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[bookmark: _Toc225476239]A User-Centred Design and Evaluation of a Mobile Social Deduction Game Interface Based on Usability Engineering Principles
1. [bookmark: _Toc225476240]Introduction
The increasing use of mobile applications for entertainment has led to the growing digitalisation of traditional tabletop and card games. Translating physical games into digital formats presents both opportunities and challenges, particularly in maintaining usability, interaction clarity, and user engagement. This project focuses on the design and evaluation of a mobile application prototype for The Traitors Card Game, a social deduction game that relies on hidden information, strategic decision-making, and player interaction.
Designing such a system requires careful consideration of usability engineering principles, as mobile interfaces must accommodate constraints such as limited screen size, touch-based interaction, and varying levels of user experience. According to (International Organization for Standardization (ISO)), Usability is defined in terms of effectiveness, efficiency, and user satisfaction within a specific context of use. These principles are particularly relevant in this project, as the application must support multiple users interacting with a single device while maintaining clarity and fairness.
Building upon the findings from Component 1, which identified key usability requirements and user characteristics, this component focuses on the development of a high-fidelity user interface design and its evaluation. The design process follows a user-centred approach, ensuring that user needs, behaviours, and limitations are considered throughout the development process (Ahram).
The report presents the design of the user interface, followed by an evaluation of usability and user experience using scenario-based methods. It also includes a critical discussion of design decisions, trade-offs, and limitations, as well as an outline of data collection strategies for future system improvement. Through this approach, the project demonstrates how usability engineering principles can be applied to design an effective and engaging mobile application for a complex social-deduction game.
2. [bookmark: _Toc225476241]Design of the User Interface
The design of the mobile application for The Traitors Card Game builds directly upon the usability requirements, personas, and interaction challenges identified in Component One. The primary objective of the interface design was to translate the mechanics of a physical social deduction card game into a digital mobile environment while maintaining clarity, usability, and player engagement.
A user-centred design approach was adopted to ensure that the interface aligns with the needs of the previously identified target users, including individuals with varying levels of gaming experience and technological familiarity. User-centred design emphasises designing systems based on user needs, behaviours, and limitations, ensuring that systems remain intuitive and accessible (Ahram) (Nyambi and Thinyane) (Foundation). The requirements identified in Component 1, such as clear gameplay flow, minimal cognitive load, and intuitive navigation, directly informed the interface design decisions.
2.1. [bookmark: _Toc225476242]Visual Design and Theme
The application adopts a dark-themed visual design with gold and red accent colours to reflect the psychological and strategic nature of the game. Dark interfaces are commonly used in interactive systems to enhance contrast and reduce visual fatigue, particularly in prolonged usage scenarios (Norman) (International Organization for Standardization (ISO)). The use of gold colour represents reward and value, aligning with the concept of gold coins as a core gameplay element, while red is used to signal danger or critical actions such as traitor behaviour.
Colour plays a significant role in visual communication and affordance, guiding user attention and supporting intuitive understanding of system elements (Norman) (Group). The deliberate use of contrasting colours helps establish a clear visual hierarchy, ensuring that important elements such as action buttons and selected cards are easily identifiable.
To enhance immersion, the interface incorporates a tabletop-inspired background, simulating the physical card-playing environment. This design choice supports familiarity and reduces the learning curve by aligning digital interaction with real-world experiences (Miaskiewicz and Kozar) (Pace, Bruno and Schwarz). Maintaining consistency between physical and digital environments is particularly important in game design, where user expectations are strongly influenced by prior experience (Bonner) (Freese and Lukosch).
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Figure 1 Home Screen Interface showing the main navigation options and visual theme of the application

2.2. [bookmark: _Toc225476243]Layout and Information Hierarchy
The interface design follows a structured layout that prioritises clarity and usability. Key information, such as the active player, game phase, and available actions, is presented prominently to ensure that users can easily understand the system state.
The gameplay screen is divided into three main sections:
· Top section: Displays system status (round number and active player) 
· Central section: Represents the shared game space (deck and played cards) 
· Bottom section: Displays the active player’s cards and actions 
This structured layout supports the usability principle of visibility of system status, ensuring that users are continuously informed about the system’s current state (International Organization for Standardization (ISO)) (Group). Clear visibility reduces confusion and enhances user confidence during interaction.
Visual hierarchy is achieved through the use of size, contrast, and positioning. Important elements such as action buttons and selected cards are emphasised through colour and scale, while less critical information is visually de-emphasised. This approach reduces cognitive load and improves information processing efficiency (Norman) (Huynh, Madsen and McKagan) (Sevcenko, Ninaus and Wortha).
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Figure 2 Gameplay Screen Showing Layout and Information Hierarchy
2.3. [bookmark: _Toc225476244]Interaction Design
The interaction design focuses on simplicity, responsiveness, and intuitive user control. Users interact with the system through touch-based inputs such as tapping cards and selecting buttons, which aligns with common mobile interaction patterns.
A key feature of the interaction design is the card selection mechanism. When a player selects a card, visual feedback is provided through highlighting and elevation effects, indicating that the card has been chosen. The selected card is then moved to the centre of the table, representing the player’s action. This interaction provides immediate feedback and reinforces the relationship between user input and system response, which is a fundamental usability principle (Norman) (Group).
[image: ]
Figure 3 Card Selection and Card Played Interaction

The system also follows a step-by-step interaction flow, guiding users through game setup, player configuration, confirmation, and gameplay. Structured interaction flows improve learnability and reduce the likelihood of user errors, particularly for new users (Foundation) (Dim, Kim and Ren). This aligns with usability principles that emphasise simplicity and error prevention.
2.4. [bookmark: _Toc225476245]Privacy and Multi-User Interaction
Maintaining the secrecy of player cards is a critical requirement in the design of the application. Unlike traditional digital multiplayer systems, this application assumes that multiple players share a single device. This creates a unique usability challenge, as sensitive information must be protected within a shared interface.
To address this, a turn-based privacy mechanism was implemented. Only the active player can view their cards, while other players’ cards remain hidden. Additionally, a “pass device” screen is used between turns to instruct players to hand the device to the next participant. This prevents accidental information exposure and preserves fairness within the game.
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Figure 4 Pass Device Screen Supporting Player Privacy
This approach aligns with usability principles of error prevention and user control, ensuring that the system actively supports correct usage and minimises the risk of mistakes (Group) (Muzaffar and Mazher) (Shah). It also reflects findings from user-centred design research, which emphasise the importance of designing systems that account for real-world usage scenarios (Ahram) (Miaskiewicz and Kozar).
2.5. [bookmark: _Toc225476246]User Feedback and System Evaluation
In addition to system feedback mechanisms, informal user feedback was collected to evaluate the usability and overall user experience of the prototype. Due to time and practical constraints, this feedback was gathered from a small number of individuals, including family members, who interacted with the design and provided their impressions of the interface and gameplay flow.
The feedback focused on key usability aspects such as clarity of interaction, ease of navigation, and visual understanding of the game. Overall, participants reported that the interface was easy to follow, particularly during the early stages of the game such as setup and player configuration. The step-by-step structure of the application was highlighted as a strength, as it guided users clearly through each stage without causing confusion.
One of the most positively received features was the visual representation of card interactions. Participants found the movement of cards to the centre of the table intuitive and helpful in understanding player actions. This form of visual feedback was perceived as clear and engaging, as it directly reflected the outcome of user input (Norman) (International Organization for Standardization (ISO)).
The turn-based privacy mechanism was also recognised as an effective design solution. Participants noted that the use of a “pass device” screen made it clear when to hand over the device to the next player, helping to maintain fairness and prevent accidental information exposure. However, some participants indicated that this process may slightly interrupt gameplay flow.
In terms of visual design, participants responded positively to the dark theme and the use of colour to represent different game elements. The contrast between gold and dark backgrounds was considered effective in highlighting important information such as cards and actions, while also enhancing immersion and emotional engagement (YANNAKAKIS and MELHART) (Bonner).
Despite the positive feedback, some areas for improvement were identified. Suggestions included improving the visibility of certain buttons and providing additional guidance during later stages of gameplay. These findings highlight opportunities for further refinement.
2.6. [bookmark: _Toc225476247]Consistency and Learnability
Consistency is maintained throughout the interface in terms of layout, colour scheme, button design, and interaction patterns. Consistent design allows users to develop familiarity with the system, reducing the need to relearn interactions across different screens.
For example, navigation buttons such as “Continue” and “Start Game” follow a consistent visual style across all screens, ensuring predictability in user interaction. This supports the usability principle of recognition rather than recall, reducing cognitive effort and improving user efficiency (International Organization for Standardization (ISO)) (Group).
Learnability is further supported through the inclusion of instructional elements such as the “How to Play” screen. Providing clear guidance enables new users to quickly understand the system and begin interacting with it effectively. This aligns with user-centred design principles that emphasise accessibility and ease of use (Foundation) (Ahram).
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Figure 5 Game Setup / Instruction Screen Supporting Learnability
3. [bookmark: _Toc225476248]Evaluation, Testing and Data Collection
The evaluation of the mobile application prototype for The Traitors Card Game focuses on assessing usability, user experience, and interaction effectiveness. As the prototype represents a design-stage implementation rather than a fully developed system, a scenario-based evaluation approach was adopted. This method enables usability issues to be identified through simulated interaction, without requiring a fully functional system.
Scenario-based evaluation is widely used in usability engineering as an early-stage assessment technique, allowing designers to analyse how users would interact with a system based on predefined personas and use cases (Ahram) (Nyambi and Thinyane). This approach is particularly appropriate in this project, as the design builds directly upon the personas and usability requirements developed in Component 1.
3.1. [bookmark: _Toc225476249]Evaluation Approach
The evaluation process involved simulating interactions using the four personas previously defined, representing users with varying levels of experience and expectations. Each persona was used to perform key tasks within the application, including game setup, card interaction, turn progression, and decision-making during gameplay.
For example, the undergraduate student persona was used to assess whether the system supports quick and intuitive interaction, while the lecturer persona was used to evaluate clarity of instructions and error prevention. This approach ensures that the evaluation reflects diverse user perspectives and aligns with user-centred design principles (Miaskiewicz and Kozar) (Ahram).
The evaluation focused on key usability criteria, including:
· Effectiveness: The extent to which users can complete tasks successfully 
· Efficiency: The level of effort required to complete tasks 
· Satisfaction: The degree of user comfort and engagement 
These criteria are derived from ISO, which defines usability in terms of effectiveness, efficiency, and user satisfaction (International Organization for Standardization (ISO)).
3.2. [bookmark: _Toc225476250]Data Collection Methods
Although no formal user testing was conducted, data collection was simulated based on expected user interaction. Two primary types of data were considered: behavioural data and experiential (user experience) data.
Behavioural Data
Behavioural data refers to observable user actions during interaction with the system. In this project, behavioural data includes:
· Time taken to complete tasks such as game setup 
· Number of interactions required to perform actions 
· Errors or incorrect inputs 
· Navigation patterns between screens 
For example, if users struggle to locate key functions such as “Start Game” or become confused during specific stages such as the Night Phase, this would indicate a usability issue. Collecting behavioural data supports evaluation based on effectiveness and efficiency (Interaction Design Foundation) (Group).
Experiential (User Experience) Data
In addition to behavioural data, experiential data was considered to evaluate user engagement and emotional response. Social deduction games rely heavily on psychological interaction, including suspense, uncertainty, and strategic thinking, making user experience a critical factor in evaluating the design.
Examples of experiential data include:
· Perceived ease of use 
· User satisfaction 
· Engagement during gameplay 
· Emotional responses such as tension or excitement 
These elements align with usability research that highlights satisfaction and emotional engagement as key components of effective interactive systems (YANNAKAKIS and MELHART) (Bonner) (Norman).
3.3. [bookmark: _Toc225476251]Evaluation Findings (Scenario-Based)
The scenario-based evaluation identified several strengths within the design. The interface provides a clear and structured gameplay flow, allowing users to move logically from game setup to gameplay without confusion. The step-by-step interaction design supports learnability and reduces the likelihood of user errors.
The card interaction design was identified as a key strength. The visual representation of card selection and movement to the centre of the table was found to be intuitive and effective in communicating user actions. This form of feedback ensures that users can clearly understand the outcomes of their decisions, supporting usability principles related to visibility of system status (Norman) (Group).
In addition to the interface design, the development of custom-designed game cards contributed significantly to the overall usability and experience of the system. Each card, including Gold, Shield, Dagger, and Night cards, was designed with clear visual differentiation and consistent styling. This ensured that users could easily recognise card types and understand their functions during gameplay. The clarity and consistency of the card designs supported both usability and immersion, as players were able to interpret game elements quickly without confusion.Figure 6 Complete set of game cards including Gold, Shield, Dagger, Night, Last Night, Treasure Chest, and Traitor cards


The turn-based privacy mechanism was also identified as an effective solution for maintaining secrecy in a shared-device environment. The use of a “pass device” screen ensures that only the active player can view their cards, reducing the risk of accidental information exposure and supporting fair gameplay.
However, several areas for improvement were identified. Some screens may benefit from stronger visual emphasis on key interactive elements, such as action buttons, to improve accessibility and usability. Additionally, the process of passing the device between players, while necessary for privacy, may slightly interrupt the flow of gameplay.
3.4. [bookmark: _Toc225476252]Usability and User Experience Considerations
The evaluation highlights the relationship between usability and user experience within the application. While usability focuses on task completion and efficiency, user experience considers emotional engagement and overall satisfaction.
In this design, certain decisions prioritise usability, such as simplifying the interface and reducing visual complexity to minimise cognitive load. However, other elements, such as thematic design, colour usage, and atmospheric transitions, prioritise user experience by enhancing immersion and emotional engagement.
Balancing usability and user experience is essential in game design, as overly complex interfaces can reduce usability, while overly simplified designs may limit engagement (Norman) (Sevcenko, Ninaus and Wortha). The current design aims to achieve this balance by combining clear interaction with immersive visual elements.
3.5. [bookmark: _Toc225476253]Future Evaluation and Improvements
While the current evaluation is based on scenario-based simulation, future work should include empirical usability testing with real participants. This would enable the collection of both quantitative and qualitative data, providing a more accurate assessment of system performance.
Future evaluation methods could include:
· Usability testing sessions with representative users 
· Surveys and questionnaires to measure satisfaction 
· Observation of user behaviour during gameplay 
· A/B testing of alternative interface designs 
Collecting real user data would support iterative design improvements and align with usability engineering practices that emphasise continuous evaluation and refinement (Ahram) (Interaction Design Foundation).
4. [bookmark: _Toc225476254]Critical Discussion and Reflection
The design of the mobile application prototype for The Traitors Card Game demonstrates a user-centred approach that prioritises usability, interaction clarity, and player engagement. However, as with any design process, several trade-offs and limitations were identified during development. Critically reflecting on these aspects is essential to understanding the effectiveness of the design and identifying opportunities for future improvement.
One of the key strengths of the design is its ability to successfully translate a physical social-deduction card game into a digital mobile environment while preserving its core gameplay mechanics. The use of a tabletop-inspired layout, combined with a structured interaction flow, allows users to relate the digital experience to the physical game. This supports learnability and reduces the cognitive effort required to understand the system (Miaskiewicz and Kozar) (Norman). By maintaining familiarity with the original gameplay context, the design minimises the learning curve and enhances user confidence during interaction.
However, replicating a multi-player physical game on a single mobile device introduces inherent usability challenges. One of the most significant challenges is maintaining privacy between players. While the implemented turn-based visibility and “pass device” mechanism effectively address this issue, they also introduce interruptions in gameplay flow. Users are required to physically pass the device between turns, which may reduce the pace and fluidity of the experience. This highlights a clear trade-off between usability (ensuring privacy and fairness) and user experience (maintaining smooth and continuous gameplay).
Another limitation relates to the intentional simplicity of the interface. The design reduces visual complexity to minimise cognitive load and improve usability, which is particularly beneficial for new or inexperienced users. However, this simplification may limit the richness and visual engagement of the application compared to more advanced digital games. Research in game design suggests that visually rich environments and animations can enhance immersion and emotional engagement (YANNAKAKIS and MELHART) (Bonner). Therefore, while the current design prioritises clarity and usability, future iterations could introduce more dynamic visual elements without compromising usability.
The interaction design also reflects a balance between user guidance and user control. The step-by-step progression of screens ensures that users are guided through the gameplay process, reducing the likelihood of errors and supporting learnability. However, this structured approach may restrict more experienced users who prefer faster or more flexible interaction. For example, advanced users may benefit from optional shortcuts or the ability to skip certain steps. Providing adaptive interaction options could improve efficiency while maintaining usability for less experienced users (Group).
Furthermore, the evaluation of the system was based on scenario-based simulation rather than empirical user testing. While this approach is appropriate for early-stage design, it limits the ability to gather objective data on user performance and satisfaction. Without real user testing, it is difficult to fully validate the effectiveness of the design or identify all potential usability issues. Future evaluation involving real participants would provide more reliable insights into user behaviour, allowing for data-driven improvements (Ahram) (Foundation).
Despite these limitations, the design successfully achieves its primary objective of creating a usable and engaging mobile interface for a complex social-deduction game. The prototype demonstrates effective application of key usability principles, including visibility of system status, consistency, feedback, and user control. These principles ensure that users can interact with the system efficiently, understand its behaviour, and complete tasks with confidence (International Organization for Standardization (ISO)) (Group).
Overall, the design reflects a careful balance between usability and user experience, supported by theoretical principles and practical implementation. While improvements can be made, the prototype provides a strong foundation for further development and demonstrates a clear understanding of usability engineering concepts.
5. [bookmark: _Toc225476255]Conclusion
This project presented the design and evaluation of a mobile application prototype for The Traitors Card Game, with a focus on applying usability engineering principles to support effective interaction and user engagement. Building upon the usability requirements identified in Component 1, the design process adopted a user-centred approach to ensure that the interface aligns with the needs and expectations of diverse users.
The developed interface successfully translates the mechanics of a physical social-deduction card game into a digital mobile environment. Key design features, including structured interaction flow, clear visual hierarchy, and turn-based privacy mechanisms, contribute to the overall usability of the system. The use of consistent layout, intuitive interaction patterns, and visual feedback supports learnability and enables users to understand and navigate the system efficiently.
The evaluation of the prototype, conducted through scenario-based analysis and informal user feedback, demonstrated that the design provides a clear and engaging user experience. Users were able to follow the gameplay process with minimal confusion, and key interaction elements, such as card selection and movement, were found to be intuitive. However, the evaluation also identified areas for improvement, including enhancing button visibility and refining the balance between gameplay flow and privacy mechanisms.
The critical discussion highlighted the trade-offs involved in the design process, particularly between usability and user experience. While the simplified interface supports clarity and efficiency, it may limit visual richness and immersion. Similarly, the turn-based privacy mechanism ensures fairness but may interrupt gameplay flow. These findings emphasise the importance of balancing functional usability with engaging user experience in game design.
Furthermore, the proposed data collection and analytics strategies demonstrate how the system could be evaluated and improved in a real-world context. By collecting behavioural and experiential data, future iterations of the application could be refined through an iterative, data-driven design process.
In conclusion, the project demonstrates a strong application of usability engineering principles in the design of an interactive mobile system. The prototype provides a solid foundation for further development and highlights the importance of user-centred design, evaluation, and continuous improvement in creating effective digital experiences.
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Appendices:

Appendix A: MoSCoW Prioritisation:
The MoSCoW prioritisation technique was used to classify system requirements based on their importance to the usability and functionality of the application. This method supports user-centred design by ensuring that critical features are prioritised during development.
Must Have 
· Users must be able to create a new game 
· Users must be able to enter player names 
· The system must display player turns clearly 
· Players must be able to view their own cards only 
· The system must support card selection and gameplay interaction 
· The system must maintain privacy between players 
Should Have
· Clear visual feedback when cards are selected and played 
· Display of total gold coins 
· Step-by-step gameplay flow 
· Clear navigation between screens 
· Consistent interface design 
Could Have
· Sound effects during gameplay 
· Animations for card movement 
· Enhanced visual themes 
· Additional visual feedback elements 
Won’t Have
· Online multiplayer functionality 
· AI-controlled players 
· Advanced statistics tracking
Appendix B: High-Fidelity User Interface Screens
This appendix presents the complete set of high-fidelity interface designs developed for the mobile version of The Traitors Card Game. The screens were created using Canva and demonstrate the interaction flow, layout design, and visual style of the application.
The designs illustrate the progression of the system from game setup to gameplay, including player interaction, card selection, and turn-based mechanics.
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Appendix C: System Navigation Flow Diagram
This appendix presents the navigation flow of the application, illustrating how users move between screens and interact with the system during gameplay.
The diagram demonstrates the logical structure of the application, including key interaction stages such as game setup, gameplay, decision-making, and turn transitions. It also highlights decision points within the system, such as card actions and gameplay progression.
The flowchart supports understanding of the system architecture and interaction design, ensuring that the user journey is clear, structured, and consistent with usability principles.
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Appendix D: Hierarchical Task Analysis (HTA)
This appendix presents a hierarchical breakdown of user tasks within the application. The Hierarchical Task Analysis (HTA) method is used to represent the structure of user interaction and identify the sequence of actions required to complete tasks.
0. Play The Traitors Card Game
  1. Start Game
    1.1 Launch Application
    1.2 Select Game Mode
        1.2.1 Create Game
        1.2.2 Join Game (if applicable)
    1.3 Configure Game
        1.3.1 Select Number of Players (4–6)
        1.3.2 Select Number of Rounds
        1.3.3 Enter Player Names
    1.4 Confirm Game Setup
  2. Prepare Game
    2.1 Generate Deck Based on Player Count
        2.1.1 Add Gold Cards
        2.1.2 Add Shield Cards
        2.1.3 Add Dagger Cards
        2.1.4 Add Night Cards
        2.1.5 Add Traitor Cards
    2.2 Shuffle Deck
    2.3 Distribute Cards to Players
  3. Begin Round
    3.1 Set Initial Game State
    3.2 Pass Device to First Player
  4. Player Turn Loop
    4.1 Pass Device to Active Player
    4.2 Active Player Views Cards (Private View)
    4.3 Player Decision: Select Action
        4.3.1 Play Card
            4.3.1.1 Select Card
            4.3.1.2 Reveal Card
            4.3.1.3 Execute Card Effect
                (A) If Gold Card:
                    → Add gold to central pool
                (B) If Shield Card:
                    → Player gains protection
                (C) If Dagger Card:
                    → Mark player as potential attacker
                (D) If Night Card:
                    → Trigger Night Phase (go to Section 5)
        4.3.2 Do Not Play Card
            → End Turn
    4.4 Update Game State
        4.4.1 Update Gold Total
        4.4.2 Update Player Status
    4.5 End Turn
    4.6 Check Next Player
        → Repeat Player Turn Loop
  5. Night Phase (Triggered by Night Card)
    5.1 Identify Traitor(s)
    5.2 Traitor Decision
        5.2.1 Attempt Murder
            5.2.1.1 Select Target Player
            5.2.1.2 Check Target Protection
                (A) If Shield Active:
                    → Attack fails
                (B) If No Shield:
                    → Player eliminated
        5.2.2 Forego Murder
            → No action taken
    5.3 Resolve Night Outcome
        5.3.1 Update Player Status
        5.3.2 Remove Eliminated Player (if any)
    5.4 Return to Gameplay Loop
  6. End of Round
    6.1 Check Remaining Players
    6.2 Check Round Completion Condition
  7. Final Phase — Traitors’ Dilemma
    7.1 Identify Remaining Players
    7.2 Each Player Chooses:
        7.2.1 Share (Cooperate)
        7.2.2 Betray
    7.3 Evaluate Outcomes
        (A) All Share:
            → Gold distributed equally
        (B) One Betrays:
            → Betrayer takes all gold
        (C) Multiple Betray:
            → No one receives gold
    7.4 Display Final Results
  8. End Game
    8.1 Show Scores
    8.2 Option to Restart Game
    8.3 Return to Home Screen
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Each player receives 3 cards
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Only Player 2 Can View These Cards
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Traitors Card Game's Basic FlowChart
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