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Introduction	
The board game Cluedo has long been recognised as a classic example of deductive reasoning and social interaction, requiring players to move across a board, gather clues, and solve the mystery of Dr. Black’s murder. In this project, the game has been re‑imagined as a digital application set within the University of Wales Trinity Saint David (UWTSD) campuses. The narrative—“Oh no! The Vice‑Chancellor has been murdered! Who did it?”—provides a playful yet engaging context for students and staff, while also serving as a case study in the application of usability engineering and interaction design theory.
 This report advances the design process by presenting full‑colour storyboards that illustrate the major functionality of the game. These storyboards are not only visual artefacts but also embody principles of cognitive and social information processing, usability engineering, and accessibility considerations. The report further documents the iterative changes made in response to user feedback, demonstrating the importance of evaluation techniques in refining design.

The objectives of this report are fourfold:
· To present and discuss the storyboard designs, including graphics, colour schemes, and user flows.
· To describe the process of collecting feedback and summarise both usability and emotional responses.
· To outline the types of data that would be collected in a working version of the game and explain how this data would inform future iterations.
· To reflect on the overall design process, highlighting the balance between usability and user experience, and the role of user involvement in shaping the final product.





Major Functionality and Screen Designs
The storyboard set demonstrates the complete functionality of the UWTSD Cluedo game at a resolution suitable for mobile devices. The following screens were created:
· Login and Player Selection: Up to eight players can join, representing different university personas such as lecturers, students, librarians, and IT staff.
· Campus Map Board: The traditional Cluedo mansion is replaced with UWTSD campuses (London) , each building acting as a “room” where clues may be discovered.
· Character Selection: Players choose avatars linked to university roles, reinforcing immersion and identity.
· Gameplay Screen: Dice rolling, movement across the map, and clue collection are central mechanics.
· Accusation Screen: Players select suspect, weapon, and location to solve the Vice‑Chancellor’s murder.

Results Screen: Displays the solution and declares the winner. This flow illustrates the user journey: login → select character → roll dice → move across campus → collect clues → make accusation → view results.

Graphic design and colour schemes 
The colour palette was chosen to balance mystery and accessibility. Dark reds and greys evoke the crime theme, while university branding colours (blue and gold) maintain institutional identity. High‑contrast text ensures readability, particularly for mobile users, aligning with ISO 9241‑11 usability principles on effectiveness and satisfaction.
Graphics were selected for recognisability and thematic relevance: dice icons for movement, a magnifying glass for investigation, and clue cards for evidence. Avatars were stylised to represent diverse university roles, supporting user engagement and emotional connection (Norman, 2004).
Feedback on wireframes highlighted three key issues:

Map clutter: The initial campus layout was overly detailed, making navigation difficult. The storyboard version simplified building shapes and added zoom functionality.
Unclear icons: Wireframe icons lacked clarity. Storyboards introduced labelled tooltips and consistent iconography.
Small text sizes: Wireframes used default font sizes unsuitable for mobile. Storyboards increased font size and applied sans‑serif typography for legibility.
These changes reflect Nielsen’s heuristic of visibility of system status and recognition rather than recall. They also demonstrate responsiveness to user feedback, ensuring the design evolves iteratively.

Interaction Design Theory
The storyboard designs incorporate established principles of interaction design:
· Affordances: Buttons and dice rolls are visually distinct, signalling interactivity (Norman, 2013).
· Consistency: Navigation flows are predictable, reducing cognitive load (Preece, Rogers & Sharp, 2019).
· Feedback: Dice rolls and clue discoveries provide immediate visual and auditory feedback, reinforcing user actions.
· Error Prevention: Accusation screens include confirmation prompts to avoid accidental submissions.
By embedding these principles, the storyboards move beyond aesthetics to ensure functional usability and positive user experience.

Process of Feedback Collection
Feedback on the storyboard prototypes was collected through a combination of think‑aloud sessions, structured surveys, and heuristic evaluation. Participants were invited to interact with clickable prototypes created in Figma, simulating the flow from login to gameplay. The think‑aloud method allowed participants to verbalise their thought processes while navigating the interface, providing insights into cognitive load and intuitive design (Nielsen, 1994). Surveys were distributed electronically to capture quantitative ratings of usability and qualitative comments on emotional engagement.

To ensure inclusivity, test subjects were selected to represent the range of personas defined earlier:
Undergraduate students (primary users, representing casual players).
Academic staff (lecturers, tutors, representing authority figures in gameplay).
Administrative staff (representing organisational roles).

IT support staff (representing technical personas). This diversity ensured coverage of both cognitive and social information processing perspectives (ISO 9241‑11, 2018).

Usability Feedback
Positive feedback highlighted the intuitive navigation of the login and character selection screens, with participants noting that the use of labelled icons reduced ambiguity. The dice roll mechanic was praised for its immediate feedback, aligning with Nielsen’s heuristic of visibility of system status.

Negative feedback focused on the campus map screen, which some users found visually cluttered. Participants suggested simplifying building layouts and improving zoom functionality. Additionally, older users reported difficulty reading smaller text, leading to adjustments in font size and contrast. These findings reinforced the importance of accessibility considerations (Preece, Rogers & Sharp, 2019).

Emotional Response Feedback
From an emotional perspective, students responded positively to the humour and novelty of the “Vice‑Chancellor murder” scenario, describing it as engaging and motivating. Staff participants, however, expressed concern that the theme might trivialise institutional roles, suggesting the need for careful framing in future iterations.

The emotional responses were partially unexpected: while engagement was anticipated, the sensitivity of the theme highlighted the importance of balancing entertainment with respect for institutional identity. This aligns with Norman’s (2004) emphasis on emotional design, where user satisfaction depends not only on usability but also on cultural and contextual resonance.

Overall, feedback confirmed the usability strengths of the prototype while identifying areas for improvement in map clarity and text accessibility. Emotional responses revealed both enthusiasm and caution, underscoring the need for iterative refinement. The process demonstrated the value of combining usability evaluation techniques with user-centred design principles, ensuring that both functional and emotional dimensions were addressed.



Data Collection in the Working Version
Types of Data to be Collected
In a working version of the UWTSD Cluedo game, two primary categories of data would be collected:

Usage Data (Quantitative):

· Frequency of logins and number of games played.
· Average session length and number of turns per game.
· Most frequently selected characters, weapons, and locations.
· Error rates (e.g., failed login attempts, abandoned games).

Device and platform information (mobile vs desktop).

· Emotional Response Data (Qualitative):
· Player satisfaction ratings collected via post‑game surveys.
· Sentiment analysis of open‑ended feedback.
· Observations of engagement (e.g., laughter, frustration noted in usability sessions).

Why This Data Is Needed
Usage data provides insights into cognitive and behavioural patterns of players, enabling developers to identify which features are most engaging and which may require redesign. For example, if certain characters are rarely selected, this may indicate poor balance or lack of appeal. Emotional response data is equally important, as it reflects the social and affective dimensions of gameplay, ensuring that the game is not only usable but also enjoyable (Norman, 2004).

Together, these datasets support iterative development, allowing the next version of the app to be informed by both objective performance metrics and subjective user experiences (Preece, Rogers & Sharp, 2019).


Methods of Data Collection
Automatic Logging: Usage data can be collected automatically through backend analytics tools. Each interaction (e.g., dice roll, clue discovery, accusation) can be logged in a database, enabling statistical analysis without requiring user intervention.

Direct Interaction: Emotional response data requires active collection through surveys, interviews, or focus groups. While some sentiment can be inferred from in‑game behaviour, genuine emotional feedback must be elicited directly from users (Nielsen, 1994).

Differences Between Usage and Emotional Response Data
Usage Data:

· Objective, quantitative, and automatically collected.
· Provides measurable indicators of efficiency, effectiveness, and error rates.
· Directly supports usability engineering (ISO 9241‑11, 2018).

Emotional Response Data:

· Subjective, qualitative, and requires user interaction.
· Captures satisfaction, engagement, and cultural resonance.
· Informs user experience design, ensuring the game is not only functional but also meaningful.

The distinction highlights the need for a mixed‑methods approach, combining quantitative analytics with qualitative feedback to fully understand user behaviour and experience.
Usability vs User Experience in Storyboard Design
Pure Usability Perspective
If the UWTSD Cluedo game had been designed purely from a usability viewpoint, the storyboards would have prioritised efficiency, clarity, and accessibility over thematic immersion. The following differences would have emerged:
Simplified Visuals: The campus map would have been reduced to minimal geometric shapes with clear labels, removing decorative elements that contribute to atmosphere but increase visual complexity.
Neutral Colour Palette: Instead of dark reds and greys to evoke mystery, high‑contrast neutral colours (black, white, blue) would have been used to maximise readability and reduce cognitive load (ISO 9241‑11, 2018).
Functional Icons Only: Icons would have been limited to universally recognised symbols (dice, arrows, magnifying glass), avoiding stylised graphics that enhance theme but risk ambiguity.
Streamlined Navigation: The number of screens would have been reduced, with fewer transitions between login, gameplay, and accusation, to minimise user effort.
This approach aligns with Nielsen’s heuristic of efficiency of use and Norman’s principle of visibility, ensuring that every element directly supports task completion without distraction (Nielsen, 1994; Norman, 2013).
Conflicts Between Usability and User Experience
In practice, several conflicts arose between usability and user experience that required resolution:

Colour Scheme Conflict:
Usability: High‑contrast neutral colours improve readability.
User Experience: Dark reds and greys create a sense of mystery and immersion.

Resolution: A hybrid palette was adopted—functional text and buttons used high‑contrast colours, while thematic backgrounds retained darker tones to preserve atmosphere.

Map Detail Conflict:
Usability: Simplified maps reduce clutter and aid navigation.
User Experience: Detailed campus maps enhance immersion and authenticity.
Resolution: Buildings were simplified but labelled with familiar campus names, balancing clarity with thematic engagement.

Login Security Conflict:
Usability: Quick login with minimal steps improves efficiency.
User Experience: Secure authentication reassures players about data protection.
Resolution: A streamlined login was combined with optional biometric authentication, balancing speed with trust.

Text Size Conflict:
Usability: Larger text improves accessibility for all users, especially those with visual impairments.
User Experience: Smaller text allowed more thematic detail on screen.
Resolution: Font sizes were increased for critical information, while decorative text retained smaller styling.
Examples from Design Process
During usability testing, students reported that the campus map was engaging but cluttered, while staff emphasised the need for clearer instructions. These findings highlighted the tension between cognitive efficiency and emotional engagement. Adjustments such as tooltips, simplified building shapes, and confirmation prompts were introduced to resolve these conflicts.

This iterative balancing reflects the dual role of interaction design: ensuring functional usability while fostering positive emotional response (Preece, Rogers & Sharp, 2019).



Summery 
The design of the UWTSD Cluedo game has been an iterative process informed by both usability theory and the active inclusion of potential users. Beginning with wireframes, the project evolved through feedback collection, usability testing, and the development of full‑colour storyboards. Each stage highlighted the importance of balancing cognitive efficiency with emotional engagement, ensuring that the game is both functional and immersive.

From a theoretical perspective, the design was guided by Nielsen’s usability heuristics (1994), which emphasise visibility, consistency, and error prevention, and by Norman’s principles of emotional design (2004), which stress the role of affect in user satisfaction. The application of ISO 9241‑11 standards ensured that accessibility and effectiveness were embedded throughout the interface. These frameworks provided a structured lens through which design decisions could be critically evaluated.

User involvement was central to the process. By engaging diverse personas—students, staff, and administrators—the design team captured both cognitive processing needs (clarity, efficiency) and social dimensions (engagement, humour, institutional identity). Feedback revealed conflicts between usability and user experience, such as the tension between readability and thematic immersion. These conflicts were resolved through compromise solutions, such as hybrid colour schemes and simplified yet recognisable campus maps.
The process demonstrated the value of usability engineering as a cyclical activity, where prototypes are tested, refined, and re‑evaluated. It also reinforced the importance of user-centred design, ensuring that the final product reflects not only theoretical best practices but also the lived experiences of its intended audience.

Looking forward, the project highlights the need for continued testing with larger and more diverse groups, integration of accessibility features for disabled users, and consideration of cultural sensitivities in narrative design. Ultimately, the reflective process confirms that successful interaction design requires the synthesis of technical usability principles with human-centred engagement strategies, producing applications that are both effective and meaningful.


Conclusion –
The development of the UWTSD Cluedo computer game has demonstrated the importance of combining usability engineering principles with user-centred design practices. Beginning with wireframes and evolving into full‑colour storyboards, the project highlighted how iterative refinement—guided by feedback and usability testing—can transform initial concepts into a more accessible and engaging interface.

The design process revealed that usability and user experience are not mutually exclusive but must be balanced carefully. While usability ensures efficiency, clarity, and accessibility, user experience contributes to immersion, enjoyment, and emotional resonance. Conflicts between these dimensions, such as the tension between readability and thematic atmosphere, were resolved through compromise solutions that respected both functional and experiential needs.

Data collection strategies for a working version further emphasised the dual focus of the project: quantitative usage data to measure efficiency and engagement, and qualitative emotional response data to capture satisfaction and cultural resonance. This mixed‑methods approach ensures that future iterations of the game can be informed by both objective performance metrics and subjective user feedback.
Ultimately, the project illustrates how interaction design theory (Nielsen, Norman, ISO 9241) and inclusive evaluation methods can be applied to complex design problems in educational and entertainment contexts. By involving diverse personas from across the university, the design process was enriched by multiple perspectives, ensuring that the final product reflects both cognitive and social dimensions of information processing.

The UWTSD Cluedo game, therefore, stands as a case study in how iterative, theory‑driven, and user‑inclusive design can produce applications that are not only usable but also meaningful, engaging, and adaptable to future development.
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