
Accessibility & interface requirements: Has a hearing impairment and connects earphones as an aid. However, she does believe that sound isn’t that important to the enjoyment of a game, as she believes that text and visual feedback is the most useful. Prefers the dice to display the outcomes of a roll on it rather than having text.  Would like to be able to shake the mobile phone to roll the dice. Light/Dark theme would be appreciated. 

Persona 2:
Persona Name: Robert
Age: 50
Occupation status: Full-time employment
Gaming habits: Only uses mobile games a few times a year, and only for less than 10 minutes at a time. Gaming happens on a smart phone, at home or when travelling, whenever there’s time for it in his busy schedule. 
Game preferences: Likes games that include quick-play rounds and leaderboards, particularly puzzle and sports related games. Has found dice games long and boring in the past but likes the chance/luck elements provided there are quick rounds. 
Accessibility & interface requirements: Has a visual impairment and doesn’t like small or difficult to read menus. Customisable text sizes would help reduce the effect of the visual impairment. Light and dark themes are favoured, sound is deemed important to an enjoyable game. Preferred method of rolling a dice would be tapping and using the touch screen. 

Persona 3:
Persona Name: Laura
Age: 17
Occupation status: Student
Gaming habits: Mobile gaming occurs daily for 10-30 minutes, and she doesn’t always game at the same time of day just whenever she finds the time. This usually happens at home or while travelling on a smart phone. 
Game preferences: Laura likes to play puzzle or adventure games the most, and keeps engaged through daily streaks, quick play options, single and multiplayer options, challenges, and also leaderboards. They are only a little familiar with dice games but enjoy the chance/luck aspect, and socialising. The feeling of accomplishment and challenge keeps her engaged. The challenges that they have faced with dice games include no single-player modes and time consuming. 
Accessibility & interface requirements: Laura has no impairments or accessibility requirements, but does appreciate intuitive controls, different text sizes and light/dark theme and learning through interactive tutorials. The feedback they enjoy the most are text and visual. Laura believes that sound isn’t essential to her gaming experience. The preference for rolling dice method is shaking the device and would like to read the icons on the dice rather than have text pop-ups. Laura would like to see an option to provide feedback to the designers within the game.

Persona 4:
Persona Name: Isobel
Age: 30
Occupation status: Full-time employment
Gaming habits: Isobel games on her smart phone for under 10 minutes per session, once a week, at home in the evening.
Game preferences: Isobel’s favourite game type is puzzle and likes multiplayer games and leaderboards. When playing dice games she enjoys the chance/luck aspect but feels it can be repetitive, hard to stay engaged after a while, and frustrating when luck runs out. Isobel has so far only played dice games in person with others. Social interaction with the use of avatars is a feature she would like to see on new games.
Accessibility & interface requirements: Isobel has no impairments but prefers gaming without sound. She enjoys having light/dark themes, clear scoring systems, clear navigation. The preferred method of learning the rules is through an interactive tutorial. She likes to play using physical buttons and would like to read the results from the icons on the dice not text. The preferred method of rolling would be tapping a button. 

[bookmark: _Toc184341972]Appendix B 
[16] MoSCoW Criteria based on the results from the following survey: User Experience Research Survey - Scholar Scramble
Must have
· Good user interface for easy navigation.
· Only essential information displayed to avoid overwhelming/confusing users with clutter.
· Simplistic rules and explanations – interactive tutorial, written instructions, and video tutorials.
· All buttons must work - there must be no unresponsive buttons because it would affect functionality and trust.
Should have
· Range of sound settings for those who have limitations or prefer playing without music or sound effects. 
· Different text sizes for people who have visual impairments/don’t always wear their glasses.
· Consistent back buttons featured on every page.
· There should be achievement and a reward system to keep players coming back and being engaged. 
· There should be challenges to stimulate the mind, keeping users engaged. 
· A good background story.
· Multi-player online and ‘pass the device’ (local) 
· Extension packs/different game modes for variety
Could have 
· Social interaction through using avatars would help people identify with their in-game characters and friends. 
· Voice control would be an alternative way of giving commands, particularly useful for those with mobility issues. 
· Clear scoring system so that progress can be tracked. 
· Single-player mode against bots.
Won’t have 
· In-app purchases.
· In game adverts. 

[bookmark: _Toc184341973]Appendix C
[18] Figma wireframes.
Game set up – Lobby single-player
User feedback suggests single player would be impactful and this is possible with AI bots. The user has the option of how many bots to play against, and the level of difficulty. There is a large play button to tap to go to the playing arena. One bot is automatically added because it cannot work without this. 
[image: A screenshot of a game

Description automatically generated]
[bookmark: _Toc184367161][bookmark: _Toc184367297]Figure 11 Single player lobby
Game set-up – Lobby multiplayer online and friends
The users are pre-filled meaning the only interaction from the user is to press play when they are ready. 
[image: A screenshot of a video game
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[bookmark: _Toc184367162][bookmark: _Toc184367298]Figure 12 World lobby
[image: A screenshot of a video game
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[bookmark: _Toc184367163][bookmark: _Toc184367299]Figure 13 Friend lobby
Game set-up – Lobby (‘Pass the device’)
Players can click on the unpopulated rows and use the integrated device keyboard to enter uesrnames, and press the circular play button once ready. 
[image: A screenshot of a video game
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[bookmark: _Toc184367164][bookmark: _Toc184367300]Figure 14 'Pass the device' lobby
Settings 
The settings page is available on the main menu and from within the game arena. This allows user to set preferences before and while playing for the best gaming experience. The back button takes the user to where it was accessed from. 
The settings included are: 
Sounds effects: an on/off slicer, or a slider for volume control.
Background music: an on/off slicer, or a slider for volume control.
Notifications: an on/off slicer.
Text size: buttons including ‘s’ for small, ‘m’ for medium, and ‘l’ for large.
Colour-blind mode: on/off slicer.
Animations: on/off slicer.
High contrast: on/off slicer
Subtitles: on/off slicer
Screen brightness: slider. 
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc184367165][bookmark: _Toc184367301]Figure 15 Settings
Leaderboard
The layout initially shows the users position in the friend leaderboard, but through use of buttons under the page header they can switch to view their position in the friend leaderboard. The buttons are circles to highlight that it is clickable. The page that they are on is highlighted in the toggle. There is also a button to take them to their personal achievement page where the icons are colourful when unlocked, and clear guidance on how to unlock each one is provided. 
[image: A white and grey chart with text

Description automatically generated with medium confidence]
[bookmark: _Toc184367166][bookmark: _Toc184367302]Figure 16 Leaderboard showing world/friend results
[image: A screenshot of a computer
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[bookmark: _Toc184367167][bookmark: _Toc184367303]Figure 17 Achievements
How to play 
Immediately the user is drawn to the big button for the interactive tutorial because this is a favoured method of learning rules. Immediately the user can also see that there are written instructions if they prefer. There is a scroll bar so that the page moves smoothly to view all information. The video tutorial is also included in this section. There are bold headings to indicate different areas which is useful for people who are looking for specific information quickly. 
[image: A screenshot of a video game
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[bookmark: _Toc184367168][bookmark: _Toc184367304]Figure 18 How to play
[image: A screenshot of a video game
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[bookmark: _Toc184367169][bookmark: _Toc184367305]Figure 19 How to play cont.
[image: A screenshot of a computer
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[bookmark: _Toc184367170][bookmark: _Toc184367306]Figure 20 How to play cont.
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How to play

Play walk-though tutorial

GAME BACKGROUND:
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Phasellus vehicula urna a
turpis fermentum, a condimentum orci pharetra.

DICE ICONS:
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Phasellus vehicula uma a
turpis fermentum, a condimentum orci pharetra.
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How to play

DICE COLOURS:
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Phasellus vehicula ura a
turpis fermentum, a condimentum orci pharetra.

SCORES:
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Phasellus vehicula uma a
turpis fermentum, a condimentum orci pharetra.

ENDING YOUR TURN:
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Phasellus vehicula ura a
turpis fermentum, a condimentum orci pharetra.

WINNING THE GAME:
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Phasellus vehicula uma a
turpis fermentum, a condimentum orci pharetra.
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TIPS AND STRATEGIES:
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Phasellus vehicula urna a
turpis fermentum, a condimentum orci pharetra.

VIDEO TUTORIAL LINK
www.videotutoriallink.com
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