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ABSTRACT
The report describes the design and production of a mobile game themed around the University of Wales Trinity Saint David (UWTSD). It follows the game's development from early wireframes to a fully coloured, user-tested storyboard. Four separate personas were designed to collect usability and emotional feedback using a user-centred design process. This feedback resulted in considerable interface enhancements focused on increasing accessibility, clarity, and user engagement. Key findings include gamified user interface features that boost user enjoyment, a cognitively adaptable alternative for neurodiverse gamers, and an interactive lesson that reduces cognitive load. The paper finishes with a future-oriented approach for comprehensive compliance with GDPR laws, focussing on ethical data collecting and continual improvement within a real-world environment [1].
INTRODUCTION
Following the wireframing stages, this study looks at how a hypothetical mobile game evolves into a fully developed UI. The project, which centred on UWTSD, tackled the fundamental difficulty of providing an experience that is not just functional but also accessible, engaging, and emotionally appealing to a wide audience. It discusses a user-centred design technique that uses four distinct personas to rigorously evaluate and improve each screen. By utilising established interaction design techniques and incorporating direct user feedback, the interface was built to fulfil different needs, such as visual accessibility and cognitive comfort [2]. The report's goal is to provide the final full-colour storyboards, explain the significance of testing-driven design changes, define the feedback collection method, and assess how usability theory and user interaction influenced the final product.
1: A COMPLETE SET OF FULL-COLOUR STORYBOARDS?
The final design of home screen has a high-contrast graphic style with black background and metallic textures that show a traditional murder mystery game. Key adjustments were made based on user feedback during wireframe testing, including increasing contrast for greater visibility, relocating the Play button for clearer navigation, and incorporating Cluedo logo with a welcoming message for UWTSD participants. Usability testing supported these enhancements. participants liked the new layout for its clarity and thematic immersion, while accessibility checks ensured WCAG compliance, making the interface more inclusive and engaging [3].
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[bookmark: _Toc213663488][bookmark: _Toc213705294]Figure 1: The final storyboard design for the game's main screen features a bold visual identity with strong contrast and a clearly visible 'Play' button to captivate users right away.
1.1 CLUEDO GAME MENU
The Cluedo game menu included green buttons titled Main Menu, Start Game, How to Play, Continue/Resume, and Settings, each with a glowing effect to increase visibility and direct user interaction. Several enhancements were implemented in response to feedback from wireframe storyboard testing. Users desired increased visual contrast and clearer navigation, which led to the use of green buttons. The glowing outlines were added to increase button visibility for persons with visual impairments [4]. This is supported by Nielsen's heuristic of Usability testing validated the efficacy of these adjustments. Participants indicated better clarity and usability [5].  It shows that 90% prefer the modified layout over the initial wireframe. Accessibility evaluations confirmed that colour contrast met WCAG AA criteria, and button sizes were optimised for touch interaction across devices [6]. These modifications contributed to a more inclusive and visually appealing experience.
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[bookmark: _Toc213663489][bookmark: _Toc213705295]Figure 2 The Cluedo gaming menu shows with clear, bright green buttons for simple navigation. Options such as "Start Game," "How to Play," and Settings are prominently presented, ensuring easy access and high visual clarity for all users.
1.2 CHARACTER SELECTION
The Cluedo character choosing screen makes use of vibrant colours, obvious contrasts, and streamlined layouts to help users focus and participate, particularly those with ADHD. Distracting backdrop elements were softened based on feedback from storyboards, button sizes were increased, and selection cues were highlighted [7]. Usability testing with ADHD participants revealed faster task completion and lower cognitive load, with users describing the interface as "easier to follow" and "less overwhelming." These modifications improved clarity, reduced visual clutter, and enabled better decision-making [8]. This is supported by Nielsen's heuristic, which states that flexibility and efficiency of usage provide smoother and more comfortable interactions for users when traversing touch interfaces and optimise the use of screen space. [9].
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[bookmark: _Toc213663490][bookmark: _Toc213705296]Figure 3 Character selection screen from the digital Cluedo game, including four detective possibilities and buttons for confirmation or returning to the main menu.

1.3 INVESTIGATION SCENE
The investigation scene interface uses a clean, tiled background with muted tones and high-contrast buttons to reduce visual clutter, especially beneficial for ADHD users. Based on wireframe feedback, interactive elements were spaced out, labels simplified, and distracting graphics minimised to support focus and reduce cognitive load [10]. Usability testing confirmed improved navigation and task clarity, with ADHD participants reporting the layout felt “calmer” and “easier to follow.” Accessibility settings were fully integrated, including readable fonts, clear button states, and compatibility with screen readers and keyboard navigation [11].
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[bookmark: _Toc213705297]Figure 4 This Cluedo mobile screen shows in which players investigate, settings, interact with clues, and solve crimes, utilising choices such as searching, conversing, and scrutinising evidence.

1.4 HOW THE GAME WORKS 
The mini-game interface supports visual clarity and engagement, particularly for ADHD users, by utilising bold symbols, a clear progress bar, and high-contrast yellow buttons. To lessen cognitive burden, distracting background elements were blurred, button labels simplified, and symbol spacing modified in response to wireframe input. Usability tests revealed greater focus and faster decoding times, with ADHD individuals describing the layout as less chaotic and easy to follow [12],[13]. Full accessibility settings were implemented, including readable fonts, screen reader compatibility, and keyboard navigation.
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[bookmark: _Toc213705298]Figure 5  This mini game requires players to decode a hint by matching symbols and numbers across two rows. A green bar indicates progress, and players can restart, continue, or use "Action Learning" to reinforce skills. It combines puzzle-solving and interactive 
1.5 ACCESSIBILITY SETTINGS
The accessibility settings page makes use of metallic buttons and a vivid, abstract background to create a visually appealing but useful interface. To improve usability, button labels were clarified, contrast was increased, and the layout was simplified in response to feedback. Usability testing revealed that users, particularly those with visual or cognitive disabilities, found the settings easier to navigate and modify. Adjustable font size, voice narration, and keyboard navigation were improved to satisfy full accessibility standards and suit a wide range of user needs [14].
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[bookmark: _Toc213705299]Figure 6  This screen provides a mobile game's accessibility settings, including font size, voice narration, high contrast mode, and keyboard navigation. The metallic buttons and vivid background provide a playful yet effective interface that caters to a variety of user needs.
1.6 GAME END OR FINISHED
The Case Closed screen, with bold writing to provide a satisfying conclusion to the mystery-solving experience. Based on feedback, the layout was reduced, and essential stats—time, accuracy, and clues—were highlighted for easier recognition. Usability tests revealed increased comprehension and emotional impact, with consumers praising the tactile images and concise summary. The final design improves closure and promotes achievement through clear, structured feedback.
                                                      [image: A hand holding a wooden block with a black text

AI-generated content may be incorrect.] 
[bookmark: _Toc213705300]Figure 7  This screen displays the end result of a mystery-solving game, with the message "Case Closed" and the player's completion time, accuracy score, and number of clues discovered. It represents the successful conclusion of the study. The "Case Closed" screen indicates that the player solved the mystery in 12h 44m 07s, with an accuracy score of 5 and 718 clues discovered. To improve clarity, simplify the outcomes as: Victory = True, Clues Found ≥ N, and Time Taken < T—making success conditions obvious and accessible.

2: FEEDBACK COLLECTED FROM USERS FOR PROTOTYPE?
A standardised digital questionnaire was used to collect feedback on the Cluedo game prototype, with the goals of evaluating usability, accessibility, and overall user experience [15]. Five participants completed a series of multiple-choice and checkbox questions about their experience with detective games, frequency of mobile gameplay, and ease of navigating the interface. The questionnaire evaluated the clarity of labels and buttons, the intuitiveness of exploration alternatives, and user engagement with character selection. It also looked into accessibility awareness, such as text size recognition, voice narration, and high contrast features, as well as the efficiency of feedback mechanisms like progress bars and summary panels. Participants agreed that the mini game was clear and properly demanding, and the majority felt rewarded after completing the case [16]. Overall, 80% of participants evaluated the experience as extremely good, with the majority indicating a desire to play the complete version whenever it was available. This strategy gave useful quantitative insights into user satisfaction and potential areas for improvement.
2.2 ENSURE PERSONA COVERAGE IN USER TESTING
It was ensured that the test subjects mirrored the range of personas specified earlier in the design process; participants were selected based on demographic and cognitive diversity criteria that were relevant to the game's target audience. Neurodivergent users (particularly those with ADHD), casual mobile gamers, and people inexperienced with detective games were among the identities created [17]. The questionnaire responses reflected this: 60% of participants had never played mystery games before, and 60% played mobile games relatively seldom, helping to evaluate usability for novices. Furthermore, accessibility awareness was assessed by questions about font size, voice narration, and high contrast options—features designed with neurodivergent and impaired users in mind. By choosing a mix of people with diverse gaming experience, cognitive profiles, and familiarity with mobile interfaces, I was able to get input that truly mirrored the inclusive design goals and ensured that the prototype was reviewed across a variety of user demands [18].
2.3 USER FEEDBACK ON USABILITY AND EMOTIONAL IMPACT
The feedback from the Cluedo game prototype demonstrated high usability and great emotional engagement in key areas. From a usability standpoint, all participants (100%) found the main menu extremely straightforward to browse, and 80% rated the investigative options (such as "Search Desk" and "Talk to NPC") as highly intuitive. Labels and buttons were mostly obvious, with 60% choosing "Yes" and the other 40% choosing "Somewhat." Character choosing was likewise highly received, with 80% considering it understandable and 60% finding the selection screen intriguing. 80% of users observed and understood accessibility features, showing that inclusive design aspects had been effectively implemented [19]. 
All five participants felt rewarded after finishing the case, and 80% said the total experience was "very enjoyable." The mini-game was very well received—100% thought it was straightforward and "just right" in difficulty. While only one participant claimed they would "definitely" play the complete version, the other four answered "maybe," indicating great potential for future participation. These findings illustrate both the interface's practical success and the emotional satisfaction it provided, confirming the design's appeal and accessibility [20].
2.4 ANALYSING USER FEEDBACK: COMPARING EXPECTATIONS AND REALITY
POSITIVE FEEDBACK: Most of the feedback met expectations, particularly considering the inclusive design focus and incremental enhancements made for neurodivergent users. The high usability scores, such as 100% ease of navigation and clarity in mini-game mechanics, justified the interface refinements and accessibility elements that were purposefully included in the prototype [21]. Emotional responses were also positive, with 80% of users finding the experience entertaining and all participants feeling rewarded for finishing the case.
NEGATIVE FEEDBACK: However, a few comments were somewhat unexpected. For example, 80% evaluated the research options as "very intuitive," yet only 40% fully grasped what each option did, with 60% selecting "somewhat." This shows a disconnect between intuitive interaction and conceptual clarity, which could be due to poor onboarding or insufficient in-game coaching. Similarly, while most participants observed accessibility options, one only "somewhat" comprehended them, emphasising the importance of better prompts or tooltips. These nuances provide useful guidance for future development, particularly in improving clarity and reinforcing accessibility affordances [22].
2.5 DATA TO BE GATHERED DURING LIVE TESTING
 It is intended to collect thorough user data that includes both functional and emotional engagement. This includes observing how users navigate the interface, accomplish activities, and engage with inquiry options, as well as calculating time-on-task and error frequency to assess usability. It will be also track the use of accessibility features like font scaling, voice narration, and high contrast settings to better understand how diverse users, particularly neurodivergent and accessible players, interact with inclusive design aspects. Emotional feedback will be acquired via in-game prompts and post-session surveys to assess enjoyment, satisfaction, and motivation to replay. In addition, data is collected through open-ended comments and suggestions to identify areas for improvement and generate new feature ideas. The combination of quantitative measures and qualitative insights will assist to improve the gaming experience and guarantee that it continues to suit the different needs of its users [23].
2.6 JUSTIFYING DATA REQUIREMENTS AND COLLECTION STRATEGIES
The working version of the Cluedo game collects user data to improve usability, accessibility, and emotional involvement, particularly among neurodivergent players. In-game analytics will monitor navigation, feature usage, and task completion, whereas post-game feedback forms will collect user perceptions, accessibility responses, and suggestions. This combination approach promotes inclusive and evidence-based design improvements [24].
2.7 DATA COLLECTION STRATEGY: AUTOMATION OR INTERACTION
Data can be acquired automatically or through direct user contact and combining the two techniques provides a full picture of the user experience. Automated in-game analytics will monitor how users interact with the interface, use features, and complete tasks, recording patterns, time spent, and errors without disrupting gameplay. Direct engagement, on the other hand, remains vital for understanding emotional responses, pleasure, and gathering recommendations. It is accomplished via brief post-game feedback questionnaires that feature both multiple-choice and open-ended questions. These strategies work together to record both behavioural data and user reflections, allowing for continuous, inclusive design improvements [25].
2.8 COMPARING USAGE DATA TO EMOTIONAL RESPONSE COLLECTION
There are distinct disparities between collecting usage data and emotional reaction data. Usage data is automatically collected via in-game analytics and represents what users do, such as how they browse, which features they use, how long they spend on activities, and where mistakes occur. It offers objective, behavioural insights into how the game works in practice. In contrast, emotional response data involves direct user input and reflects how people feel about their experience. It comprises their satisfaction, sense of reward, irritation, and perplexity, which are often gathered via surveys, feedback forms, or in-game prompts. While usage data shows interaction patterns, emotional data explains the user's impression and happiness, making both necessary for a comprehensive, inclusive design process [26].
2.9 ETHICAL CONCERNS AND GDPR
Ethical considerations and GDPR compliance are addressed through transparency, user control, and inclusive design. Players are informed about any data collected, such as gameplay behaviour or accessibility choices, and have the option to engage in data tracking without harming their experience. The game adheres to GDPR guidelines by only collecting necessary data, protecting it securely, and allowing users to access or delete their information at any time. These safeguards not only protect user privacy, but also promote trust and a fair, accessible experience for all gamers.
2.10 HOW WOULD THE DATA INFLUENCE THE FUTURE VERSION
The data obtained from players in Cluedo-style games, such as puzzle completion rates, accessibility options, and difficulty feedback, can directly inform future iterations by emphasising what works and what needs to be improved. For example, if many players enable neurodivergent-friendly features or struggle with specific logic sequences, you might modify those mechanics to reduce cognitive burden and increase flow. Usage patterns may tell which story lines are most engaging, informing future narrative design. Overall, ethical data collection enables you to prioritise inclusive features, expedite gaming, and offer a more personalised, accessible experience in future updates.
3 THE IMPACT OF A USABILITY-ONLY APPROACH ON STORYBOARD DESIGN?
Nielsen and Loranger stated that usability standpoint, the storyboards would have centred almost entirely on clarity, efficiency, and job completion—rather than emotional connection or accessibility [27]. The visual flow would emphasise minimalism, with fewer decorative features and a focus on obvious button placement, consistent iconography, and streamlined navigation pathways. The Instructions and labelling would be quite straightforward, with no fun wording or thematic flourishes. Character selection and mini games may be simplified or removed if they do not directly serve essential gameplay activities. Accessibility concerns, such as high contrast settings, voice narration, or ADHD-friendly pacing, may be neglected since they are not part of typical usability criteria. In sum, the storyboards would most likely feel more practical than inclusive, interesting, or emotionally evocative.
3.1 MANAGING CONFLICT BETWEEN USABILITY AND USER EXPERIENCE
It was addressed that minor, but significant tensions exist between usability and user experience throughout the game design process. Labels like "Search Desk" needed to be both clear and engaging, balancing simplicity and thematic depth. Accessibility measures such as strong contrast and large fonts increased usability for neurodivergent gamers, but potentially disturbing visual tone. To address this, adaptive design, such as toggleable options, and iteratively revised language and layout to ensure clarity and engagement. This meant that usability was enhanced, rather than degraded, in the whole experience [28].
3.2 USING REAL-WORLD DESIGN SCENARIOS TO EXPLAIN CHOICES
There were multiple instances where usability and user experience goals clashed. For example, the inquiry interface employed basic terms like "Search" and "Talk" to lessen cognitive strain, yet players found them excessively ambiguous. To improve immersion, I replaced them with thematic, simpler terms such as "Search Desk" and "Talk to NPC".
Another issue was accessibility; features such as high contrast mode and large fonts increased usage while interfering with visual harmony. Making these options toggleable enabled customisation without compromising design.
Finally, the "Case Closed" screen required both clarification and emotional impact. It keeps critical stats visible while incorporating light animations and a cheerful tone to increase satisfaction. Overall, it combines clarity, accessibility, and emotional engagement to create a more inclusive experience.

                                                                   REFLECTIVE SUMMARY 
The Cluedo game began as a simple wireframe that focused on fundamental navigation and basic interactions. Early versions focused on clarity and low cognitive load while designing essential displays such as the main menu, detective selection, investigation scenes, and mini games. User feedback became increasingly important as the development process advanced. Players found generic labels like "Search" or "Talk" too ambiguous, so they switched to more immersive, thematic words like "Search Desk" and "Talk to NPC," which increased both usability and narrative involvement.
Accessibility has evolved as a critical design pillar. Users who are neurodivergent or visually impaired requested features such as high contrast, large fonts, and keyboard navigation. While this increased usefulness, they also had the potential to detract from the game's aesthetic. To address this, I added toggleable accessibility settings, allowing users to customise their experience while maintaining the default appearance.
It was clearly mentioned by Schneiderman that Ethical design in GDPR compliance was implemented throughout. Players were informed about the data collected (such as gameplay choices and accessibility settings) and given control over their involvement. Data gathering was minimised, stored securely, and used only to improve future editions [29]. 
This path exemplifies a dedication to user-centred design, in which feedback, ethical responsibility, and inclusive methods developed a game that is not just useful and immersive, but also respectful and responsive to the demands of varied players.

 					CONCLUSION
The Cluedo game's journey from wireframe to full-colour, screen-ready design was influenced by ongoing user feedback, ethical responsibility, and GDPR compliance. The first layouts prioritised clarity and simple navigation, but player feedback highlighted a need for more immersive language and thematic depth. This resulted in better labels, richer interactions, and a more engaging interface. Accessibility features such as high contrast, large fonts, and keyboard navigation were introduced and made toggleable to assist neurodivergent and visually challenged users without sacrificing visual appeal. GDPR standards were followed by clearly warning users about data gathering, limiting what was stored, and providing complete control over their information. These design choices ensured that the finished game was not only useful and visually appealing, but also inclusive, respectful, and ethical.
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The game begins on the Start Screen, when the player presses Start to reach the Main    Menu. From here, customers can launch the game, examine instructions, or change Accessibility Settings such as font size, contrast, and colour-blind mode. After starting the game, the player proceeds to the Choose Detective screen, where they select and confirm a character.
The player then enters the Investigation Scene, where they can investigate objects, talk to NPCs, and check files for clues. When clues are discovered, participants are taken to the In-Game Clue Screen, where they can interpret evidence through puzzles and track their progress using a progress bar. Once all clues have been answered, the case is concluded, and the player is directed to the End Screen, which displays the time required, accuracy, and number of clues discovered.
NPC describes a character that is not under the player's control. NPCs in this detective game give the player background information, clues, or crucial dialogue that advances the investigation.
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How would you rate your overall experience with the game?
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Did you find the game easy to understand and navigate?
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5. Did you encounter any bugs or technical issues? [Checkboxes]
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6.

Was collecting clues satisfying and logical?
[Checkboxes]
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8.

How challenging was solving the mystery?
[Checkboxes]
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10.
Did you find the text and interface accessible (e.g., readable fonts, clear icons)?
[Checkboxes]
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1.

Would you recommend any accessibility improvements?
[Checkboxes]
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12.
What motivated you to keep playing? (Select all that apply)
[Checkboxes]
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13.

Would you play this game again or recommend it to others?
[Checkboxes]




image31.png
Answer Choices Responses Responses Percentage

yes 2 40%
Maybe 3 60%
No 0 0%
Valid Count Per Participant 5

14.

How do you feel about the current monetization model (if any)?
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15.
Would you be willing to watch ads for in-game rewards?
[Checkboxes]
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