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A murder has taken place on campus. In the traditional board game CLUEDO, players physically move pieces, collect cards, and privately note their deductions. Translating this classic game of social deduction into a solo or small-group mobile experience requires more than a digital replica; it demands a fundamental rethinking of its core mechanics for a new medium and a diverse user base [1]. This report details the first phase of this redesign: the user research and initial wireframing for "UWTSD Cluedo," a version that replaces the classic notebook with an interactive Mind Map, transforming private deduction into a visual, structured investigation [2].
This user-centred approach is driven by a key insight: a university's community is not monolithic. A compelling digital game must serve the time-pressed student seeking a mental break, the meticulous learner who enjoys deep analysis, collaborators who play as a team, and those who require specific accessibility considerations [3]. For this reason, this project is not designed for a single average user. Instead, it found solutions from the needs of four detailed personas, ensuring the interface is flexible enough to support varied playstyles and cognitive needs.
The following sections document this process. It begins with the methodology used to gather real user data and define these personas. It then explores the key usability issues identified, creating solutions in established design principles. These solutions are realised in initial wireframe storyboards, which prioritise a clear, mobile-first interface for the Mind Map mechanic. Finally, a process for collecting and integrating feedback on these prototypes is outlined, closing the loop on this initial phase of user-centred design [4].

A. [bookmark: _Toc212811431]Four detailed personas and associated scenarios.

[bookmark: _Toc212811432]1. Personas
Based on the research, four distinct personas were developed—from a time-pressed professional to a meticulous analyst, a collaborative partner, and a player requiring accessibility features to embody the diverse needs and directly guide the design of an inclusive and engaging mystery game [5]. 
Persona 1: 
	DEMOGRAPHIC

	Years
	Gen
	Education
	
	

	43 years old
	male
	Applied Computing student
	with children
	married

	One-line description

	        A busy student and professional who needs gaming sessions that are short, intuitive, and mentally engaging.

	Goals

	1. To relax with a game that challenges his mind quickly.
2. To understand the game mechanics immediately, without tutorials.
3. To make meaningful progress in under 15 minutes.

	Pain

	a. Has no patience for long introductions or complex rules.
b. Feels guilty if the game feels like a waste of his limited time.
c. Hates having to re-learn the game every time he opens it.

	Media & device preferences

	1. Uses his smartphone during short breaks or his commute.
2. Prefers a clean, uncluttered interface with clear visual cues.

	Role & responsibilities

	· Applied Computing student.
· Full-time worker.
· Husband and father managing family responsibilities.

	Tasks

	1. Launch the game and jump directly into a session.
2. Solve a logical puzzle or make a key deduction quickly.
3. Save his progress instantly and quit without losing the game.







Persona 2: 
	DEMOGRAPHIC

	Years
	Gen
	Education
	
	

	51 years old
	female
	Social Care student
	no children
	divorced

	One-line description

	        A mature student who enjoys complex mystery games for cognitive exercise, without time pressure.

	Goals

	1. To play complex mysteries that challenge her memory and thinking.
2. To find all clues and solve the case through careful observation.
3. To use gaming as a tool for mental sharpness and development.
4. To play at her own pace, without being rushed.

	Pain

	d. Gets confused by complicated technology or too many buttons.
e. Feels frustrated if she misses a clue because of poor interface design.
f. Hates timers and any form of time pressure in games.
g. Is discouraged by interfaces that are not clear and intuitive.

	Media & device preferences

	1. Uses a Smartphone at home in the evenings.
2. Prefers large text and simple, clear menus.
3. Plays only when relaxed, after work and university.

	Role & responsibilities

	· Full-time Social Care student.
· Works part-time in community support.
· Manages her household independently.

	Tasks

	1. Play for 30-45 minutes in the evening to unwind.
2. Carefully examine every clue and location in the game.
3. Take her time to make connections in the mind map.
4. Pause and resume the game usually.





Persona 3: 
	DEMOGRAPHIC

	Years
	Gen
	Education
	
	

	25 years old
	male
	IT student
	works from home
	married

	One-line description

	        A tech-savvy student who enjoys playing cooperative mystery games with his wife, focusing on discussion and unexpected plot twists.

	Goals

	1. To play cooperative multiplayer as a team.
2. To discuss clues and theories together using in-game chat.
3. To enjoy games with good replay value due to multiple possible solutions.

	Pain

	h. Dislikes competitive games that create conflict between players.
i. Gets frustrated when mysteries are too linear or predictable.
j. Loses interest if the solution is obvious from the beginning.

	Media & device preferences

	1. Uses a mobile phone.
2. Prefers games with integrated chat for cooperation.
3. Plays in the evenings after work and university assignments.

	Role & responsibilities

	· IT student specialising in software development.
· Works part-time remotely as a junior developer.
· Married, shares household responsibilities with his wife.

	Tasks

	1. Play cooperative sessions discussing clues in real-time.
2. Analyse multiple suspect possibilities and share theories.
3. Use the mind map feature to visually track different investigation paths.
4. Enjoy the surprise when initial assumptions prove wrong.







Persona 4: 
	DEMOGRAPHIC

	Years
	Gen
	Education
	
	

	19 years old
	male
	Studies, student
	lives with parents
	has colour vision deficiency (deuteranopia).

	One-line description

	      A methodical student who needs a colour-accessible interface and unlimited time to enjoy logical games at his own pace.

	Goals

	1. Solve logic puzzles without time limits.
2. Distinguish every game element without relying on colour.
3. Read and analyse clues carefully without visual distractions.
4. Access an inclusive settings menu where critical information isn’t shown in red or green.

	Pain

	· Misses important information when colour is the only indicator.
· Feels frustrated by hidden-object or fast-reaction gameplay.
· Loses focus when the interface prioritises speed over clarity.

	Media & device preferences

	1. Uses a smartphone at home, prefers dark environments.
2. Always checks for Colour-Blind Mode in settings.
3. Prefers text-based clues supported by icons rather than visual-only cues.

	Role & responsibilities

	· First-year Education Studies student.
· Lives with parents, helps with household chores.

	Tasks

	1. Play long single-player sessions (1–2 hours).
2. Read and connect all clues before making accusations.
3. Adjust accessibility options (contrast, text size, colour filters).
4. Explore every branch of the mind-map interface at a relaxed pace.





[bookmark: _Toc212811433]2. Scenarios

To understand who the design was intended for, the researcher recognised the need to go beyond assumptions and engage directly with real students. The goal was to uncover how different individuals think and interact with games [6], particularly when solving a complex mystery such as the UWTSD-themed Cluedo.
The process began with a short online questionnaire distributed among students from various courses [7]. The responses received immediately revealed a clear division: some players preferred quick, challenging puzzles to solve between tasks, while others viewed the game as a way to unwind and explore a story without time pressure [8]. These findings directly informed the development of the first two personas: Persona 4, who values efficiency, and Persona 3, who values thoroughness.
The most valuable insights emerged from individual conversations. An interview with a colour-blind student proved particularly revealing. The participant explained how most games rely on red and green for critical cues, which, for him, appear only as different shades of brown. This was not a minor inconvenience but a factor that completely disrupted the gaming experience [9]. This single discussion became the foundation for Persona 2’s persona, making colour-blind accessibility a non-negotiable “Must Have” design requirement rather than an afterthought.
Further understanding came from applying course materials on memory and attention, which provided theoretical grounding for the user insights. Concepts such as cognitive load explained why students often felt overwhelmed by cluttered interfaces [10]. This theory supported the design decision to develop a clean, visual mind map for clues, allowing players such as Persona 3 and Persona 2 to process information without feeling rushed or confused.
By combining authentic student feedback with established theoretical frameworks, four personas were created that accurately represent real user needs. Their diverse motivations and requirements, categorised using the MoSCoW prioritisation method (see Appendix), served as a structured checklist for creating a game that is both usable and enjoyable for a wide range of students [11].

[bookmark: _Toc212811434]B. Usability Issues to be Addressed
Three existing games were reviewed to inform the design approach. Clue: Classic Edition provided lessons in simplified clue-tracking and cross-platform multiplayer but revealed weaknesses in onboarding and accessible help systems. Ludo King highlighted the value of rapid sessions and social play, aligning with social personas but cautioning against surface-level mechanics. HoloVista demonstrated how visual investigation mechanics and high-quality UI elevate engagement yet may increase cognitive load for time-pressed players. These observations reinforced the decisions to prioritise clear navigation, mind-map structure, accessibility features and adjustable session modes.
Each decision, from button placement to clue navigation, was informed by usability engineering principles designed to reduce frustration and support a smooth flow. Following Nielsen’s updated heuristics, clarity and consistency were prioritised to ensure that every visual element communicates its purpose clearly [12]. Instead of filling screens with decorative detail, the layout maintains strong alignment, familiar symbols, and intuitive labels to reduce the gulf between intention and action.
One of the first usability challenges identified was the complexity of visual information. Mystery games often confuse players by mixing narrative text, icons, and clue lists on the same screen. Research shows that visual hierarchy and spacing can significantly affect scanning efficiency on mobile devices [13]. To address this, the interface of UWTSD Cluedo was designed around a clean visual structure, allowing key actions like reviewing evidence or moving between rooms to remain visible and uncluttered. Each element was deliberately separated to guide the eye naturally, improving cognitive comfort and recall.
The next issue was how to maintain a sense of control while keeping gameplay fluid. Studies on feedback and user autonomy in mobile games demonstrate that immediate system responses and adjustable pacing reduce frustration and enhance engagement [14]. Therefore, two play modes - Relaxed and Timed - were introduced. In Relaxed mode, players can think without pressure, while Timed mode introduces mild urgency for those seeking challenge. This balance ensures that both analytical and fast-paced players experience meaningful control.
Cognitive load was another major concern. Game interfaces that demand constant attention switching or force players to memorise scattered details tend to increase cognitive strain. To prevent this, a visual mind map replaces traditional note-taking, letting players connect clues spatially rather than textually. The idea draws from research showing that structured, visual formats enhance reasoning and reduce working memory load during interactive tasks [15].
Accessibility was integrated from the start, not as an afterthought. A colour-blind mode, simplified typography, and strong contrast ratios make information perceivable to a wider range of users. Inclusive design benefits all players, not only those with impairments, by creating more forgiving and readable visual hierarchies [16]. These principles shaped Persona 2’s persona in the project, ensuring accessibility requirements directly informed core design choices.
[image: Arrow: Straight with solid fill][image: Arrow: Straight with solid fill][image: Arrow: Straight with solid fill]Navigation and task flow were redesigned to reduce user effort. Intuitive task modelling supports natural decision-making and reduces errors during interaction [17]. The menu sequence: →   follows a clear, logical progression that mirrors real problem-solving steps.    Map
   Player Mode 
   Start Game 
  Case Solved 

Because the game targets mobile devices, a responsive interface was essential. Mobile-first interaction patterns, such as large tap targets and thumb-friendly zones, significantly increase user satisfaction [18] [19]. These were applied consistently across screens.
Finally, the development followed an iterative cycle, allowing usability testing to refine the wireframes. Repeated user testing in educational games leads to measurable gains in clarity and retention [20]. Feedback collected from peers and test players informed successive storyboard revisions, completing a loop of evaluation and improvement.
Through this approach, usability is not treated as decoration but as the foundation of the design itself—one that respects the diversity of players while making mystery-solving intuitive, inclusive, and enjoyable.
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Following the user research phase, the next logical step was to translate the findings into initial design concepts. The process began with low-fidelity wireframes—basic outlines focusing solely on structure and flow. The goal was to validate the core concepts before investing in visual details. User feedback on these initial sketches directly informed the creation of more refined, mid-fidelity prototypes [21]. This section details the evolution of three key screens.

1. The Main Menu – Clarity from the Start
As the game's entry point, the main menu (see Figure 1) needed to be instantly understandable. The initial wireframe presented large, centred buttons for the essential options: Start Game, Continue, How to Play, Accessibility, Settings, and Exit.
The simple layout was a success with all four testers. Persona 4 found it efficient for starting immediately, while Persona 3 appreciated having “How to Play” and “Accessibility” visible upfront. Persona 1 confirmed its unintimidating nature was a plus, and Persona 2 highlighted the accessibility of the large, text-focused buttons.
Given its success, the mid-fidelity prototype retained the same structure. The refinements were subtle: improved spacing, better alignment, and enhanced contrast for a cleaner feel. 

2. The Campus Map – From Abstract to Navigable
The campus map (see Figure 2) serves as the game's board, so its usability is critical. The low-fidelity version used simple rectangles to denote buildings. While testers understood the concept, their feedback highlighted key usability gaps.
The initial map concept revealed key usability gaps. Persona 3 needed clear building labels for orientation, while Persona 1's momentary disorientation led to a request for a “You Are Here” indicator. Persona 4 suggested adding quick-travel buttons to minimise scrolling, and Persona 2 advised against relying on colour, recommending stronger visual contrast instead.
The mid-fidelity version addressed these points directly. It introduced a sketched, isometric-style map, making the environment more recognisable and immersive. Labels, a player icon, and bottom navigation buttons were added. The result is a map that feels like a real, explorable space while remaining simple and functional on a mobile screen.
3. The Clue Mind-Map – Visualising the Investigation
This interface is the core mechanic of the game, replacing a traditional notebook with a visual web of connections. The initial wireframe established the basic idea of connectable bubbles (see Figure 3).
User feedback was instrumental in shaping its evolution. Persona 3 found the underlying logic sound but struggled with the small text size, while Persona 2 praised the colour-independent design yet requested stronger connecting lines for clarity. Persona 4, focused on efficiency, wanted faster ways to add and link clues without menu navigation. Finally, Persona 1 endorsed the core concept but stressed the critical need to maintain its simplicity throughout these changes.
The mid-fidelity prototype incorporated these suggestions. Bubbles were enlarged, connecting lines were thickened, and overall spacing was improved to reduce clutter. These changes made the screen more legible, intuitive, and supportive of different problem-solving styles.
The progression from low to mid-fidelity was a user-driven, iterative process. The designer prioritised structural integrity, clarity, and accessibility over premature visual styling. Feedback from the diverse personas directly shaped tangible improvements, such as larger touch targets, clearer information hierarchy, and simplified navigation. The resulting prototypes provide a robust, user-validated foundation, ready for the next stage of visual design without compromising the usability that was so carefully built [22].
Alongside the visual changes, one priority during the storyboard stage was making sure the screens connected clearly and calmly. Every frame includes arrows or clear buttons that show how the player can move forward or go back. This was important because mystery games already involve thinking and remembering clues, so the interface should not add extra stress or confusion. Even in the low-fi sketches, navigation was kept predictable: menu → game setup → map → investigation areas → mind-map → accusation screen → results. This flow remained the same in the mid-fi version, just cleaner and easier to follow.
Since the game is designed for mobile devices, it also pays attention to touch-friendly spacing. Buttons are kept large and placed in areas that are easy to reach with the thumb. The interface avoids hidden gestures or complicated menus. Everything the player needs is visible on screen, especially tools like notes and clue viewing [23]. Keeping things simple makes the game approachable for quick break-time play as well as longer sessions.
The decision to stay in black-and-white at this stage was intentional. Adding colours and graphics too early can distract from the structure and might hide usability problems. Once the layout and interactions feel solid, the next step will be to add theme, colour and visual style, without changing the core experience that users already tested and approved (see Appendix C).
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[bookmark: _Ref212806778]Figure 1. Main menu – low-fi to mid-fi. Same layout, improved clarity and spacing after testing.
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[bookmark: _Ref212807291]Figure 2. Campus map – low-fi(left) vs mid-fi(right). Basic building blocks evolved into a clearer isometric map with labels and a player indicator to support easier navigation and orientation.
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[bookmark: _Ref212807367]Figure 3. Clue mind-map – low-fi to mid-fi. Bigger bubbles, clearer lines, and cleaner layout for easier clue linking and thinking.
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The initial low-fidelity wireframes were evaluated through guided testing sessions with four participants selected to represent the personas: Persona 4, Persona 3, Persona 1, and Persona 2. Participation was voluntary, feedback was anonymised, and participants were informed that their responses would be used solely for academic purposes. Simple paper printouts and basic digital mock-ups were used to focus feedback on structure and flow rather than visual style, following a moderated think-aloud approach recommended in recent UX practice [24].
The feedback was direct and actionable. Persona 4’s representative confirmed the efficiency of the quick start flow but requested a clearer button label, which was immediately updated to support the “Must-Have” priority for intuitiveness. Persona 3’s participant praised the mind-map logic yet struggled with font size. Low-fidelity testing proved effective in identifying structural issues early, especially when followed by iterative playtesting cycles [25].
Persona 2’s participant offered crucial accessibility insight, validating the use of icons with text instead of colour alone and noting a contrast issue that led to thicker borders and clearer visual hierarchy. Positive reception of the mind-map mechanic reinforced the core concept, while focused adjustments shaped a more robust, user-validated mid-fidelity prototype consistent with staged prototyping guidance [26].

	User / Persona
	Feedback Received
	Design Change Made
	Fidelity Stage

	Persona 4 (Efficiency-focused)
	Confusion over button label
	Updated label to clearer wording
	Low-fi → Mid-fi

	Persona 3 (Analytical)
	Font too small for clue notes
	Increased text size
	Low-fi → Mid-fi

	Persona 2 (Colour-blind)
	Low contrast in icon outline
	Thicker borders + icons with labels
	Low-fi → Mid-fi

	Persona 1 (Social)
	Wanted quicker access to multiplayer
	Kept "Start → Mode select" simple
	Low-fi → Mid-fi




[bookmark: _Toc212811437]Conclusion

This project focused on designing a mobile mystery game inspired by Cluedo and adapted for the UWTSD community. User research helped identify different play styles, accessibility needs, and expectations. Based on this information, low-fidelity wireframes were created first to explore structure and flow. After collecting feedback, the wireframes were improved into mid-fidelity versions with clearer layouts, bigger buttons, and easier navigation. The process showed that taking time to understand real users and testing ideas early leads to a cleaner and more accessible design. Overall, a strong foundation has been created for the next stage, where visual style and full game features will be developed.
Throughout this work, it became clear how important it is to listen to real users and not rely only on assumptions. It was learned that even small adjustments, like improving spacing or making text bigger, can make the experience much easier for players. Testing early helped avoid mistakes and guided better design decisions. The project also showed how accessibility should be part of the design from the beginning, not added later. This phase improved understanding of UX methods and gave confidence to continue developing more advanced and polished prototypes in the next stage.
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[bookmark: _Toc212811440]Appendix 1. User Research Questionnaire
The questionnaire below was designed to map player goals, usage habits, collaboration preferences, and accessibility needs, directly supporting the development of the four personas.

Help me Design a New UWTSD Mystery Game!

I’m in the research phase for a new mystery mobile game, inspired by Cluedo, with a UWTSD (University of Wales Trinity Saint Davis) theme! I want to make it as engaging as possible for the community. Please take this short survey (~3 minutes) 
Part 1: About You and Your Gaming Habits
1. Which best describes you?
☐   Undergraduate Student
☐   Postgraduate Student
☐   Mature Student (returning to education later in life)
       Other (please specify): ________________
2. When do you typically play games on your phone? (Select all that apply)
☐   During short breaks between tasks/lectures
☐   While commuting/travelling
☐   In the evening, to relax at home
☐   During longer, dedicated free time sessions (e.g., weekends)
☐   Rarely or never
3. What is your primary goal when playing a mobile game?
☐   A quick mental challenge and distraction
☐   To immerse myself in a deep story or complex puzzle
☐   To socialise and play with friends/partner
☐   To relax without any time pressure
       Other: ____________________

Part 2: Preferences for a Mystery Game
4. What is your ideal session length for a mobile game?
☐   Short bursts (5-15 minutes)
☐   Medium sessions (20-45 minutes)
☐   Long, immersive sessions (1 hour+)
☐   It doesn't matter; I like to play at my own pace.
5. How do you feel about time pressure or timers in puzzle games?
☐   I enjoy the challenge and adrenaline.
☐   I strongly dislike them; they make me feel stressed and rushed.
☐   I don't mind them, but I prefer games without them.
6. Which aspect of a mystery game appeals to you most?
☐   The logical deduction and "Aha!" moment of solving the puzzle.
☐   The exploration, finding all the hidden clues, and uncovering the story.
☐   Discussing theories and collaborating with others to solve it.
☐   The replayability, with different outcomes each time.
7. How would you prefer to track clues and your deductions?
☐   A simple, automated list or journal.
☐   A visual mind map where I can connect clues myself.
☐   A classic notebook where I write my own notes.
☐    I don't want to track things manually; the game should do it for me.
Part 3: Accessibility & Usability 
8. How important is it for a game to have clear, large text and a simple, uncluttered interface?
☐   Very Important
☐   Somewhat Important
☐   Not Important to me
9. Are there any accessibility features or options you often look for, or feel are important in a mobile game? 
☐   Yes, I regularly use specific accessibility features. Please specify which ones are most important to you: _________________________
☐  No, I don't typically use them.

Part 4: Final Thoughts & Contact (Optional)
11. If you have any other thoughts, ideas, or specific features you'd love to see in a UWTSD mystery game, please describe them here:
__________________________________________________________________________________________________________________________________________
12. Would you be willing to participate in a brief follow-up interview to discuss your ideas further? (If yes, please provide an email or contact details)
☐   Yes, I am willing.
Contact: ____________________________
☐   No, thank you.
Thank you for your valuable time and contribution!
Responses were anonymised in accordance with ethical practice!

[bookmark: _Toc212811441]Appendix 2. MoSCoW Prioritisation Tables for Personas
This appendix presents the MoSCoW priorities for each persona and the combined priority list that guided core design decisions.

Persona 1: Persona 4
	Must have

	1. Quick-start option (2 taps max to begin a game).
2. Sessions under 15 minutes.
3. Auto-save and resume anytime.
4. Minimal instructions; intuitive interface.

	Should have

	1. Visual cues instead of long text.
2. Smart notifications to continue paused game.

	Could have

	1. Short “daily challenge” puzzles.
2. Statistics or progress tracking.

	Won’t have

	1. Long introductions or text-heavy tutorials.
2. Complex menus requiring multiple steps.



Persona 2: Persona 3
	Must have

	1. Pause/resume and unlimited time.
2. Large text, clear interface, no timer pressure.
3. Tutorial mode that explains each clue slowly.

	Should have

	1. “Relaxed mode” with background music.
2. Option to review all clues before accusation.

	Could have

	1. Optional voice-over for accessibility.
2. In-game journal to save personal notes.

	Won’t have

	1. Time-limited rounds.
2. Complex gestures or small buttons.


Persona 3: Persona 1
	Must have

	1. Multiplayer (co-op mode).
2. Integrated chat or quick-phrase reactions.
3. Shared mind-map for team clue tracking.

	Should have

	1. Multiple storylines / randomised endings.
2. “Invite friend” button in the main menu.

	Could have

	1. Voice chat integration.
2. Replay mode to see how others solved it.

	Won’t have

	1. Competitive scoring.
2. One single fixed solution path.




Persona 4: Persona 2
	Must have

	1. Colour-blind mode (no red/green reliance).
2. Adjustable contrast and text size.
3. No timers in single-player mode.
4. Feedback shown through text + icons, not colour alone.

	Should have

	1. Option to reduce motion and sound.
2. “Calm mode” with minimal animations.

	Could have

	1. Preview of accessibility settings before starting.
2. Simple theme switcher (light/dark).

	Won’t have

	1. Hidden-object gameplay.
2. Fast reaction tasks.




The individual MoSCoW analyses for each persona were consolidated to create a unified set of design requirements, as presented below:

Must have
1. Quick-start access (2 taps max to begin)
2. Auto-save and resume anytime
3. Both single-player and co-op multiplayer modes
4. Adjustable accessibility settings (colour-blind mode, text size, contrast)
5. Simple and intuitive navigation
6. Collaborative mind map interface
7. Pause and resume functionality anytime

Should have
1. Toggle between relaxed and timed modes
2. Clear visual clue tracking system
3. Optional tutorial mode
4. Large text by default
5. In-game notepad for personal notes

Could have
1. Voice chat integration
2. Theme customisation (light/dark mode)
3. Progress statistics and tracking
4. Contextual hint animations

Won't have
1. Hidden-object mini-games
2. Long introductions or forced tutorials
3. Colour-only feedback systems
4. Forced timers in single-player mode
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Figure 5. Evidence screen – low-fi to mid-fi. Cleaner layout and bigger buttons for easier clue checking.
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Figure 6. Room interaction screen – low-fi vs mid-fi. Added clear icons and labels to help players interact with room objects and gather clues faster.
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Persona 3
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