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1. [bookmark: _Toc192479006][bookmark: _Toc215070620]Introduction 

This report presents the user research, interaction design, and early interface development for a University of Wales Trinity Saint David (UWTSD) themed digital adaptation of the classic Cluedo board game. The redesigned experience places players across UWTSD campuses, Swansea, Carmarthen, Cardiff, and London as they investigate the fictional murder of the Vice-Chancellor. The aim is to build an inclusive, engaging, and accessible game that supports single-player, multiplayer, multiple gameplay models, and a dedicated mobile version.
The design process follows user-centred principles, using evidence gathered from questionnaires, interviews, and contemporary human-computer interaction (HCI) literature. Personas were developed to represent diverse student and staff needs, including accessibility requirements, device usage, and gameplay preferences. These personas informed key usability decisions, ensuring the interface reduces cognitive load, improves accessibility, and remains consistent across devices. Wireframe storyboards illustrate the proposed game environment, core functionalities, and user flow across mobile, tablet, and desktop platforms.
Overall, this introductory design phase establishes a foundation for iterative development, future prototyping, and extended usability testing to create a polished, inclusive, and educational UWTSD Cluedo game.












	



2. [bookmark: _Toc215070621]Personas and User Experience Requirements.

Understanding user diversity is central to designing an inclusive, usable, and engaging digital game experience. Personas were developed using mixed-method user research and supported by recent literature on digital gameplay behaviour, accessibility, and multimodal interaction design [1] – [5]. Each persona represents a distinct user group, illustrating behavioural characteristics, goals, frustrations, and contextual constraints. Their associated scenarios and UX requirements directly shaped gameplay flow, accessibility functions, device adaptations, and interface structure [6].
[bookmark: _Toc215070622][image: ]Persona 1: Aled, The Commuting Undergraduate
Background: Aled is a 19-year-old first-year Computing student based in Carmarthen. He commutes 45 minutes daily by bus and frequently plays games on his Android smartphone. His gaming habits align with findings that younger users prefer short, mobile-friendly gameplay during transit windows [7], [8]. He enjoys puzzle games, light strategy mechanics, and quick match experiences.
Scenario: During his morning commute, Aled opens the UWTSD Cluedo mobile app. With limited time before his arrival, he chooses a “Quick Single Player Match” and expects fast loading, minimal setup, and intuitive controls. Because the bus is often crowded and bumpy, he benefits from large touch targets and simplified navigation.
Motivations: Convenience, quick entertainment, easy replayability, and social connection with peers.
Frustrations: Slow loading screens, complex menus, small text, and the need for stable internet.
Key User Experience Requirements:
· Fast loading mobile interface with optimised assets.
· Clear navigation and reduced visual clutter.
· Large interactive elements to minimise input errors on the move [9].
· Offline play for unreliable signal areas.
· Short game sessions (10 - 20 minutes).

[bookmark: _Toc215070623][image: ]Persona 2: Siân, The Mature Part-Time Student
Background: Siân is a 42-year-old part-time postgraduate Humanities student living in rural North Wales. She studies remotely while working full-time and often uses a tablet to consume learning content. Her profile reflects research showing that mature students favour slower-paced, cognitively rich digital experiences and rely heavily on accessibility tools due to age-related vision changes [10], [11]. She is and depends on adjustable text sizes, high contrast themes, and screen reader compatibility.
Scenario: On Saturday evenings, Siân sits down with her iPad and launches the UWTSD Cluedo game. She prefers detailed, methodical gameplay and often joins long-form multiplayer matches with fellow students. She appreciates narration for clues and clear visual hierarchy across the interface.
Motivations: Intellectual challenge, accessibility friendly interfaces, and opportunities for social connection.
Frustrations: Small fonts, poor colour contrast, non-narrated content, and touch targets not optimised for tablet use.
Key User Experience Requirements:
· Multiple accessibility modes, including adjustable text, colour blind filters, and high contrast themes [12], [13].
· Robust screen reader support and audio descriptions.
· Ability to pause/resume long sessions.
· Slow-paced option and simplified layout for cognitive comfort.
· Clear audio cues for feedback during gameplay.

[bookmark: _Toc215070624][image: A drawing of a person with a beard

AI-generated content may be incorrect.]Persona 3: Dr Ahmed, The Lecturer and Casual Gamer
Background: Dr Ahmed is a 33-year-old Computer Science lecturer at the Swansea campus. He uses digital games as pedagogical tools for teaching deductive reasoning and collaborative problem solving, an approach supported in contemporary higher education research [13], [14], [15]. He occasionally plays casual strategy games with colleagues and values tools that integrate smoothly into classroom activities.
Scenario: While preparing a seminar on logic and inference, Dr Ahmed launches the UWTSD Cluedo desktop version. He hosts an 8-player multiplayer match for his students and needs stable cross-platform connectivity, live observation tools, and quick setup. He may alternate between spectating and engaging, depending on the class.
Motivations: Pedagogical innovation, demonstrating reasoning, and offering students collaborative experiences. 
Frustrations: Unstable multiplayer networking, incompatible device connections, and unclear game session management.
Key User Experience Requirements:
· Cross-platform multiplayer support (desktop, tablet, mobile) [16].
· Stable and low-latency network architecture.
· Clear lobby creation and player management tools.
· Spectator mode for classroom use.
· Quick start presets for instructors.

[bookmark: _Toc215070625][image: A person with long hair

AI-generated content may be incorrect.]Persona 4: Mei, An International Student with Limited Bandwidth
Background: Mei is 21 year old Business student from China living in Swansea student accommodation. Her Wi Fi connection is unstable at peak hours, so she frequently uses limited mobile data. Current studies highlight that international students often face connectivity barriers and benefit from low bandwidth digital tools with adaptive loading [17]. Mei prefers mobile gaming with smooth performance and aesthetically clean designs.
Scenario: Late at night, Mei opens the UWTSD Cluedo mobile app. Because of intermittent internet drops, she needs the game to recover gracefully from disruptions. She enjoys visually appealing interfaces but requires efficient data usage, so the game remains playable.
Motivations: Relaxation, familiar game logic, visual appeal, multiplayer with friends.
Frustrations: High data graphics, laggy multiplayer, long downloads, and forced reconnections.
Key User Experience Requirements:
· Lightweight assets and compressed textures.
· Auto recovery networking features.
· Low data mode for online multiplayer.
· Local caching to ensure progress is not lost.
· Efficient and responsive mobile UI layout.

3. [bookmark: _Toc215070626]Research Methods Used to Develop Personas

Developing effective personas requires collecting evidence around users’ behaviours, contexts, motivations, and constraints. This study applied a mixed method approach combining literature analysis, quantitative surveys, and qualitative inquiry. Using multiple methods aligns with recommendations in contemporary HCI research, which highlight the value of triangulating data to ensure personas accurately represent real-world diversity [18], [19].
3.1. [bookmark: _Toc215070627]Literature Review
The first stage involved reviewing recent research from 2019 – 2024 on mobile gameplay behaviours, accessibility in digital interaction, international student digital experiences, and game based learning. Academic databases such as IEEE Xplore, ACM Digital Library, and ScienceDirect were used to identify relevant work.

Key themes emerging from the review included:
· The dominance of smartphones as primary gaming devices among young adults [20],
· Increased need for accessibility features due to the diverse physical and cognitive abilities in modern student populations,
· [bookmark: _Hlk214912363]The importance of stable cross platform multiplayer functionality in educational game settings [21], and
· [bookmark: _Hlk214912739]Bandwidth inequality and digital exclusion experienced by international students.
· These themes directly informed assumptions about user needs, device availability, and gameplay expectations. The literature review also validated the use of personas as a structured design decision-making tool, consistent with current UX best practices [22].

3.2. [bookmark: _Toc215070628]Online Questionnaire 
A questionnaire was distributed across UWTSD student groups via Microsoft Teams channels, course discussion boards, and WhatsApp group chats. It received 57 valid responses. The questionnaire contained both closed and open-ended questions covering gaming habits, preferred platforms, accessibility needs, and expectations for a campus-themed mystery game.

Key quantitative findings include:
· 78% primarily played games on a mobile device.
· 64% preferred short game sessions lasting under 25 minutes.
· 52% reported using at least one accessibility feature (text enlargement, dark mode, narration, etc.).
· 40% experienced inconsistent internet access weekly.
· 83% expressed interest in multiplayer features.
These numbers reflect patterns found in recent user studies on student gaming and mobile UX expectations [23], providing confidence that survey insights align with broader digital behavioural trends.
3.3. [bookmark: _Toc215070629]Informal Interviews and Focus Discussion
Semi structured interviews were conducted with six participants representing a variety of backgrounds (two undergraduates, one lecturer, one international student, one part time postgraduate student with a visual impairment, and one external tester). Each session lasted 10–20 minutes and followed a conversational format.
Participants were asked about:
· frustrations with existing mobile or desktop games,
· preferred mystery or strategy game features,
· accessibility and usability concerns,
· expectations for a UWTSD themed Cluedo experience.
A short focus discussion was also held online, where participants were shown early paper sketches and asked to respond with likes, dislikes, and usability expectations. Qualitative data from these sessions provided rich insights into factors such as emotional engagement, game atmosphere, cultural familiarity, and device specific constraints consistent with guidance in HCI literature regarding participatory design approaches [24].

3.4. [bookmark: _Toc215070630][bookmark: _Hlk214916570]Synthesis into Personas
The final stage involved synthesising insights from all data sources (literature, questionnaires, interviews). Each persona was constructed to represent a cluster of behavioural traits observed across participants. The synthesis process followed a grounded-theory style approach, grouping patterns across different data streams until distinct user categories emerged. This aligns with contemporary persona construction frameworks emphasising evidence based clustering rather than assumption driven character creation [25].
Each persona, therefore represents real user needs grounded in empirical insight rather than speculation. Their requirements were translated into design implications and prioritised using MoSCoW classification (see Appendix A), ensuring game mechanics, UI structure, and accessibility features were developed with user-centred principles at the core.

4. [bookmark: _Toc215070631]Designing for Usability

Designing the UWTSD Cluedo game required careful consideration of usability principles to ensure the experience is intuitive, accessible, and enjoyable across all supported devices (mobile, tablet, and desktop). Recent research emphasises that usability remains a critical predictor of user satisfaction, performance, and long-term engagement in digital games [26]. Because the game serves both entertainment and educational use cases, it must accommodate a wide spectrum of cognitive, physical, and contextual needs.
The design process, therefore, integrated established HCI frameworks, mobile interaction guidelines, and accessibility standards such as WCAG 2.2 (2023). User needs identified in the research phase were mapped directly onto usability goals to ensure the interface reduces cognitive load, prevents errors, and supports smooth interaction.

[bookmark: _Toc215070632]4.1 Key Usability Issues to Address
The initial research revealed several usability challenges commonly experienced in mobile and desktop game environments. These issues were prioritised early in the design process.
1. Navigation Clarity and Learnability
Users must understand how to begin playing without confusion. Studies show that unclear menus significantly hinder onboarding and increase abandonment rates in mobile games [27]. Therefore, the game adopts a clean UI with minimal hierarchical depth and labelled icons.
2. Accessibility Needs Across Diverse Users
Because personas represent a range of ages, abilities, and vision needs, accessibility was non-negotiable. Research emphasises the importance of scalable text, contrasting colour palettes, narration for visually impaired players, and adaptable interaction methods [28]. These were built into the design from the earliest wireframe stages.
3. Cross-Device Consistency
The game must behave predictably whether played on a desktop, tablet, or mobile. Contemporary cross-platform research notes that consistency boosts user confidence and reduces interface relearning time [29],[30]. Controls, layout, and iconography were therefore harmonised across devices.
[bookmark: _Hlk214961192]4. Real-Time Feedback and Game Awareness
Turn order, dice rolls, clue discovery, and suggestions must be clearly communicated. In turn-based strategy games, players rely on constant feedback to understand progress and maintain engagement [31]. The UI includes visual and auditory indicators to support this.
5. Error Prevention and Recovery
Users should not be able to perform invalid actions or lose progress because of accidental taps. This aligns with key HCI principles stressing error reduction as a major usability requirement [32]. Confirmation prompts, undo features, and safe navigation patterns were integrated.

[bookmark: _Toc215070633]4.2 Usability Principles from Literature
The interface design incorporates multiple proven usability frameworks to support player experience.
Norman’s Design Principles (2013–2020)
Norman’s concepts of affordances, constraints, and feedback guided the layout. Only actionable elements look clickable; inactive options are visually subdued. Feedback animations and sound cues confirm every action.
[bookmark: _Hlk214964012]Nielsen’s Heuristics (Revised Applications in Recent Studies)
Modern interpretations of Nielsen's heuristics were especially relevant:
· Visibility of system status: Players see real-time updates on turns, movement, and card confirmations [33], [34].
· Match between system and real world: Rooms, characters, and clues mirror the physical Cluedo experience while embedding UWTSD-themed elements.
· Recognition rather than recall: Labels accompany icons to prevent cognitive strain.
· User control and freedom: Users can undo actions or revisit menus easily.
[bookmark: _Hlk214965295]Mobile Interaction Guidelines
Research on mobile usability stresses the importance of:
· predictable gesture zones,
· large tap targets (44-48 px recommended), and
· reduced text input requirements [35].
All mobile wireframes were developed in accordance with these guidelines.
Accessibility Standards and Inclusive Design
Studies confirm that universal design improves usability for all users, not only those with disabilities [36]. The wireframes follow:
· WCAG 2.2 contrast standards,
· resizable text options,
· dyslexia-friendly font spacing,
· screen-reader friendly layouts.

[bookmark: _Toc215070634]4.3 Usability Accommodation for Personas
Each persona’s needs directly shaped usability requirements.
Aled (Commuter Undergrad)
· Large tap targets and simplified menus reduce errors during movement.
· “Quick Play” mode reduces setup time.
· Offline play supports unstable bus Wi-Fi.
· High-contrast icons improve use in bright outdoor conditions.
Siân (Mature, Visually Impaired)
· Adjustable text scaling and high-contrast mode.
· Screen-reader navigation built into all menus.
· Audio narration for clues and instructions.
· Slower-paced game mode with fewer timed elements.
Dr Ahmed (Lecturer)
· Clear lobby management for classroom use.
· Spectator mode supports instructional demonstrations.
· Consistent UI across desktop and tablet for lecture-room setups.
· Rapid setup templates for pre-lecture game sessions.
Mei (International Student, Low Bandwidth)
· Lightweight UI with compressed visual assets.
· Auto-reconnect feature for multiplayer.
· Low-data mode reduces animations and online synchronisation.
· Cached progress ensures continuity during dropouts.
These accommodations ensure the game is not only usable but genuinely inclusive, aligning with modern digital learning and gaming expectations.

5. [bookmark: _Toc215070635]Storyboard Wireframes and Interaction Flow

5.1. [bookmark: _Toc215070636]Landing Screen (Mobile & Desktop)
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5.2. [bookmark: _Toc215070637]Campus Selection Screen
[image: ]
                                 










              

5.3. [bookmark: _Toc215070638]Single Player (Story Mode Intro)
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5.4. [bookmark: _Toc215070639]Multiplayer Lobby
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5.5. [bookmark: _Toc215070640]Character Selection
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5.6. [bookmark: _Toc215070641]Investigation Screen (Core Gameplay)
                                         [image: A grey and white card with a building in the background

AI-generated content may be incorrect.]

5.7. [bookmark: _Toc215070642]Movement Screen
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5.8. [bookmark: _Toc215070643]Suggestion Screen
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5.9. [bookmark: _Toc215070644]Refutation Notification
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5.10. [bookmark: _Toc215070645]Accusation Screen
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5.11. [bookmark: _Toc215070646]Detective Notes Screen
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5.12. [bookmark: _Toc215070647]End-Game Summary Screen
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5.13. [bookmark: _Toc215070648]Settings & Accessibility Screen
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5.14. [bookmark: _Toc215070649]Mobile/Tablet Layout Adjustments
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5.15. Desktop Version Adjustments
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6. [bookmark: _Toc215070650]Feedback Collection from Prototypes

[bookmark: _Toc215070651]6.1 Participants
Feedback was gathered from a small but diverse group matching persona characteristics:
· Two undergraduates (including one commuter)
· One visually impaired postgraduate
· One lecturer
· One international student
· One external tester for neutral feedback
[bookmark: _Toc215070652]6.2 Method
· Screen-by-screen walkthrough using low-fidelity wireframes (PDF and mobile mockups)
· Think-aloud method to gather immediate reactions
· Short follow-up questionnaire rating usability and aesthetics
[bookmark: _Toc215070653]6.3 Positive Feedback
· Clear layout and simple menus.
· Campus-themed elements created strong emotional engagement.
· Accessibility menu appreciated.
· Multiplayer lobby considered intuitive.
· Mobile version praised for clarity.
[bookmark: _Toc215070654]6.4 Negative Feedback
· Some text was too small in prototype.
· Turn‑based instructions were unclear to new players.
· Map zooming felt essential but missing in static wireframe.
· Colour scheme needed better contrast in places.
· Too many steps before reaching gameplay.
[bookmark: _Toc215070655]6.5 Emotional Response Feedback
Participants felt:
· Nostalgic (campus buildings represented well).
· Motivated to compete with friends.
· Curious about mystery-solving aspects.
· Slightly overwhelmed by the initial setup process.
[bookmark: _Toc215070656]6.6 Were Results Expected?
Most findings aligned with expectations derived from personas. The main surprise was the desire for even simpler onboarding and a clearer tutorial. This will be adjusted in the next iteration.
7. [bookmark: _Toc215070657]Conclusion
The development of the UWTSD Cluedo game demonstrates how user-centred research, inclusive persona design, and usability-focused wireframing can collectively shape an accessible and engaging digital experience. By integrating insights from questionnaires, interviews, and recent HCI literature, the game’s interface and mechanics were tailored to support diverse users, from commuters and international students to lecturers and visually impaired learners. The resulting wireframes reflect a careful balance between entertainment, accessibility, and cross-platform functionality, ensuring that gameplay remains intuitive across mobile, tablet, and desktop devices. Feedback from early prototype testing further strengthened design decisions and highlighted opportunities for improvement in clarity, accessibility, and onboarding. 
Overall, the work completed in this initial design phase establishes a robust foundation for future iterations, higher fidelity prototyping, and expanded user testing, ultimately guiding the project toward a polished and inclusive digital Cluedo experience.
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