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[bookmark: _Toc235789152]1.Introduction

This project presents the design of a cooperative mobile game inspired by the board game Pandemic and adapted for the UWTSD London Campus. Up to six players work together to stop a fictional epidemic spreading across the campus, with each player taking a different role with a unique ability.
A User-Centred Design (UCD) approach was followed so that design decisions were based on evidence from real users rather than assumptions [1]. 
A questionnaire and semi-structured interviews were conducted with students, and the findings were used to create personas, define user requirements, prioritise features using the MoSCoW method, and develop the wireframe storyboard.
This report presents the research methods and findings, explains the main design decisions using evidence from the research and relevant usability literature, and describes how participant and peer feedback was used to improve the wireframe prototype.

2. User Research
[bookmark: _Toc235789153]2.1 Research Methods
Two complementary research methods were used: a questionnaire and semi-structured interviews. The questionnaire collected responses from a larger group of participants, while the interviews explored participants' experiences and preferences in greater detail [2].
The questionnaire (Appendix C) was created using Google Forms and completed anonymously by nine participants. It included questions about mobile gaming habits, preferred session length, usability, accessibility, and opinions about the proposed cooperative game concept. The questions were designed to investigate user needs that could influence design decisions, such as game length, interface usability, accessibility, and teamwork features.
Four participants also took part in individual semi-structured interviews (Appendices A and B). The same interview guide was used for every participant to ensure consistency while allowing participants to explain their experiences and preferences in their own words, which is a key advantage of semi-structured interviews in user-centred design research [2]. The questionnaire and interview responses were analysed using a simple thematic analysis based on the six-phase approach described in [3]. The recurring themes were then used to develop the personas, define the user requirements, prioritise features using the MoSCoW method, and justify the wireframe design decisions.
[bookmark: _Toc235789154]2.2 Participants

[bookmark: _Toc235789155]Nine students from my degree programme completed the questionnaire, and four of them also participated in semi-structured interviews. The four interview participants were aged between 32 and 50 years, while all questionnaire participants were students from the same degree programme. Participants had different levels of experience with mobile games, ranging from regular players to people who rarely or never played mobile games. Most participants were mature students who combined university study with work, making them realistic potential users of a game designed for short periods of free time. As all participants came from the same degree programme and none were aged between 18 and 21, the findings cannot be considered representative of the wider student population. However, they provided sufficient evidence to support the early design decisions required for this prototype.
2.3 Key Findings

The questionnaire and interviews identified five recurring themes: session length, teamwork, realism, accessibility, and replayability. Five of the eight participants (62.5%) who answered the mobile gaming questions preferred sessions lasting between 10 and 20 minutes, indicating that the game should support short rounds that fit around lectures, work, or travelling (Fig. C.3). Teamwork was the most appealing feature, with five of the nine participants (55.6%) selecting it as the most interesting aspect of the proposed game (Fig. C.8). Although preferences for playing partners varied, three participants preferred playing with friends, supporting the cooperative nature of the game.
Participants also responded positively to using real university buildings and roles, with six of the nine (66.7%) believing this would make the game more interesting (Fig. C.10). In the interviews, participants explained that familiar university locations would make the game feel more realistic and relatable. However, one participant expressed concerns about using real university names, suggesting that this should be considered in future development. Accessibility was another important theme. Small buttons were selected by six participants (66.7%) and small text by four (44.4%), making them the most common usability issues (Fig. C.11), and interview participants also asked for clearer text, larger buttons, and simpler layouts. Excessive adverts, repetitive gameplay, long playing time, and technical problems were the most common reasons given for stopping playing a mobile game (Fig. C.5). Opinions about tutorials were divided between a short introduction and learning while playing. However, all interview participants agreed that automatic saving was important because gameplay could be interrupted unexpectedly, and one questionnaire comment specifically asked for a way to rejoin a session after the app closes or crashes (Fig. C.12). Participants also suggested rewards, achievements, different difficulty levels, simple instructions, and random events to encourage replayability.
[bookmark: _Toc235789156]2.4 Ethical Considerations
Participation in both the questionnaire and the interviews was voluntary. Before taking part, participants were informed about the purpose of the study and gave their consent. Questionnaire responses were collected anonymously, while interview participants were informed that they could stop the interview at any time without giving a reason. The data were used only for this Usability Engineering assignment and were not shared outside the project.
[bookmark: _Toc235789157]3.  Personas and Scenarios

The personas were created using the questionnaire and semi-structured interview findings presented in Section 2. Recurring user needs, behaviours, goals, and frustrations were grouped into four representative user profiles. Personas were chosen because they translate user research into representative user models that support design decisions throughout the design process [4]. Each persona reflects patterns shared by several participants rather than a single individual, ensuring that the design decisions were based on evidence collected from users instead of personal opinion, consistent with the User-Centred Design approach adopted for this project [1], [2].
Four personas were created because the research identified four distinct groups of user needs that could influence the design. Marco represents users who may experience interrupted gameplay while travelling. Alex represents users with limited free time who value efficiency and short game sessions. Mila represents users with accessibility requirements, particularly regarding readability and interface clarity. Rohan represents beginners who benefit from additional guidance when learning a new game. A scenario was written for each persona to describe a realistic context of use, since specifying users' tasks and contexts is a required part of user-centred design [1]. As all research participants were students, the personas represent student users. Future work should include university staff to broaden the user requirements.

PERSONA 1: Marco - The Commuter Student
Table 1: The Commuter Student
	Category
	Details

	Age & Role
	35, university student

	Tech Experience
	Uses a smartphone daily and occasionally plays mobile games while travelling. Prefers learning through gameplay instead of following a tutorial.

	Primary Goal
	Enjoy short cooperative game sessions that fit around travelling and university.

	Secondary Goal
	Continue previous progress, play with friends online, and feel a sense of achievement.

	
Frustrations
	Losing progress, long loading times, repetitive gameplay, intrusive adverts, and mandatory tutorials.

	
Context of Use
	Usually plays on public transport or while waiting between university activities. Sessions typically last 10-20 minutes.

	Main UX Requirements
	Short missions, automatic saving, easy rejoin after interruptions, simple navigation, a skippable tutorial, and in-game hints.

	

Research Basis
	Based on the themes identified in Section 2.3, including short play sessions, automatic saving, teamwork, interrupted gameplay, and a preference for learning through gameplay rather than a mandatory tutorial. 



Scenario
Marco is travelling home after university and starts a mission with friends. During the journey, the train briefly loses its internet connection. When the connection returns, the game automatically restores his progress, allowing him to continue playing immediately without losing progress or repeating completed objectives.
PERSONA 2: Alex - The Busy Working Student
Table 2: The Busy Working Student
	Category
	Details


	Age & Role
	31, university student working full-time

	
Tech Experience
	Uses mobile apps every day but has limited free time for gaming. Prefers games with clear objectives and meaningful progress.

	Primary Goal
	Complete enjoyable game sessions during short breaks without wasting time.

	Secondary Goal
	Unlock achievements, complete different missions, and cooperate with friends.

	
Frustrations
	Repetitive gameplay, confusing layouts, long loading times, and games that do not feel rewarding.

	
Context of Use
	Plays during lunch breaks, between lectures, or after work when only a short amount of free time is available.

	
Main UX Requirements
	10-20 minute sessions, clear objectives, organised layout, rewards, and achievements.

	
Research Basis
	Based on the themes identified in Section 2.3, including limited free time, short play sessions, teamwork, replayability, rewards, and achievements.



Scenario
Alex has a 20-minute break before an evening lecture and decides to complete one mission with classmates. The clear objectives and organised interface allow the team to finish the mission within the available time. Unlocking an achievement at the end makes the short session feel worthwhile and encourages future play.
PERSONA 3: Mila - The Accessible Player
Table 3: The Accessible Player
	Category
	Details


	Age & Role
	48, mature university student

	Tech Experience
	Uses a smartphone regularly and prefers applications with clear, consistent interfaces.

	Primary Goal
	Play comfortably without struggling to read information or understand the controls.

	Secondary Goal
	Enjoy teamwork and complete game sessions without unnecessary confusion.

	Frustrations
	Small text, small buttons, and confusing interfaces reduce confidence and enjoyment.

	Context of Use
	Plays during free time on campus or at home using a smartphone.

	Main UX Requirements
	Large text, large buttons, clear navigation, consistent layout, and simple instructions.

	
Research Basis
	Based on the accessibility themes identified in Section 2.3, including small text, small buttons, clear navigation, and simple instructions.



Scenario
Mila joins a game shortly before class when the infection level suddenly increases. Important information appears on the screen, but the large text, clearly labelled buttons, and consistent layout allow her to understand the situation quickly and complete her action without confusion.

PERSONA 4: Rohan - The Social Beginner
Table 4: The Social Beginner
	Category
	Details


	Age & Role
	32, university student

	Tech Experience
	Uses a smartphone every day but rarely plays mobile games unless recommended by friends.

	Primary Goal
	Learn the game quickly and enjoy playing cooperatively with others.

	Secondary Goal
	Understand the rules, contribute to the team, and build confidence through successful gameplay.

	Frustrations
	Complicated controls, unclear instructions, and confusing gameplay reduce motivation to continue playing.

	Context of Use
	Plays with friends during breaks on campus or in the evening after university.

	Main UX Requirements
	Short guided tutorial at first launch, simple instructions, cooperative gameplay, positive feedback, and rewards.

	
Research Basis
	Based on the themes identified in Section 2.3, including beginner-friendly gameplay, teamwork, tutorial support, and motivation through rewards.



Scenario
Rohan is invited by classmates to try the game after a lecture. As he has little experience with mobile games, he completes a short guided tutorial that explains the basic controls in a few minutes. After successfully completing the first mission with the team, he feels confident enough to continue playing in future sessions. 
Design Implication
The personas also revealed a conflicting design requirement. Marco prefers to learn through gameplay, while Rohan benefits from guidance before starting. To accommodate both preferences, the final design includes a tutorial that can be skipped, supported by optional in-game hints. This solution allows new players to receive guidance while enabling experienced users to begin playing immediately.
[bookmark: _Toc235789158]4. User Requirements and MoSCoW Prioritisation

The user requirements were derived from the questionnaire findings, interview findings, and personas presented in the previous sections. User requirements translate research findings into specific design requirements that guide the development of interactive systems [2]. They include both functional and usability requirements needed to support cooperative gameplay and provide a positive user experience.
The requirements were prioritised using the MoSCoW method, which distinguishes essential requirements from desirable features and helps prioritise features for incremental development [5]. Requirements supported by the majority of questionnaire respondents or by all interview participants were classified as Must. Requirements essential to the cooperative game concept were also classified as Must, even where they were not raised directly by participants. Features suggested by individual participants were classified as Should or Could. The supporting research evidence for each requirement is provided in Appendix D.
Table 5: User Requirements and MoSCoW Priorities
	ID
	User Requirement
	Priority

	UR1
	Support 10-20 minute play sessions.
	Must

	UR2
	Support cooperative multiplayer gameplay.
	Must

	UR3
	Use large text, large buttons, and a simple layout.
	Must

	UR4
	Provide a short tutorial that can be skipped, supported by optional in-game hints.
	Should

	UR5
	Automatically save progress and allow players to rejoin a session after an interruption.
	Must

	UR6
	Provide clear objectives and simple instructions.
	Must

	UR7
	Include rewards and achievements to encourage replayability.
	Should

	UR8
	Minimise loading times and maintain good performance.
	Should

	UR9
	Use real UWTSD campus locations.
	Must

	UR10
	Allow players to share resources during gameplay.
	Must

	UR11
	Include random events to vary each session.
	Could

	UR12
	Provide different difficulty levels.
	Could



In-game voice calls, leaderboards, and player profiles were excluded from the first prototype for the reasons given in Appendix D. These requirements informed the design of the wireframes presented in Section 6.
[bookmark: _Toc235789159]5. Applying Usability Principles

The user research identified what the proposed game needed to support, while usability principles guided how these requirements were implemented within the wireframe prototype. Applying recognised usability principles helps improve effectiveness, efficiency, and user satisfaction by ensuring that users can complete tasks with minimal effort [1], [6]. The following sections explain how each principle influenced the final interface design.
[bookmark: _Toc235789160]5.1 Visibility of System Status
Visibility of System Status recommends keeping users informed about the current system state through clear and timely feedback [6]. To support UR6 (clear objectives), the Campus Map continuously displays the player's current location, remaining actions, current turn, mission objective, infection levels, and team status (Figure 5.1). Presenting this information on a single screen enables players to understand the current game state immediately, reducing uncertainty and supporting faster decision-making during cooperative gameplay.
[image: ]
Figure 5.1 Campus Map showing continuous game status information.
[bookmark: _Toc235789161]5.2 Consistency and Standards

Consistency and Standards recommends using familiar layouts, terminology, and interface elements throughout the system so that users do not need to learn different interactions for similar tasks [6]. To support UR3 (simple interface), the wireframes use consistent typography, icons, button styles, navigation patterns, and terminology across all screens. Primary actions, including Treat Infection, Confirm and End Turn, follow the same visual style, while secondary actions such as Back and Cancel are presented consistently. The optional tutorial can be skipped and replaced by contextual in-game hints, supporting UR4 by accommodating both experienced and first-time players without changing the overall interaction flow. Using consistent interaction patterns throughout the prototype reduces the learning effort required by new players and creates a more predictable user experience.
[bookmark: _Toc235789162]5.3 User Control and Freedom

User Control and Freedom recommends allowing users to review or reverse actions before committing them [6]. To support UR6, the Confirm Move screen displays the destination, travel route, action cost, and remaining actions before movement is confirmed (Figure 5.2). Players may either confirm or cancel before any actions are deducted, reducing accidental movement and allowing important decisions to be reviewed before they are applied.[image: ]









Figure 5.2 Confirm Move screen allowing players to review or cancel movement before confirming.
[bookmark: _Toc235789163]5.4 Recognition Rather than Recall

Recognition Rather than Recall recommends presenting information directly within the interface instead of requiring users to remember it [6]. To support UR6, the Campus Map displays the player's location, connected buildings, infection levels, mission objective, available actions, and remaining actions on a single screen (Figure 5.1). Unavailable actions are clearly labelled, for example Treat (Not available here), allowing players to recognise valid options immediately rather than remembering game rules. This reduces cognitive load and supports more efficient decision-making throughout gameplay.
[bookmark: _Toc235789164]5.5 Accessibility

Accessibility was incorporated throughout the prototype to support UR3. Following WCAG 2.2 Success Criterion 2.5.5 (Target Size - Enhanced) [7], touch targets were designed with a minimum size of 44 × 44 pixels. Readable font sizes, generous spacing, and clearly labelled sections improve usability across all screens. As illustrated in Figure 5.3, the Treat Infection screen presents the current location, infection level, player role, and remaining actions using a simple and well-structured layout. Infection levels are communicated using symbols as well as text, ensuring that important information is not conveyed by colour alone, in accordance with WCAG 2.2 Success Criterion 1.4.1 (Use of Colour) [7].
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Figure 5.3 Treat Infection screen demonstrating accessible interface design.
[bookmark: _Toc235789165]5.6 Error Prevention

Error Prevention recommends preventing mistakes before they occur rather than relying on error messages afterwards [6]. To support UR6, the Confirm Move screen requires players to review and confirm movement before actions are deducted (Figure 5.2), reducing accidental navigation. In addition, unavailable actions are disabled and clearly labelled on the Campus Map (Figure 5.1), preventing players from selecting actions that cannot be completed. These design decisions reduce user errors and contribute to smoother and more predictable gameplay.
[bookmark: _Toc235789166]6. Storyboard Wireframe Design

The storyboard translates the research findings, personas, user requirements, and usability principles into a complete interaction flow before the detailed interface design. Storyboards are commonly used in User-Centred Design to visualise how users interact with a system within a realistic context of use before the final interface is developed [2]. The complete storyboard is provided in Appendix E, while an overview of the gameplay flow is shown in Figure 6.1.
The interaction flow follows Alex's scenario because this persona best represents the primary users identified during the research. Designing around this scenario supports UR1, ensuring that a complete cooperative mission fits within the preferred session length of 10-20 minutes.
Planning was deliberately placed before any player action because cooperative gameplay emerged as one of the strongest themes during the research (Section 2.3). Allowing players to agree on responsibilities before moving across the campus encourages communication and coordinated decision-making, directly supporting UR2. Gameplay then follows one repeatable turn cycle consisting of movement, completing the required action, using any available role ability, and ending the turn, creating a predictable interaction flow that supports teamwork without adding unnecessary complexity. The storyboard contains eight stages because they represent the core activities required to complete a cooperative mission. Join Game and Settings were intentionally excluded from the main flow because they do not contribute directly to mission completion and would extend gameplay designed to be short.
Table 6: Relationship between storyboard stages and user requirements.
	Storyboard Stage
	Supporting Requirement(s)

	Mission Alert
	UR1

	Choose Your Role
	UR2

	Game Lobby
	UR2

	Plan Together
	UR2,UR6

	Move to Location
	UR6,UR9

	Treat Infection
	UR6

	Share Resources
	UR2,UR10

	Mission Complete
	UR7



[image: ]

Figure 6.1. Overview of the proposed gameplay flow.
[bookmark: _Toc235789167]7. Storyboard Evaluation
[bookmark: _Toc235789168]7.1 Peer Evaluation

The storyboard was evaluated by four classmates using a Google Forms questionnaire (Appendix F). Participants reviewed the complete storyboard and answered five open questions about clarity, confusing stages, strongest elements, and suggested improvements. This was an inspection-based evaluation rather than task-based testing, as the wireframes were not yet interactive.
All four participants reported that the storyboard was easy to understand and that the gameplay followed a logical sequence from the first screen to the last. Three participants identified no confusing screens, while one found the Plan Together screen slightly overloaded on first viewing. Participants highlighted the clear visual flow, colour coding, legend, and scenario as the strongest elements. Responses were also positive in tone, describing the storyboard as intuitive, visually engaging, and easy to imagine as gameplay, suggesting that the overall concept was engaging as well as understandable.
[bookmark: _Toc235789169]7.2 Design Improvements

Two improvements were identified for the next iteration. The Plan Together screen will be simplified by reducing the amount of information shown at once and highlighting the most important actions. The text, icons, and visual legend will also be enlarged to improve readability on smaller screens. This second finding independently confirms the accessibility theme identified in Section 2.3, where 66.7% of respondents reported difficulties with small buttons and 44.4% with small text.
[bookmark: _Toc235789170]7.3 Reflection

The evaluation confirmed that the storyboard communicated the intended gameplay flow while identifying usability improvements before developing the high-fidelity prototype. Collecting feedback at the low-fidelity stage supported an iterative User-Centred Design process, allowing the design to be refined at the point where changes are least costly [2].
[bookmark: _Toc235789171]7.4 Evaluation of Peers' Designs

As part of the peer evaluation process, I also reviewed the storyboard prototypes developed by other students and provided feedback through interviews and questionnaires. The evaluation focused on the clarity of the interaction flow, navigation, usability, and the overall user experience. Comparing different storyboard solutions helped me reflect on my own design decisions and reinforced the importance of keeping the interaction flow simple, consistent, and easy to follow. It also provided ideas for presenting information more clearly within a low-fidelity prototype.
[bookmark: _Toc235789172]8. Conclusion

This project used a User-Centred Design approach to develop and evaluate a low-fidelity storyboard for a cooperative mobile game set on the UWTSD London Campus, producing four personas, twelve prioritised user requirements, and an evaluated storyboard design.
The evaluation suggests that this approach was effective. Peer feedback confirmed that the storyboard was easy to follow and independently raised the readability issues already identified during the initial user research. This consistency increases confidence that the design reflects genuine user needs rather than assumptions.
The main limitation was the small sample drawn from a single degree programme, with no participants aged 18-21, university staff, or users with disabilities. The next stage will develop a high-fidelity interface and evaluate it through task-based usability testing with a broader range of participants.
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