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[bookmark: _Toc232343183][bookmark: _Toc232346907][bookmark: _Toc001]1. Introduction
This report contains the design and usability testing of the full-colour interface for UWTSD Pandemic, a cooperative mobile game in which up to six players each assume the role of a university member and collaborate to stop an outbreak of an infectious disease from getting out of hand. The user research that was laid out in the first part of this assignment was based on the evidence and included four personas, wireframe storyboards with low fidelity, as well as feedback from the users and peer evaluators [1] and [2]. The objective of this report is to share how those wireframes made the transition to a full-color prototype.
The goal of this report is to show how those wireframes turned into a complete full-color prototype. It includes: The reasoning behind the selected colour palettes and graphics; A detailed discussion of the main screens with reference to interaction design theory; Discussion of changes based on feedback received during Component 1; Methods and outcomes of usability testing on the prototypes of the colours; A plan for data collection as part of a working version; A reflective discussion of the tensions between pure usability and wider user experience (UX) that arose during the design process. The design is based on a human centred design process (according to the standards ISO 9241-210 [3]), and decisions are based on established usability heuristics [4] and accessibility guidelines [5] and on color-theory research [6]. In as much as possible, potential users were placed in the loop of the evaluation process, not just designer inspection.
[bookmark: _Toc232343184][bookmark: _Toc232346908][bookmark: _Toc002]2. Full-Color Design Storyboards
[bookmark: _Toc232343185][bookmark: _Toc232346909]2.1 Color Scheme and Graphics Rationale
The color palette for UWTSD Pandemic was derived from three constraints: the university's institutional identity, the accessibility requirements identified in Component 1 (particularly Persona 3, Chloe, who has deuteranopia), and the emotional tone appropriate for a cooperative crisis-management game.
The main colour palette is more of a navy-teal base (#0F1B2D) and accented with navy-blue (#2E8B8B). There are two benefits to this option. Firstly, it is consistent with the University of Wales Trinity Saint David's visual identity which has deep blues and teals throughout its public facing material, thus providing an instant sense of place [7]. Second, the wavelength of teal is in the blue-green region and is well discerned by most types of colour vision deficiency, such as Deuteranopia [8]. Okabe and Ito [6] specifically suggest a teal-green color combination instead of red-green for color blindness. The most critical part of the interface is the infection level indicator system and it is based on a sequential workflow from green (low) to amber (medium), orange (critical) to red (critical), indicating increasingly higher levels of infection. Most importantly, each level is "delivered" to the player in three ways on the game board screen: by color tint, with a numeric badge, and by a unique icon warning. This multi-channel approach meets the WCAG 2.1 criterion 1.4.1 (Use of Color), which states that information that is presented through colors must also be conveyed in other ways [5]. A desaturated red (#D65A5A) was selected instead of a pure bright red for the outbreak alert modal. The bright red would draw attention, but could cause eye strain for people who are photosensitive and may be brown/borderline to a protanope. The softer red adds urgency, but isn't intimidating. The typography is very clear, with a hierarchy of 28pt bold, 22pt bold, 16pt regular, and 13pt. All text is set in a clean, sans-serif typeface (system default sans-serif on mobile) to increase readability at small sizes. Line spacing is 1.4x or as recommended by WCAG for readable text spacing [5]. The screens were created in Figma, which was selected for its component system which made it easy to rapidly test and change designs; every time a design change was made, such as a change in color or font size, in the master design system, all 12 screens would update accordingly. This proved beneficial when testing to make subtle contrast changes were recommended by several testers.
[bookmark: _Toc232343186][bookmark: _Toc232346910]Color Assignment Table
	Element
	Color
	Rationale

	Background
	#0F1B2D (deep navy)
	High contrast, low eye strain, UWTSD identity

	Primary accent
	#2E8B8B (teal)
	Color-blind safe, university-aligned

	Success/action
	#4CAF7D (green)
	Positive actions, confirms, proceed

	Warning/alert
	#E8A838 (amber)
	Medium threat, event cards, caution

	Danger/critical
	#D65A5A (soft red)
	Outbreaks, high infection, errors

	Text primary
	#F0F4F8 (off-white)
	Readable on dark backgrounds

	Text secondary
	#8BA3BE (slate)
	Labels, captions, non-critical info

	Highlight
	#3AAFA9 (bright teal)
	Selection, current player, focus


[bookmark: _Toc232346911][bookmark: _Toc232343187]Table 2.1: Color Assessment Table.
[bookmark: _Toc232346912]2.2 Key Screens Discussed
The full suite of 12 storyboards is included in Appendix D, but three of them are discussed in detail here for being representative of the design choices of interaction that drive the player experience.
[bookmark: _Toc232343188][bookmark: _Toc232346913]The Main Game Board (Hub Screen)
The game board is the focus of the interface (Figure 2.1) and is the screen that players will view most of the time during a game. It's designed to allow people to see the system status heuristic proposed by Nielsen [4]: current player, remaining actions and outbreak counter are all always visible in a persistent header bar. This meets the highest grade of the research in Component 1, where 83% of the people who completed the questionnaire agreed 'clearly seeing whose turn it is' was essential.
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Figure 2.1: Main game board showing campus map, infection levels, and action grid.
The action grid at the bottom places the six core actions (Move, Treat, Research, Build, Cure, Pass) in a 3x2 grid of large touch targets. The buttons are at least 80x65 pixels, which is more than the 44x44pt size minimum recommended by Apple's Human Interface Guidelines [9] and meets Fitts's Law [10] which states that larger, closer targets are faster and more accurate to acquire. The Pass and Cure buttons, which, in the Component 1 wireframes were adjoining each other are moved further apart to avoid the mis-tap issue that Marcus (Persona 4) faced while testing it.
[bookmark: _Toc232343189][bookmark: _Toc232346914]The Outbreak Alert Modal
The outbreak alert (Figure 2.2) is an interruption screen which requires immediate attention. It is a design of the so-called error-prevention and error-recognition heuristics [4]. During outbreak, the modal will feature the darkened overlay, a larger warning icon next to the text 'OUTBREAK ALERT' and a prominent 'Respond Now' call-to-action button.
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Figure 2.2: Outbreak alert modal with threat level, affected zones, and response actions.
The threat is not only indicated by color intensity, but also by a large number (1-5). Below this, the individual zones affected by the outbreak in plain text are listed: The game has a secondary ‘Request Team Assistance' button that players can use to indicate help without taking full action, further reinforcing the cooperative aspect. This feature was developed from the emotional-response work completed in Component 1, where participants preferred the collaborative aspects of the teamwork mechanics to competitive aspects.
[bookmark: _Toc232343190][bookmark: _Toc232346915]The Settings and Accessibility Screen
The settings screen (Figure 2.3) reveals settings which are frequently hidden in mobile games, such as text size control, high-contrast mode, color blind safe indicators, and haptic feedback toggle buttons. These directly address the accessibility needs outlined in Component 1, especially those of Marcus (low vision) and Chloe (color vision deficient).
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Figure 2.3: Settings screen with accessibility controls and prominent Return to Game button.
The settings screen has the accessibility options as well as a large Return to Game button. The screen has a continuous ‘Return to Game' button at the bottom that has both text and a game-board icon. This addition was due to feedback received from the peer evaluator in Component 1 which indicated that the 'back' chevron on the wireframe settings screen was not labeled, which violated 'user control and freedom' heuristic [4]. The new button is highlighted in high contrast (#3AAFA9) against the dark background, making it immediately discoverable – even for users who stumbled on the settings while playing.
[bookmark: _Toc232343191][bookmark: _Toc232346916]2.3 Changes from Component 1 Wireframes
We went through several iterations in the process of moving from greyscale to full-colour prototype, each of which responding to particular feedback from user tests and/or peer review in Component 1. These changes and their reasons and design principles are summarized in table 2.1.
	Element
	Change
	Justification

	Cure progress bar
	Replaced ambiguous striped bar with labelled percentage + card count
	Dayied mistook it for a loading spinner [1]

	Action grid layout
	Increased spacing between Pass and Cure buttons
	Marcus mis-tapped Pass when aiming for Cure [10]

	Settings return path
	Added prominent 'Return to Game' button with icon + text
	Peer evaluator flagged missing labelled back route [4]

	Role selection scroll
	Added pagination dots; reduced card height for visibility
	Peer evaluators missed scroll affordance

	Infection badges
	Moved from top-right to center of zone nodes
	Overlapped with adjacent labels at 140% text size

	Event card overlay
	Added dismiss 'X' button outside primary action
	Participants tried to tap outside to dismiss

	Outbreak pulse
	Reduced animation intensity from 100% to 20% opacity
	Marcus found full flash startling


Table 2.2: Changes from Component 1 wireframes to full-color design.
[bookmark: _Toc232343192][bookmark: _Toc232346917][bookmark: _Toc003]3. Prototype Feedback and User Testing
[bookmark: _Toc232343193][bookmark: _Toc232346918]3.1 Testing Method
A think aloud protocol [2] was used to assess the colour prototypes, with a short post task questionnaire. Each of the four personas from Component 1 was matched with a participant: Aisha (confident young gamer, no access needs), Dayied (mature student with dyslexia), Chloe (PhD student with deuteranopia) and Marcus (undergraduate with low vision and reduced grip strength). This purposive sampling ensured representation across the spectrum of accessibility requirements, technical confidence levels and gaming experience found in the initial research. Participants were required to perform three typical tasks: (1) create a new four-player game, select a role, and (2) play a full game turn as an infected player, and (3) take action on an outbreak alert. The sessions were held remotely using Microsoft Teams, where participants were able to see the prototype on their own device at the actual screen size. The sessions were about 20 minutes in length and were audio and/or video recorded with consent for later analysis.
[bookmark: _Toc232343194][bookmark: _Toc232346919]3.2 Findings
[bookmark: _Toc232343195][bookmark: _Toc232346920]Usability Findings
The four subjects were able to perform all three tasks without help, but with varying performances. The experienced gamer, Aisha, completed all tasks within less than four minutes whereas Dayied took eleven minutes, mainly because he was careful to read the label and description of each task. Three usability problems were identified. Initially, the event card overlay (shown during gameplay) did not have a dismiss button and as a result two players reached their hands out to tap on top of the card to close it, only to realize there was a 'Accept and Continue' button. The first two sessions did not include a close affordance (a small 'X' in the corner) that was added after the first two sessions. Second, badges showing the level of infection were originally placed in the top right of the zone node, but during text reflowing these were overlapping with adjacent zone labels, which Marcus (140% text size) noticed. This turned out to be corrected by moving the badges to the center of each node. Third, Chloe verified that she was able to play without decisions that were made based on color, thus confirming the approach of multi-channel encoding.
[bookmark: _Toc232343196][bookmark: _Toc232346921]Emotional Response Findings
The emotional response data showed a pattern that was similar to the pattern of Component 1's data, but with some nuances. The turn indicator that was always visible and the confirmation dialogs before destructive actions were highly rated by all four participants as 'sense of control'. This was important for Dayied, as he had indicated in Component 1 that he feared that he was ‘ruining the game for other people'. All 3 participants used words such as 'tense' or 'urgent' when referring to the outbreak alert screen, which is the sentiment that is desired. The red background pulse effect, which is a subtle animation in the interactive prototype, however, initially perplexed Marcus. The intensity of the pulse was lowered from all in, all out flash to a more subdued 20% oscillation of intensity but still providing an alert without causing discomfort.
[bookmark: _Toc232343197][bookmark: _Toc232346922]Feedback Summary Table
	Persona
	Task time
	Positive feedback
	Issue raised

	Aisha (P1)
	~4 min
	Layout 'obvious', praised simplicity
	Wanted even fewer on-screen hints

	Dayied (P2)
	~11 min
	Felt in control with confirmation dialogs
	Cure bar resembled loading spinner

	Chloe (P3)
	~7 min
	Numeric badges worked without color cues
	None; accessibility features validated

	Marcus (P4)
	~9 min
	Large targets usable at 140% text size
	Outbreak pulse too intense; badge overlap


Table 3.1: Summary of feedback from color prototype testing.
[bookmark: _Toc232343198][bookmark: _Toc232346923][bookmark: _Toc004]4. Data Collection in the Working Version
If UWTSD Pandemic were to become a working application, there would need to be a well-established data collection plan in place to provide feedback for an iterative process of improvement. This part makes a distinction between two kinds of data: usage data (behavioural data) and emotional-response data (attitudinal data), and addresses the ethical implications that lie in each of these.
[bookmark: _Toc232343199][bookmark: _Toc232346924]4.1 Usage Data: What and How
When the players tap, how long they spend on each screen, where they drop off from the session, and which features they use most - these are all elements of the data collected for usage. This data can be automatically collected via event logging and is not subject to any interruption of the player experience. The following measure(s) would be most useful to UWTSD Pandemic: Average play session duration, number of sessions per week and retention rate (returning within 1 day, 7 days, 30 days) to measure engagement over time. 
· Time spent in the app: Records how long users are engaged in the app, identifying how long users stay in the app. This would indicate a usability issue with that flow if a high percentage of players are dropping.
· Action frequency: How frequently is each game action (Move, Treat, Research, Build, Cure) used, and what is the ratio of use between them - showing possible imbalance in the game design. 
· Error events: Mis-taps on the action grid, accidental Pass selections, and number of times undo was used. There would be some levels of undo which would show high levels if the labelling was unclear, or the placement of the buttons was not good. 
· Accessibility feature usage: Percentage of use of high contrast mode, text size adjustments, and color blind safe indicators. This information proves whether or not investments in accessibility are being made to the right people. This information could be collected using the free tier of Firebase Analytics, which supports mobile apps, brings real time dashboards and event tracking with minimal development effort [11]. Hotjar's mobile session replay could also enable designers to view player interactions in an anonymized manner in finer detail than what was captured in the aggregated metrics [12].
[bookmark: _Toc232343200][bookmark: _Toc232346925]4.2 Emotional-Response Data: What and How
Emotional-response data: Information about players' feelings regarding experience enjoyment, frustration, teamwork, perceived difficulty. This is not something that can be deduced from the behavior, but rather must be asked from the users themselves. 
The following methods of collection would be used: Micro-surveys: 
· One question rating (e.g., 'How fun was this game? The stars (1-5) are immediately displayed after the end of a game while the experience is still fresh in the player's mind. This is more likely to bring higher responses than email surveys due to the fact that it requires minimum effort at peak engagement [13]. 
· Longitudinal satisfaction trends were measured with the Net Promoter Score (NPS) question ('How likely are you to recommend this game to a friend?') sent to users every 30 days. If NPS contain significant dips, they would be investigated further for recent changes. 
· Qualitative interviews: A purposive sample of 6-8 players across the personas spectrum were interviewed quarterly in a semi structured format of the interviews conducted in Component 1. These will give you rich contextual data that quantitative measures won't, which will help you learn more about the user [2].
[bookmark: _Toc232343201][bookmark: _Toc232346926]4.3 Ethics and Consent
Under GDPR, all data collection will have to be based on explicit informed consent. It would be displayed in a privacy notice to players on its initial launch, if they did not already understand, how data is used, how it is collected and how players can opt out. Data would be anonymised at the time of collection and no personally identifiable information would be attached to behaviour logs. The data from surveys and interviews would be collected separately from usage data and would only be aggregated and analyzed for emotional response. The players who are less that 18 years old would need to be accompanied by their parents and all the data would be stored on the servers located in the European Union to meet data residency requirements.
[bookmark: _Toc232343202][bookmark: _Toc232346927][bookmark: _Toc005]5. Usability vs User Experience
[bookmark: _Toc232343203][bookmark: _Toc232346928]5.1 Thematic Visual Effects vs Loading Speed
Under GDPR, all data collection will have to be based on explicit informed consent. It would be displayed in a privacy notice to players on its initial launch, if they did not already understand, how data is used, how it is collected and how players can opt out. Data would be anonymised at the time of collection and no personally identifiable information would be attached to behaviour logs. The data from surveys and interviews would be collected separately from usage data and would only be aggregated and analyzed for emotional response. The players who are less that 18 years old would need to be accompanied by their parents and all the data would be stored on the servers located in the European Union to meet data residency requirements.
[bookmark: _Toc232343204][bookmark: _Toc232346929]5.2 Rich Theming vs Clarity
The tension between usability and UX was the greatest in the outbreak alert screen. From a pure usability perspective, the best outbreak notification would be a simple text banner at the top of the screen, non blocking, instantly dismissible and minimally disruptive to the task flow of the player. From a UX and game-design point of view, however, an outbreak is a pivotal event in the story of the game. The use of a modal, dark background and pulsing red tint puts an emotional emphasis on the game, making it compelling [14].
[bookmark: _Toc232343205][bookmark: _Toc232346930]5.3 Onboarding Guidance vs Freedom
The original design idea was to place the game board behind a series of photographs of the actual buildings on the UWTSD campus providing a strong theme to the game. However, during initial testing, these backgrounds had the effect of lowering the contrast of the infection-level badges and zone labels, especially in bright ambient light (which is a frequent situation when playing on a mobile phone). Personas Marcus (Persona 4) stated that the photos setting makes everything difficult to comprehend. A compromise was reached with a dark solid colour background (#0F1B2D) and campus silhouettes shown in very low opacity (5%). This helps to maintain a bit of place while not dominating the functional elements. The usability (legibility) was emphasized over any aesthetic richness, as Nielsen has suggested that any aesthetic decisions should not get in the way of usability [4].
[bookmark: _Toc232343206][bookmark: _Toc232346931]5.4 Reflection on the Tension
The three examples show that usability and UX are not incompatible but balanced dimensions which need to be balanced in a context dependent manner. The three levels of Design of Norman, visceral level (immediate emotional response), behavioral level (applicability) and reflective level (long-term meaning) are useful [1]. The UWTSD Pandemic's design priorities are behavioral design on screens of function (game board, settings) where efficiency is key and visceral design on screens of interruption (outbreak alerts, event cards) where emotional engagement is essential. Cooperative mechanics and campus theming help to establish a sense of team cohesion and shared goals, addressing the reflective level.
[bookmark: _Toc232343207][bookmark: _Toc232346932][bookmark: _Toc006]6. Reflective Summary
[bookmark: _Toc232343208]Reflecting on both parts of this assignment, the design process for UWTSD Pandemic has been a practical application of how usability theory and user involvement has resulted in a functional and emotionally moving interface. Rigorous user research has been carried out in Component 1 and the foundation has been laid. Use of mixed methods (online questionnaire for breadth, semi-structured interviews for depth) yielded four different personas with conflicting needs. Aisha wanted the speed, Dayied wanted the reassurance. Chloe required colour-blind safe indicators, Marcus required large touch targets and re-flowed layouts. Because of the MoSCoW prioritization process, it was forced to make explicit trade-offs, in which accessibility considerations (which impact real users) did not get "lost" in favor of features that looked more interesting to design. Component 2: The transition from wireframes to colour presented that the low fidelity prototypes were great to test structure and flow but were not sufficient to test emotional response. After adding color, animation and sound, the greyscale wireframes were given feedback such as 'it looks clean' and 'it is easy to follow,' but it wasn't until these elements were added back that testers started to talk about emotion, such as ‘tense’ and ‘urgent. This confirms the iterative design process outlined by Sharp, Preece and Rogers [2] – each stage is able to solve different questions, and jumping to high fidelity would have masked structural issues which were inexpensive to solve in wireframe. Including real users throughout the process not just at the beginning or end; was the single most valuable decision. The confusion around the progress bar for the cure, the mis-tap on the Pass button, Chloe's confirmation that the numeric badges cured her color-vision loss, and the observation by the peer evaluator on the missing progress back to the settings: none of these issues would have been detected by designer inspection alone. This is in line with the basic rule of human-centered design: people using the system should be the final judges of its quality [3]. If I were to start this project over again, I would have started with users much earlier, maybe with paper prototypes and then had a second round of testing with the changes; I would have closed the evaluation loop completely. There are flaws in the design, but there are also flaws in every design. However, it is research-based, accessibility evaluated, and supported by both analytical power of usability engineering and human-nature understanding that make usable interfaces fun.
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Figure D1: Splash screen
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Figure D2: Main menu with New Game
[image: ]
Figure D3: Game setup screen
[image: ]
Figure D4: Role selection
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Figure D5: Main game board
[image: ]
Figure D6: Player hand
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Figure D7: Research and cure screen
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Figure D8: Event card
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Figure D9: Outbreak alert
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Figure D10: Settings and accessibility
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Figure D11: End game screen
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Figure D12: Navigation map
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