Usability Engineering

Usability Engineering                                                                                                            Hawraman Raheem/2238893




Table of Contents
Usability Engineering Design of a Mobile Application Prototype for The Traitors Card Game	2
Introduction	2
Background	2
Persona Development and Associated Scenarios	4
Persona 1: Emily Carter (Undergraduate Student)	4
Persona 2: Omar Rahman (Postgraduate Student)	5
Persona 3: Dr. Sarah Mitchell (Lecturer)	6
Persona 4: Michael Thompson (Administrative Staff)	6
Usability Issues to be Addressed	7
Initial Wireframe Storyboards	8
Home Screen	9
Game Setup Screen	10
Card Shuffle and Distribution Screen	11
Gameplay Screen	12
Night Phase Screen	13
Traitors’ Dilemma Screen	14
Feedback Collection Process on Storyboard Design	14
Conclusion	15
References	16
Appendix A – User and Experience Requirements (MoSCoW)	17
Appendix B – Wireframe Storyboards	19



[bookmark: _Toc223585597]Usability Engineering Design of a Mobile Application Prototype for The Traitors Card Game
[bookmark: _Toc223585598]Introduction
[bookmark: _Toc223585599]Background
The Traitors Card Game is a psychological social-deduction game inspired by the television series format, in which players must balance trust, deception, strategy, and risk in order to accumulate Gold Coins and survive multiple rounds. The physical card version requires players to draw cards, manage resources (Gold, Shields, Daggers, Treasure Chests), participate in “Night” phases involving attempted murders, and finally face the Traitors’ Dilemma, a game-theoretic decision that determines how the collective hoard is distributed (The Traitors Card Game) (The Traitors Card Game).
Social deduction games rely heavily on interaction between players, hidden information, and strategic reasoning. Research on game design suggests that these mechanics create strong engagement because players must constantly evaluate other players’ behaviours and make decisions under uncertainty (YANNAKAKIS and MELHART), (Sevcenko, Ninaus and Wortha). These elements contribute to the psychological tension that makes social deduction games popular in both physical and digital formats.
While the physical format encourages face-to-face interaction, secrecy, and dramatic tension, translating the game into a mobile application introduces significant usability and interaction challenges. Mobile interfaces require careful consideration of screen size, touch interaction, information visibility, and accessibility constraints. According to (International Organization for Standardization (ISO)), usability is defined in terms of effectiveness, efficiency, and satisfaction within a specified context of use. A mobile adaptation must therefore ensure that players can understand rules, perform actions correctly, and experience emotional engagement without confusion or cognitive overload.
In addition, principles of interaction design emphasise the importance of clear affordances, feedback mechanisms, and mapping between user actions and system responses. (Norman) highlights that well-designed interfaces should make possible actions visible and reduce the likelihood of user errors. These principles are particularly important in a game involving hidden roles, conditional card use (for example Traitor and Shield cards that can only be played during Night phases), and multi-phase mechanics.
Furthermore, human-computer interaction research emphasises that interactive systems must be designed with an understanding of user behaviour and context. According to (Ahram), usability engineering approaches help designers anticipate user difficulties and develop systems that are intuitive and accessible. Research on digital game interfaces also emphasises that maintaining clarity of rules, interaction feedback, and gameplay structure is essential to maintain player engagement (Bonner), (Freese and Lukosch).
In the physical version of the game, players interact directly around a shared table environment where cards are drawn, and hidden information is managed manually. Translating this experience into a mobile application requires careful interface design to preserve secrecy, ensure fair gameplay, and maintain the social dynamics of the game. Digital adaptations of tabletop games must therefore balance usability with the preservation of core gameplay mechanics (Miaskiewicz and Kozar), (Pace, Bruno and Schwarz).
Therefore, designing a mobile version of The Traitors Card Game requires structured usability analysis and evidence-based design decisions grounded in human-computer interaction and game design theory.

Aim of the Report
The aim of this report is to design and justify a mobile application prototype of The Traitors Card Game using usability engineering principles.
The objectives of the project are to:
· Develop personas representing intended mobile users
· Identify key user and experience requirements
· Analyse usability challenges within the game mechanics
· Apply structured requirement prioritisation using the MoSCoW method
· Justify interface design decisions using usability literature
· Produce low-fidelity mobile wireframe prototypes demonstrating the interaction flow of the application
The development process follows a user-centred design approach, where understanding user needs informs system requirements and design decisions. User-centred design methods emphasise the involvement of users during early stages of design to ensure that systems align with real user expectations and behaviours (Nyambi and Thinyane), (Interaction Design Foundation).
User-centred design is widely used in usability engineering because it enables designers to develop systems that reflect the needs, capabilities, and expectations of the target audience (Ahram), (Dim, Kim and Ren).
By combining persona development, requirement analysis, and interface prototyping, this report demonstrates how usability engineering methods can guide the development of interactive systems that are intuitive, accessible, and engaging.
[bookmark: _Toc223585600]Persona Development and Associated Scenarios
Personas are fictional representations of target users that are created using user research to guide the design of interactive systems. Persona-based design helps developers understand user goals, behaviours, and usability needs, allowing systems to be designed around realistic user expectations rather than assumptions. According to (Nyambi and Thinyane), personas provide a structured method for translating user research into design decisions and system requirements.
The personas developed for this project represent different types of potential users of the Traitors Card Game mobile application within a university environment. These personas include students, staff members, and users with different levels of gaming experience and accessibility needs. Considering diverse user groups is important in usability engineering because systems must accommodate users with varying levels of technological experience and accessibility requirements (Dobosz and Musial), (Shah).
The aim of the creation of the personas is to understand user expectations for a mobile version of the game, identify usability challenges, and determine the features users considered important for gameplay. The research process aligns with user-centred design methods described in (Ahram), which emphasise the importance of involving users during early design stages.
Research in game interaction design suggests that player motivations and behavioural patterns strongly influence usability expectations in digital games (Sevcenko, Ninaus and Wortha) , (Moghadam, Khorasani and Sharifzadeh).
The findings from the persona creation scenarios indicate several key user requirements including:
· Simple and clear gameplay instructions
· Easy navigation between game stages
· Clear visual indication of player turns
· Private display of player cards
· Large and readable interface elements
· Fast gameplay interaction without delays
These requirements informed the design of the personas and later influenced the prioritised system requirements using the MoSCoW prioritisation method.
[bookmark: _Toc223585601]Persona 1: Emily Carter (Undergraduate Student)
Age: 19
Occupation: First-year undergraduate student
Technology experience: High – regular mobile app user
Scenario
Emily is a first-year university student who enjoys casual social games with friends during breaks between lectures. She discovers the mobile version of The Traitors Card Game and decides to play with three classmates. Emily prefers games that are easy to start quickly without needing to read lengthy instructions.
During gameplay, Emily expects the system to guide players clearly through each stage of the game. She also expects the interface to clearly show whose turn it is and what actions are available.
User Experience Requirements
· Quick game setup process
· Clear instructions for new players
· Simple interface navigation
· Visual indication of the active player
These requirements support usability principles such as learnability and efficiency, which are essential characteristics of usable systems according to (International Organization for Standardization (ISO)).
[bookmark: _Toc223585602]Persona 2: Omar Rahman (Postgraduate Student)
Age: 25
Occupation: MSc student
Technology experience: Very high – experienced with strategy games
Scenario
Omar enjoys competitive strategy games and is particularly interested in social deduction games. When playing the mobile version of The Traitors Card Game, he focuses on analysing the behaviour of other players and making strategic decisions.
Omar expects the interface to clearly display the game state, including player actions and the collective gold hoard. He values transparency in the system and expects the game to accurately follow the rules.
User Experience Requirements
· Clear display of the game phase
· Accurate tracking of gold coins
· Reliable card interaction
· Clear feedback when actions occur
Providing clear system feedback is an important usability principle discussed in (Norman) and reinforced in research on interactive game interfaces (Shah).
[bookmark: _Toc223585603]Persona 3: Dr. Sarah Mitchell (Lecturer)
Age: 42
Occupation: Lecturer in Computing
Technology experience: Moderate
Scenario
Dr. Mitchell occasionally participates in social games with colleagues during university events. Although she is comfortable using technology, she does not frequently play mobile games.
When interacting with the game, she prefers clear instructions and an interface that prevents mistakes. She particularly values clear explanations of the rules and step-by-step guidance during gameplay.
User Experience Requirements
· Clearly explained rules and tutorials
· Confirmation before important actions
· Clear phase transitions during gameplay
· Easy-to-read text and buttons
Accessible and understandable interfaces are critical for inclusive design as discussed in (Muzaffar and Mazher).
[bookmark: _Toc223585604]Persona 4: Michael Thompson (Administrative Staff)
Age: 36
Occupation: Student services officer
Technology experience: Moderate
Scenario
Michael enjoys casual mobile games but does not consider himself a serious gamer. He prefers games that are easy to learn and play in short sessions.
When playing the game, Michael expects the interface to guide him through each step and avoid overwhelming him with too many options. He prefers clear visual cues that indicate what actions he should perform.
User Experience Requirements
· Simple layout with clear buttons
· Minimal on-screen complexity
· Clear guidance for player turns
· Quick feedback after actions
Reducing cognitive load through simple interface design is recommended in usability research (Huynh, Madsen and McKagan).
[bookmark: _Toc223585605]Usability Issues to be Addressed
Designing a mobile version of The Traitors Card Game requires careful consideration of usability issues to ensure that players can understand and interact with the system efficiently. Usability engineering focuses on designing systems that allow users to achieve their goals effectively, efficiently, and with satisfaction within a given context of use (International Organization for Standardization (ISO)).
One of the primary usability issues addressed in the prototype is clarity of gameplay flow. The original card game contains multiple stages such as card drawing, player turns, Night phases, and the Traitors’ Dilemma. If these stages are not clearly communicated within the interface, users may become confused about the current game state. To address this issue, the storyboard designs include clear visual indicators showing the current round, player turn, and game phase. Providing continuous feedback about system status is an important usability heuristic recommended in usability literature (Group), (Norman).
Another important usability challenge is maintaining secrecy of player cards while allowing shared gameplay interaction. In the physical version of the game, players hold their cards privately. In a mobile environment, the system must ensure that only the active player can see their cards while preventing other players from viewing them. The design therefore includes turn-based interaction where the interface switches to the current player's view when it is their turn. This design decision aligns with recommendations in usability engineering and interaction design research (Ahram), (Miaskiewicz and Kozar).
Cognitive load is also an important usability concern. Social deduction games require players to think strategically and remember previous actions. If the interface presents too much information simultaneously, it may overwhelm users. To address this, the prototype adopts a minimalist layout where only essential information such as the deck, player cards, and gold hoard are visible. Reducing unnecessary visual elements supports efficient information processing and aligns with usability guidelines described in (Norman) and research on human–computer interaction (Huynh, Madsen and McKagan).
Another usability issue relates to mobile interaction constraints. Mobile devices have smaller screens compared to desktop environments, which means interface elements must be designed carefully. Buttons such as “Create Game”, “Draw Card”, and “Attempt Murder” were designed to be large and clearly labelled to support touch interaction. Accessible interface elements improve usability and reduce interaction errors, particularly for users with different levels of technical experience (Muzaffar and Mazher), (Shah), (Dobosz and Musial).
The design also addresses learnability for new users. Some players may not be familiar with the rules of the game. Therefore, the Home Screen includes a “How to Play” option that provides quick instructions before gameplay begins. Providing instructional support helps new users understand the system more quickly and improves overall usability (Foundation).
Finally, the design incorporates consistent interaction patterns across screens. Consistency allows users to predict how the interface behaves and reduces the need to relearn controls during gameplay. Consistent layouts are widely recommended in human–computer interaction literature because they improve learnability and user confidence when interacting with systems (Ahram).
In designing the prototype, several usability heuristics were applied including visibility of system status, recognition rather than recall, and consistency of interface elements. These principles are widely recognised usability guidelines in interface design (Group), (Moghadam, Khorasani and Sharifzadeh).
Overall, the storyboard design addresses key usability challenges including gameplay clarity, privacy of player information, cognitive load, mobile interaction constraints, and learnability. These design decisions were guided by usability engineering principles and supported by recommendations from existing usability literature.
[bookmark: _Toc223585606]Initial Wireframe Storyboards
Wireframes are low-fidelity representations of interface layouts that illustrate how users interact with a system before full interface development begins. Wireframes allow designers to focus on functionality, navigation, and usability without being distracted by visual design details. Early interface prototyping is widely recommended in usability engineering because it allows designers to identify interaction problems before implementation (Ahram), (Norman).
The wireframes developed for this project represent the major functionality of the Traitors Card Game mobile application. The designs focus on the main stages of gameplay, including game setup, card distribution, player turns, and decision-making stages. Research on digital game interfaces emphasises that clear visual hierarchy and interaction flow are essential for maintaining player engagement and reducing user confusion (YANNAKAKIS and MELHART) (Bonner) (Salminen, Guan and Jung) , (De Castro, DE CASTRO ANDRADE and Ribeiro Darin).
[bookmark: _Toc223585607]Home Screen[image: ]
The Home Screen provides the entry point for the application. It includes options to create a new game, join an existing game, access instructions, and adjust settings. The interface is intentionally simple to ensure that new users can quickly understand the available options. A minimalist design reduces cognitive load and helps users focus on primary tasks (Norman).
Navigation between screens follows a straightforward structure where selecting “Create Game” leads directly to the game setup screen (Figure 1).Figure 1 Home Screen Wireframe of the Traitors Card Game Mobile Application Showing Main Navigation Options (Create Game, Join Game, How to Play, and Settings)

[bookmark: _Toc223585608]Game Setup Screen[image: ]Figure 2 Game Setup Screen Wireframe Showing Player Configuration Options Including Number of Players, Player Name Inputs, and Selection of Game Rounds.

The Game Setup screen allows players to configure the match before gameplay begins. Users select the number of players, enter player names, and choose the number of rounds. This configuration stage mirrors the setup process used in the physical card game (The Traitors Card Game).
Clear input fields and selection buttons help prevent configuration errors and make the setup process easy to understand. Designing structured input forms supports usability by reducing the likelihood of mistakes (International Organization for Standardization (ISO))(Figure 2).
[bookmark: _Toc223585609]Card Shuffle and Distribution Screen
[image: ]After the game configuration is complete, the system prepares the deck of cards based on the number of players. The wireframe shows a shuffle animation representing the automatic distribution of cards to players. Providing feedback during system processes helps users understand what the system is doing and reduces uncertainty during gameplay (Norman), (Pace, Bruno and Schwarz).(Figure 3).Figure 3 Card Shuffle and Distribution Screen Wireframe Showing Deck Preparation and Automatic Card Allocation to Players at the Start of the Round.

[bookmark: _Toc223585610][image: ]Gameplay ScreenFigure 4 Gameplay Screen Wireframe Showing the Main Game Table, Player Cards, Deck, and Turn-Based Interaction Interface.


The Gameplay Screen represents the core interaction environment of the application. It displays the deck, the collective gold hoard, and the active player’s cards. The interface clearly indicates whose turn it is and provides buttons for player actions such as playing cards or ending a turn.
Only the current player’s cards are visible on the screen to maintain the secrecy required by the game rules (The Traitors Card Game). This approach prevents other players from seeing private information and maintains fairness during gameplay. (Figure 4).
[bookmark: _Toc223585611][image: ]Night Phase ScreenFigure 5 Night Phase Screen Wireframe Showing Player Options to Attempt Murder or Forego Action During the Night Phase.

The Night Phase screen appears when a Night card is drawn during the game. Players with a Traitor card can choose whether to attempt a murder or skip the action. The interface provides clearly labelled buttons for these actions. Providing clear options helps players understand available actions and reduces confusion during critical stages of the game (Dim, Kim and Ren), (Moghadam, Khorasani and Sharifzadeh). (Figure 5).


[bookmark: _Toc223585612]Traitors’ Dilemma Screen
At the end of a round, surviving players enter the Traitors’ Dilemma stage where they must choose between cooperation and betrayal. The wireframe displays two simple options: Faithful or Betrayal. Keeping this interface simple helps maintain the tension and strategic nature of the decision without distracting the player with unnecessary elements (Sevcenko, Ninaus and Wortha), (Shah).
Navigation Flow
The storyboard sequence illustrates how users move between screens throughout the game. The interaction flow follows the structure below:
Home Screen → Create Game → Game Setup → Shuffle & Card Distribution → Gameplay → Night Phase → Traitors’ Dilemma → Score Screen
This linear flow ensures that users can easily understand the progression of the game while maintaining consistent navigation patterns (Bonner), (Salminen, Guan and Jung).
The complete set of storyboard wireframes is included in Appendix B.
[bookmark: _Toc223585613]Feedback Collection Process on Storyboard Design
The storyboard prototype developed for the mobile version of The Traitors Card Game represents an early-stage design concept intended to demonstrate the interaction flow and interface structure of the application. At this stage of the project, no formal usability testing with real participants was conducted. Instead, the evaluation of the storyboard was performed through a scenario-based usability review, using the previously defined personas to simulate how different users might interact with the system.
Scenario-based evaluation is a commonly used technique in early design stages where prototypes are assessed by analysing how representative users would perform tasks within the system (Ahram), (Nyambi and Thinyane).
Each persona was used to simulate interaction with the wireframe prototype. For example, the undergraduate student persona was used to evaluate whether the game setup process could be completed quickly and easily, while the lecturer persona was used to examine whether the interface provided clear instructions and understandable navigation. Similarly, the administrative staff persona was used to assess whether the interface remained simple and intuitive for users with lower gaming experience.
Through this scenario-based review, several potential usability observations were identified. The wireframes appear to provide a clear gameplay flow, particularly in terms of navigation between the Home Screen, game setup, and gameplay stages. However, potential improvements were also identified, such as providing stronger visual indicators for the current player's turn and adding additional feedback when cards are drawn or played.
Scenario-based usability evaluation methods are widely recommended in usability research as a way to explore potential usability problems during early design stages before full implementation (Huynh, Madsen and McKagan), (Zhang, McGettigan and Belyk), (De Castro, DE CASTRO ANDRADE and Ribeiro Darin).
[bookmark: _Toc223585614]Conclusion
This project applied usability engineering principles to design a mobile application prototype for The Traitors Card Game. The study focused on translating the mechanics of the original physical card game into a digital mobile interface while maintaining gameplay clarity, strategic interaction, and accessibility for a diverse range of users.
The design process followed a user-centred usability engineering approach, where personas, requirement analysis, and iterative interface design guided the development process (Ahram).
The development of low-fidelity wireframe storyboards allowed the interface structure and gameplay interaction flow to be visualised before implementation. These wireframes illustrated the major gameplay stages including game setup, card distribution, player turns, night phases, and the Traitors’ Dilemma.
The design decisions applied established usability principles such as visibility of system status, consistency, and recognition rather than recall, which are widely recommended in usability engineering and interface design research (Norman), (Group).
Although formal usability testing was not conducted at this stage, scenario-based evaluation using the defined personas allowed potential usability issues to be identified and addressed during the prototype development phase.
Overall, the prototype demonstrates how usability engineering methods can guide the design of interactive systems by aligning interface design with user needs and established usability principles. The proposed design provides a strong foundation for future development and usability evaluation of the mobile version of The Traitors Card Game.
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[bookmark: _Toc223585616]Appendix A – User and Experience Requirements (MoSCoW)
	Priority
	Requirement
	Description

	Must Have
	Game creation
	Players must be able to create a game and configure players.

	Must Have
	Turn indicator
	The system must clearly display whose turn it is.

	Must Have
	Private card display
	Player cards must only be visible to the active player.

	Must Have
	Card interaction
	Players must be able to draw and play cards easily.

	Must Have
	Game phase indicator
	The system must show phases such as gameplay or night phase.

	Should Have
	Visual feedback
	The system should show feedback when actions occur.

	Should Have
	Error prevention
	Confirmation prompts should prevent accidental actions.

	Should Have
	Clear navigation
	Players should move easily between screens.

	Could Have
	Card animations
	Card shuffling or actions could include animations.

	Could Have
	Sound effects
	Audio feedback could improve engagement.

	Won’t Have
	Online multiplayer
	Online play is not included in this prototype.

	Won’t Have
	AI players
	AI opponents are outside the scope of this design.
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