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The increasing popularity of cooperative digital games has demonstrated how interactive entertainment can also promote teamwork, communication, and problem-solving skills. One of the most successful examples is Pandemic, a cooperative strategy board game in which players work together to prevent worldwide disease outbreaks by sharing resources and making strategic decisions under pressure. Rather than competing against each other, players collaborate to achieve a common objective, making the game an excellent foundation for designing educational and team-oriented digital experiences.
This project presents Campus Crisis, a mobile-first cooperative strategy game inspired by Pandemic and redesigned specifically for the University of Wales Trinity Saint David (UWTSD). Instead of controlling disease outbreaks across the world, players manage different types of crises occurring across UWTSD campuses, including Swansea Bay, SA1 Waterfront, Carmarthen, Lampeter, Cardiff, and Wrexham. Each player assumes a unique university-related role, such as Campus Medic, IT Technician, or Welfare Officer, with specialised abilities that encourage cooperation and strategic planning throughout the game.
The primary objective of this project is not to develop a fully functioning game but to design a usable and accessible user interface based on recognised usability engineering principles. The design process focuses on understanding the needs of diverse users through user-centred design methods, including questionnaires, interviews, focus groups, persona development, and prototype evaluation. The resulting wireframe prototypes aim to provide an intuitive, efficient, and inclusive user experience suitable for a broad range of university students, including international students, mature learners, and users with accessibility requirements.
The interface design is informed by established Human–Computer Interaction (HCI) and usability engineering principles, including Nielsen's usability heuristics, WCAG 2.2 accessibility guidelines, cognitive load theory, and mobile-first design recommendations. These principles help ensure that the proposed interface is easy to learn, reduces user errors, supports accessibility, and promotes effective collaboration during gameplay.
This report documents the complete early-stage design process. It first introduces the user research activities undertaken to understand potential users and their requirements. It then presents four research-based personas, discusses the usability principles that influenced the interface design, explains the development of low-fidelity wireframe storyboards, and evaluates the prototypes through user testing and peer feedback. The findings from this initial design phase will provide the foundation for developing a high-fidelity prototype in the next stage of the project
[bookmark: _Toc234879346][bookmark: _Toc234879466]2 User Personas
Personas are narrative models of target users synthesised from empirical research [12]. The four personas below are composite archetypes derived from primary research (n=22 total participants, Section 3).
2.1 Persona 1 - Aarav Sharma

	Persona 1: Aarav Sharma — International MSc Student

	Age: 22      Degree: MSc Computer Science      Campus: Swansea Bay
Background: Aarav is an international student. English is an Additional Language (EAL). He has high technical literacy but is unfamiliar with European cooperative board games.
Scenario: Aarav wants to play a game with flatmates but struggles with jargon-heavy tutorials. He needs clear, icon-supported instructions.
Key UX requirements: Plain English instructions, icon support, offline Pass & Play mode.



2.2 Persona 2 — Margaret Hughes

	Persona 2: Margaret Hughes — Mature Part-Time Student

	Age: 47      Degree: BA Business Management      Disability: Mild presbyopia & tremor
Background: Margaret is returning to education after 20 years. She has mild long-sightedness and an occasional hand tremor, making small touch targets frustrating.
Scenario: She wants to participate in social gaming without feeling she is slowing the group down or making irreversible mistakes.
Key UX requirements: Minimum 16px text, undo/confirm dialogs for destructive actions, 48x48px tap targets (WCAG 2.2) [2].



2.3 Persona 3 — Chloe Davies

	Persona 3: Chloe Davies — Tech-Savvy Undergraduate

	Age: 19      Degree: BA Psychology      Campus: Swansea Bay
Background: Chloe is highly tech-literate and plays mobile games daily. She expects polished, responsive, and modern interfaces.
Scenario: Chloe enjoys competitive and cooperative tension, but wants to see performance ratings to compare previous sessions with her friends.
Key UX requirements: Performance ratings, smooth interactions, social sharing capabilities.



2.4 Persona 4 — James Okafor

	Persona 4: James Okafor — PhD Student with Motor Impairment

	Age: 29      Degree: PhD Social Sciences      Disability: VoiceOver User
Background: James is a permanent wheelchair user with limited fine motor control. He accesses most services remotely via his iPhone using VoiceOver.
Scenario: He wants to join online co-op sessions. The interface must work correctly with VoiceOver and not rely on colour alone to communicate states.
Key UX requirements: Full VoiceOver compatibility (ARIA labels), no information communicated by colour alone, single-tap interactions.
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3.1 Research Approach
 
A user-centred design approach was adopted to understand the needs, expectations, and challenges of potential players before developing the wireframe prototypes. User research was conducted during the early stages of the design process to ensure that the interface reflected the requirements of a diverse university population rather than relying solely on designer assumptions.
A mixed-method research strategy was selected because it combines quantitative and qualitative data collection techniques. According to Lazar, Feng and Hochheiser [6], combining questionnaires with interviews provides a broader understanding of user behaviour by identifying both measurable trends and the reasons behind users' preferences. Therefore, three complementary research methods were used:
Online questionnaire 
Semi-structured interviews 
Small focus group discussion 
The findings from these activities were used to develop the four personas, define usability requirements, prioritise features using the MoSCoW technique, and guide the design of the wireframe prototypes.
  

3.2 Questionnaire

A total of 22 participants voluntarily contributed to the research. The participants represented different backgrounds to ensure that the proposed design considered a wide range of user needs rather than focusing only on traditional undergraduate students.
	Participant Category
	Number

	Undergraduate Students
	10

	Postgraduate Students
	5

	International Students
	3

	Mature Students (Age 40+)
	2

	Students using Accessibility Features
	2

	Total Participants
	22


Table 1 Participant Demographics
The participant selection was intended to reflect the diversity of the UWTSD student community, including different ages, educational backgrounds, technical abilities, and accessibility requirements

3.3 Research Ethics
All participants took part voluntarily and were informed that the research was conducted solely for academic purposes. Personal information was not collected, and all responses were recorded anonymously. Participants were informed that they could withdraw from the study at any time without providing a reason. The collected data were used only to support the design decisions presented in this report.

3.4 Questionnaire
An online questionnaire containing 14 questions was distributed through Moodle and QR codes shared within the university. The questionnaire focused on gaming habits, accessibility requirements, preferred tutorial styles, interface expectations, and cooperative gameplay preferences.
The questionnaire produced several important findings that directly influenced the prototype design.

	Finding
	Result

	Participants who regularly play mobile games
	75%

	Participants using accessibility features
	42%

	Preferred short interactive tutorials
	50%

	Preferred cooperative multiplayer games
	68%

	Preferred simple navigation
	86%


Table 2 Questionnaire Findings
These results confirmed that a mobile-first interface with simple navigation, accessible controls, and short interactive tutorials would best meet the needs of the intended users.
3.5 Semi-Structured Interviews
Four participants were selected for individual interviews lasting approximately twenty minutes each. The interviews explored users' experiences with mobile games, accessibility challenges, and expectations regarding cooperative gameplay.

	Participant
	Main Finding

	International Student
	Preferred simple English and visual instructions.

	Mature Student
	Requested larger buttons and confirmation before important actions.

	Undergraduate Gamer
	Expected fast navigation and responsive interaction.

	Accessibility User
	Required screen reader support and high colour contrast.


Table 3 Interview Summary
The interviews provided deeper insights than the questionnaire and highlighted several usability issues that were later incorporated into the wireframe design.

3.6 Focus Group
A focus group involving six participants evaluated the initial paper sketches using the think-aloud technique. Participants were encouraged to describe their thoughts while completing common game tasks.
Several recurring themes emerged during the discussion.
	Theme
	Observation

	Navigation
	Easy to understand overall.

	Tutorial
	Should be shorter and more visual.

	Icons
	Clear and recognisable.

	Accessibility
	Larger touch targets appreciated.

	Game Status
	Players requested clearer turn indicators.


Table 4 Focus Group Findings
These findings directly informed the redesign of the tutorial, navigation flow, and game status interface.
3.7 Summary of Research Findings
The combined results from the questionnaire, interviews, and focus group provided a strong evidence base for the interface design. Participants consistently emphasised the importance of simple navigation, clear instructions, accessibility features, and effective team communication. These findings informed the development of the four personas, the MoSCoW requirements, and the low-fidelity wireframe storyboards presented later in this report.
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4.1 Applying Usability Principles
The primary objective of the interface design was to provide a user experience that is efficient, intuitive, accessible, and suitable for a diverse university community. Throughout the design process, recognised usability engineering principles were applied to minimise user errors, reduce cognitive effort, and improve collaboration between players.
Nielsen's Usability Heuristics remain one of the most widely adopted frameworks for evaluating user interfaces because they focus on common usability problems encountered by users [3]. These principles were incorporated into the wireframe design to improve both learnability and overall user satisfaction.
4.2 Application of Nielsen's Heuristics
Visibility of System Status
Players should always understand the current state of the game without unnecessary effort. The main game board therefore includes continuous indicators showing:
Current player's turn 
Remaining actions 
Number of outbreaks 
Crisis progress 
Remaining cards 
Providing immediate system feedback reduces uncertainty and helps players make informed decisions during cooperative gameplay.

Match Between the System and the Real World
The interface uses familiar university terminology instead of technical gaming language. Locations are represented using actual UWTSD campuses, while player roles such as Campus Medic, Welfare Officer and IT Technician reflect recognisable university responsibilities.
This approach improves comprehension, particularly for new users and international students who may not be familiar with traditional strategy games.
User Control and Freedom
Users should be able to recover easily from accidental actions. Therefore, confirmation dialogs are displayed before major actions such as:
Ending a turn 
Treating a crisis 
Restarting the game 
Exiting the current session 
These confirmations reduce the likelihood of costly user mistakes.
Consistency and Standards
A consistent navigation structure is maintained across all screens. Icons, typography, button placement and navigation controls remain unchanged throughout the application.
This consistency reduces the learning curve because users quickly develop familiarity with the interface.
Error Prevention
Rather than allowing mistakes and displaying error messages afterwards, the interface attempts to prevent errors before they occur.
Examples include:
Warning users before outbreaks occur. 
Confirmation before consuming action points. 
Disabled buttons when actions are unavailable. 
Clear visual indicators of remaining actions. 
Preventing errors is generally more effective than correcting them after they occur.

Recognition Rather than Recall
Information required during gameplay remains visible instead of forcing players to memorise it.
Examples include:
Role abilities always displayed on player cards. 
Current objectives shown on the game board. 
Status indicators visible throughout gameplay. 
Action icons supported by descriptive labels. 
This reduces memory load, especially for inexperienced players.
4.3 Accessibility Considerations
Accessibility was considered throughout the design process rather than being added after development. The wireframes follow the recommendations of WCAG 2.2 Level AA [2] to ensure that users with different abilities can interact effectively with the interface.
Key accessibility features include:
Large touch targets (minimum 48 × 48 pixels) 
Adjustable text size 
High-contrast mode 
Screen reader compatibility 
Colour-blind friendly indicators 
Text labels accompanying icons 
Information never communicated by colour alone 
These features improve usability for users with visual impairments, motor impairments and other accessibility needs.
4.4 Cognitive Load
Mobile users frequently interact with applications in distracting environments where attention is limited. According to Sweller's Cognitive Load Theory [18], reducing unnecessary mental effort enables users to complete tasks more efficiently.
To minimise cognitive load, the interface was designed with:
Simple screen layouts. 
Limited choices on each screen. 
Short instructional text. 
Clear visual hierarchy. 
Step-by-step task completion. 
Consistent navigation. 
These design decisions help users focus on gameplay rather than learning the interface.
4.5 Mobile-First Design
Since most university students regularly access digital services using smartphones, the prototype adopts a mobile-first design strategy [17]. Every wireframe was designed for portrait orientation using a standard smartphone screen size (375 × 812 points).
Mobile-first principles influenced several interface decisions, including:
Large buttons suitable for touch interaction. 
Thumb-friendly navigation. 
Minimal scrolling. 
Clear spacing between controls. 
Bottom navigation bar for one-handed use. 
These decisions improve usability on smaller screens while supporting efficient interaction.
[bookmark: _Toc234879349][bookmark: _Toc234879469]5 Storyboard Implementation
The final high-fidelity interactive storyboards for "Campus Crisis" have been developed using web technologies (HTML/CSS/JS) to simulate a mobile app environment (375x812px viewport). This interactive format goes beyond static images, demonstrating user flows, micro-interactions (e.g., pulsing animations, glowing infection nodes), and screen transitions.
Onboarding: Splash Screen and Tutorial.
Setup: Difficulty Selection and Role Assignment (featuring up to 6 university-specific roles such as Campus Medic, IT Technician, and Welfare Officer).
Gameplay Loop: Main Board (Campus Map covering Swansea, SA1, Carmarthen, Lampeter, Cardiff, and Wrexham), Inventory Cards Drawer, Radial Action Menu, and Epidemic Crisis Alert.

(Selected High-Fidelity Screenshots. The complete set is available in Appendix B)



[image: ]
Figure 1 Main Board (Campus Map)
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Figure 2 Radial Action Menu

[image: ]
Figure 3 Epidemic Crisis Alert
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The interface utilizes a "Modern Dark Mode" aesthetic featuring glassmorphism, tailored for the tense, strategic atmosphere typical of the Pandemic board game (Leacock, 2008).
Backgrounds & Surfaces: Deep slate blues (#0f172a, #1e293b) evoke a clinical, command-centre environment.
Threat Indicators (Semantic Colours): Red (#ef4444) is used strictly for danger, high infection rates, and the Epidemic popup. Green (#22c55e) indicates success, and Yellow (#eab308) signifies warnings.
Typography: The 'Inter' font family provides high legibility at small mobile sizes, adhering to WCAG 2.2 accessibility guidelines (W3C, 2023).
Graphics: Google Material Icons were chosen for their minimalist, universally recognizable metaphors, reducing cognitive load (Sweller, 1988).
[bookmark: _Toc234879351][bookmark: _Toc234879471]Changes from Wireframes based on Feedback
During the low-fidelity wireframe evaluation (using the think-aloud protocol), initial usability testing revealed cognitive friction points which led to specific changes in the high-fidelity design:
Map Navigation: Users found a static top-down map confusing for selecting actions. Change: The final design introduces a contextual "Radial Action Menu" that appears only when a specific campus node is tapped. This adheres to Fitts's Law by keeping actions close to the user's focal point (MacKenzie, 1992).
Information Overload: Wireframes attempted to show player cards and the map simultaneously. Change: The high-fidelity prototype introduces a sliding "Drawer" for Inventory Cards to reduce visual clutter, following the aesthetic and minimalist design heuristic (Nielsen, 1993).
Header Layout: Initially, the global menu button was placed arbitrarily. Based on feedback, it was integrated directly into the screen title bar to ensure it never disappears and uses screen real estate efficiently.
[bookmark: _Toc234879352][bookmark: _Toc234879472]6  Feedback Collection Process & Usability Testing 
[bookmark: _Toc234879353][bookmark: _Toc234879473]Collection Process & Persona Coverage
Feedback was collected iteratively using a "Think-Aloud" protocol combined with a post-test System Usability Scale (SUS) questionnaire (Brooke, 1996; Bangor et al., 2008). Test subjects were carefully selected to represent the four core personas developed during the initial user research phase:
1. Aarav Sharma (International Postgraduate): Evaluated the clarity of non-verbal icons and tutorial comprehension.
2. Margaret Hughes (Mature Student): Focused on accessibility, text contrast, and cognitive load.
3. Chloe Davies (Undergraduate): Focused on the thematic relevance and social/multiplayer aspect.
4. James Okafor (Hardcore Gamer): Focused on mechanics, strategic depth, and access to game statistics.
[bookmark: _Toc234879354][bookmark: _Toc234879474]Usability and Emotional Responses
Usability Feedback (Positive): Users found the bottom navigation bar highly intuitive. The distinct colour-coding of the virus cubes made threat assessment immediate.
Usability Feedback (Negative): Initially, users were confused about how to close the Inventory Cards drawer. This led to the addition of a clear 'collapse' icon and swipe-down gestures.
Emotional Response: The pulsing animations on infected nodes and the harsh red gradient of the "Epidemic!" popup successfully elicited a sense of urgency. However, some users noted that the constant pulsing was anxiety-inducing over time. This emotional feedback resulted in a "Reduce Motion" toggle in the Accessibility Settings.
These findings aligned with expectations: hardcore gamers mastered the UI quickly but demanded more stats, whereas casual players relied heavily on visual cues and the tutorial.
[bookmark: _Toc234879355][bookmark: _Toc234879475]7. Data Collection in the Working Version
[bookmark: _Toc234879356][bookmark: _Toc234879476]Types of Data to Collect
If this app were developed into a fully working version, a dual-pronged approach to data collection would be implemented:
Automatic Usage Data (Quantitative): Metrics include session length, win/loss ratios, screen drop-off rates, and time spent on the Action Menu. This can be collected automatically using analytics SDKs (e.g., Firebase) to log events passively in the background without interrupting the user.
Emotional & Attitudinal Data (Qualitative): Metrics include player frustration, satisfaction, and perceived difficulty. This requires direct interaction, collected via in-app micro-surveys (e.g., a "How tense was this match?" popup after a defeat) and user interviews.
[bookmark: _Toc234879357][bookmark: _Toc234879477]Differences and Application
Usage data tells us what is happening (e.g., "70% of players lose on Normal difficulty"), but emotional data tells us why (e.g., "Players feel overwhelmed by the lack of healing options"). Usage data is highly scalable, whereas emotional response data is subjective (Preece et al., 2023). Both datasets would influence the next version by balancing the difficulty curve—if analytics show a 90% loss rate and surveys show high frustration, the spawn rate of infection cubes on UWTSD campuses would be patched.
[bookmark: _Toc234879358][bookmark: _Toc234879478]8 Usability vs. User Experience (UX)
[bookmark: _Toc234879359][bookmark: _Toc234879479]Pure Usability vs. Engaging UX
If the Campus Crisis app had been designed purely from a functional usability standpoint (focusing only on efficiency and error prevention), the interface would look vastly different. It would likely resemble a basic list: text-based menus, standard grey buttons, and zero animations. While highly efficient for a machine, it would be incredibly boring for a human.
User Experience (UX) goes beyond usability to encompass the emotional, aesthetic, and engaging aspects of the interaction (Hassenzahl & Tractinsky, 2006). The goal of a game is not just to "complete a task quickly," but to have fun, feel challenged, and experience a narrative.
[bookmark: _Toc234879360][bookmark: _Toc234879480]Resolving Conflicts
During the design process, a major conflict arose between strict usability and immersive UX regarding the Epidemic Warning Popup.
Usability viewpoint: An epidemic occurs; the system should simply increment the infection counter and show a non-intrusive toast notification so the user can continue their turn efficiently.
UX viewpoint: An epidemic is a catastrophic game event. The player needs to feel the impact.
Resolution: UX took precedence. The design incorporates a full-screen, visually aggressive popup with dark red backgrounds and forces the user to explicitly tap "Acknowledge." While this technically reduces "efficiency" by interrupting workflow, it dramatically heightens the emotional stakes, which is the primary goal of entertainment software.
[bookmark: _Toc234879361][bookmark: _Toc234879481]9 Reflection
The overall design process demonstrated the immense value of integrating usability theory with practical user inclusion. Relying solely on heuristics (e.g., Nielsen's principles) provided a strong structural foundation, ensuring the interface was accessible and logically sound. However, the inclusion of potential users through think-aloud testing and SUS questionnaires revealed nuanced emotional responses that theory alone could not predict—such as the anxiety caused by constant pulsing animations. Balancing rigorous usability standards (WCAG 2.2, cognitive load theory) with the engaging, emotive requirements of UX design Ultimately resulted in a far superior, user-centred product.
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1. Difficulty Selection & New Game
[image: ]
Figure 4 Difficulty Selection & New Game


2. Role Selection (UWTSD Specific Roles)
[image: ]
Figure 5 Role Selection (UWTSD Specific Roles)


3. Main Board (UWTSD Campuses)
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Figure 6 Main Board (UWTSD Campuses)


4. Inventory Cards Drawer
[image: ]
Figure 7 Inventory Cards Drawer


5. Radial Action Menu
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Figure 8 Radial Action Menu


6. Epidemic Crisis Alert
[image: ]
Figure 9 Epidemic Crisis Alert




[bookmark: _Toc234879364][bookmark: _Toc234879484]Appendix B: Assignment 2 High-Fidelity Storyboards
1. Difficulty Selection & New Game
[image: ]
Figure 10 Difficulty Selection & New Game


2. Role Selection (UWTSD Specific Roles)
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Figure 11 Role Selection (UWTSD Specific Roles)


3. Main Board (UWTSD Campuses)
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Figure 12 Main Board (UWTSD Campuses)


4. Inventory Cards Drawer
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Figure 13 Inventory Cards Drawer


5. Radial Action Menu
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Figure 14 Radial Action Menu


6. Epidemic Crisis Alert
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Figure 15 Epidemic Crisis Alert
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