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CLUEDO is a classic board game which involves logical, spatial and social elements. The game is played by traversing the map, visiting rooms of a mansion, collecting information and then deducing the murder weapon, location and culprit. The lasting success of the game is mostly attributed to the careful balancing of rule-based structure and player-based deduction.
In this project, CLUEDO is to be re-envisioned as a computer game, specifically a mobile application, set within UWTSD. The Vice-Chancellor has been killed and each player takes on the role of different university personas such as students, academic staff, technical support, etc. The rooms in the mansion have been replaced with a number of more familiar rooms and places within the UWTSD such as libraries, lecture theatres, offices, etc.
The wireframe prototypes produced as part of Assignment 1 are to be extended into full colour storyboards, designed to be run on a mobile device. The intended outcome of the project is an interface which seeks to balance the usability and cognitive aspects of the game with an enjoyable UX, drawing upon usability engineering theory and user-feedback through iteration. The report will show the final storyboard designs, explain the design decisions, detail the usability testing, consider data collection within a live version and reflect on the design process.
[bookmark: _Toc216882042]2. Full-Colour Design Storyboards 

2.1 Overview of the Storyboard Set
The final storyboard set in Figure 1 details the main game function of UWTSD Cluedo mobile app created exclusively for a smartphone. The interface design in the storyboard is characterised by clarity, consistency and ease of use and strongly communicates the murder mystery game narrative.
The full storyboard set is presented in Appendix A. Key screens from the set are outlined in the body of this report to show the application of interaction design theory and usability heuristics. The storyboard set contains 6 primary screens which present full gameplay loop from onboarding to finishing the game.
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The main screen (Figure 1) is the first screen that the player encounters and this was designed to immediately set the scene narratively. Visually, it’s dark and has high contrast to set a mysterious tone while remaining easily readable on a mobile screen.
The primary actions the player needs to take, starting a new game or accessing instructions, are made prominent with their size, colour, and location. Secondary actions are visually deemphasized to lower the cognitive load for new users. Buttons are larger than in the wireframe and more space was added in between following initial feedback that the interactive elements felt cramped on small screens.
This is an example of using visual hierarchy and affordance to ensure users can easily distinguish between actionable elements without needing prior instruction.

[bookmark: _Toc216882044]P2.3 Tutorial / How to Play Screen
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The tutorial screen (Figure 2) explains the main mechanics of the game in a few short, numbered steps. This was in response to comments from Assignment 1 users who felt uncertain about how to start the game without an outside explanation.
The single-screen format and numbered steps reduce complex navigation, supporting the learnability heuristic. Simple icons reinforce each step to support recognition over recall, easing cognitive processing theory principles for memory load during onboarding.
Including an optional tutorial also caters to the user experience for experienced players who can skip it, creating a balance between usability and UX.
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Figure 3 - Screenshot of the campus map screen

The campus map screen (Figure 3) substitutes the physical CLUEDO board with an abstract version of the UWTSD campuses. It shows the player’s current location, their movement options and nearby locations of interest.
Wireframe testing noted that players were often confused about valid movement paths. To address this, the final design employs colour coding and iconography to clearly distinguish between accessible and inaccessible locations. Visual feedback is provided when a movement option is selected, enhancing the visibility of system status.

This screen is an example of how spatial interaction can be re-contextualised for the mobile device, whilst also minimising navigation errors.
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[image: ]
Figure 4: Clue Discovery Screen

This screen appears when a player discovers a new piece of information. Clues are divided up into three categories: people, locations and items. This directly mimics the categorisation of the original CLUEDO game.

Wireframe Version

In the wireframe version, the inventory was displayed as one long scrolling list. Players found it difficult to quickly reference specific pieces of information they had discovered. The final design features a tab-based inventory, which allows a player to easily flick between the three categories. Newly discovered clues are highlighted, to set them apart from those already collected.

This design supports recognition over recall and minimises cognitive effort in the deduction process.
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The accusation screen (Figure 5) is one of the most cognitively complex interactions in the game. In order to make an accusation, the player must choose a suspect, location and weapon.
Feedback from early usability testing showed that players found this process to be quite confusing in the wireframe prototype. In the final design, choices are grouped into labelled sections. Step-by-step visual guidance is also introduced. Confirmation prompts are included to guard against accidental accusations, addressing several heuristics around error prevention.
This screen also illustrates how interaction design theory can be applied to facilitate complex decision making.
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The end game screen (Fig.6) offers a conclusion by displaying the correct solution and the winner (feedback). Visual elements like celebratory graphics and clear textual confirmation reinforce the outcome (feedback). Options to view statistics or start a new game support replayability and long-term engagement. The end game screen also allows for data collection in the working version of the app.
[bookmark: _Toc216882049]P 2.8 Design Rationale and Theoretical Foundations
As for the design rationale behind the last set of storyboards, it is based on the established principles of usability engineering and cognitive psychology. The overall interface design was guided by the theories of cognitive load, visibility of system status and consistency. Cognitive load theory posits that users have limited working memory resources and that interfaces should reduce unnecessary cognitive effort to facilitate task performance. In line with this theory, the interface design focused on streamlining the navigation path and reducing visual elements during critical gameplay moments. The design also incorporates the widely acknowledged usability heuristics, such as Nielsen’s principles, which include error prevention, user control, and recognition over recall. These heuristics are particularly pertinent in the accusation screen, where incorrect choices can have significant game implications. To address this, the interface design groups the options logically and provides confirmation prompts to mitigate user errors while maintaining the desired tension and engagement. Considering social interaction in a multiplayer game, the design took into account the dynamics of turn-based feedback and visibility. Visual cues indicating the current player’s turn were accentuated to promote shared understanding among players, minimising ambiguity and potential frustration. This design choice aligns with research highlighting the importance of clear system feedback in collaborative and competitive digital environments.
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[bookmark: _Toc216882051]3.1 Feedback Collection Methodology
Usability testing was conducted using the full-colour storyboard prototypes. Participants were selected to represent the range of personas defined in Assignment 1, including undergraduate students, postgraduate students, university staff, and casual mobile game players.
The following methods were employed:
· Task-based walkthroughs
· Think-aloud protocol
· Post-test questionnaires focusing on usability and emotional response
This mixed-method approach allowed both observable usability issues and subjective user experiences to be captured.

[bookmark: _Toc216882052]3.2 Summary of Feedback

Positive feedback highlighted:
· Clear visual structure and intuitive navigation
· Strong thematic connection between the university setting and the CLUEDO concept
· Enjoyable use of colour and iconography
Negative feedback included:
· Initial confusion during the accusation process
· Desire for clearer onboarding for new players
While most usability issues aligned with expectations, users reported higher-than-anticipated emotional engagement with competitive elements. This feedback informed refinements to instructional prompts and visual cues.
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It should be noted that the testing process has some limitations that should be considered. First of all, since the storyboards were used as prototypes, only low-fidelity issues have been able to be considered in the evaluation. It means that interaction issues related to the specific features of the running system could not be tested. The second limitation is the small number of participants as only the people available at the university have been involved in the usability testing session. Thus, the results of this research have a reduced level of generalisability. However, the storyboarding-based approach to usability testing is a common and recognised technique. It can be particularly useful in early phases of the interaction design to identify broad usability concerns before major development efforts have been made. For future studies, it will be helpful to conduct the testing with the same group of participants over a long period of time. It will also be useful to compare the research results with the analytics data gathered from real gameplay sessions.

[bookmark: _Toc216882054]4. Data Collection in a Working Version

If a functional version of the game were developed, both usage data and emotional response data would be collected to inform future iterations.

[bookmark: _Toc216882055]S4.1 Usage Data
Automatically collected data could include:
· Session length
· Number of completed games
· Navigation paths
· Frequency of accusations
· Error rates
This data would help identify usability bottlenecks and optimise interaction flows.

[bookmark: _Toc216882056]4.2 Emotional and Qualitative Data

Emotional response data would require direct user input through:
· Post-game surveys
· Optional feedback prompts
· Rating systems
Unlike usage data, emotional data is subjective and context-dependent, making it less suitable for full automation. Both data types are necessary to balance usability optimisation with user experience improvement.
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Ethical and privacy considerations are crucial when collecting user data in a working version of the game. While usage data like session length and navigation paths can often be anonymized, emotional response data and qualitative feedback may contain personal opinions and preferences. To address this, it is important to ensure that any data collection is in line with data protection regulations, such as the General Data Protection Regulation (GDPR). Users should be clearly informed about what data is being collected and for what purpose, and consent should be obtained where necessary. For example, an opt-in approach for emotional feedback surveys would respect user autonomy while still allowing valuable insights to be gathered. Ethical data collection not only protects users but also increases trust in the application, which can positively influence engagement and retention.
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If usability had been the only concern in the design of this interface, most of the story elements and thematic visuals would have been cut out in favour of simple, efficient interaction. While this would have increased usability, it would have made the experience less immersive and engaging.
The primary conflict we faced while designing the UI was that of animations and thematic visuals slowing down interaction slightly, but making the player feel more involved in the task. We settled this conflict by using very short animations, and ensuring every visual element had some kind of utility.
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One argument against this principle is that usability is not the only factor affecting user experience. The interactions in a game environment are usually designed to be more complex than those described by efficiency and accuracy. For example, a player's motivation for playing is often dictated by a desire to experience emotions such as tension, curiosity or satisfaction. In the case of UWTSD Cluedo it was possible to achieve a balance of these different factors.
As an example, some effects and thematic properties were left in the interface even though they increased the interaction time a little. This was based on user comments that these features increased their sense of immersion. It was also in agreement with the work of other researchers that experience-enhancing factors often lead to a certain degree of complexity, as long as the interaction does not become too complex. This goal was achieved by constraining the duration of the animations and the density of the visual information.

[bookmark: _Toc216882060]6. Reflective Summary

This project drew from theory in usability as well as iterative feedback from target users. Some hypotheses made about the design during early phases were challenged, particularly during testing of onboarding and more complex interactions. The early involvement of potential users in the process helped to improve both usability and engagement. The project was limited to storyboard-level evaluation but shows a methodical and theory-informed process for interaction design that can be further developed.
[bookmark: _Toc216882061]7. Conclusion

This project evidences the successful application of usability engineering and interaction design to a mobile version of CLUEDO within UWTSD. The final storyboard designs represent an effective trade-off between clarity, engagement and narrative flow, as evidenced by usability testing and reflective critique. The project offers a strong platform for future development and evaluation.
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 Figure 1 – Main Screen
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 Figure 2 – How to Play
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 Figure 3 – Campus Map
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 Figure 4 – Clue Found / Inventory
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 Figure 5 – Make Accusation
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 Figure 6 – End Game
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