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Component 1 left Campus Outbreak as a set of greyscale wireframes, four personas grounded in survey data, and a list of problems raised by walkthrough testing and a peer heuristic inspection. This report carries the design forward: the wireframes have become full-colour storyboards, the changes prompted by round-one feedback are documented and justified, and the revised prototypes went back in front of testers matched to the same personas. The last two sections look past the prototype, at the data a released version would collect and at what the process shows about usability and user experience.

[bookmark: _Toc235111922]Full-Colour Storyboards

The four wireframe flows from Component 1 were rebuilt as full-colour storyboards, one per persona: Mara's asynchronous turn, Aled's live match, Priya's accessible session and Gareth's offline practice game. Each board was created with Inkscape at mobile proportions, with solid arrows marking the forward route, dashed lines showing where a flow loops back, and a shared legend recording the colour and state coding for all four. The complete set can be found in Appendix A, and Figures 1 to 4 reproduce the frames discussed below.

Every difference from the wireframes traces back to a Component 1 finding, and each changed frame carries a caption giving the reason. The walkthroughs and the peer evaluation converged on user control: all four testers wanted a way to reverse a move, and the inspection rated the gap Severity 3. As shown in Figure 3, a committed action now returns a result toast with an Undo control that stays live until the turn is submitted and the move becomes visible to teammates. Shneiderman lists easy reversal among the rules that let users explore without fear of breaking something [1]. Turn visibility, the other Severity 3 finding, was weak for everyone below Aled, so a persistent banner naming the turn now tops every in-game frame, counting actions down in the asynchronous flows and showing the timer in the live match and keeps system status in view, as seen in Figure 2 [2]. Gareth's account of tapping and hoping produced the third change. Every action now carries a one-line statement of its effect, repeated at confirmation with the actions left, so the player knows what a tap will do and what it did [3]. Mara could not tell her two active games apart, so each home-screen row now shows the round, the players and whose turn it is, as Figure 1 shows. The Severity 2 finding on the rules becoming hard to reach after the coach marks are dismissed is answered by a small “?” chip that reopens the tips and an intro banner pointing to the Help tab that has held the rules since the wireframes. The last change answers the inspection's finding that no error or recovery state existed, a real gap for a game played on patchy campus connections. The asynchronous flow now ends with a connection-lost screen that saves the turn locally, says so in plain text and offers a retry, reproduced in Appendix A as frame A7.
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Figure 1. Home screen with distinct game rows (frame A1).
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Figure 2. Board with the persistent turn banner (frame A2).
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Figure 3. Result toast with the Undo control (frame A5).
The colour scheme grew out of a constraint fixed before any swatch was picked. Priya's colour-vision deficiency had already set the project rule that colour never carries meaning alone, and WCAG 2.2 demands the same at criterion 1.4.1, with a 4.5:1 contrast minimum for text at 1.4.3 [4]. So every game state is coded four ways at once. At-risk is a vermillion tint with a diagonal hatch, a triangle mark and a text label; watch is amber with a square; safe is green with a circle. Strip the colour out and the board is still understandable; the hatch, shape and label coding precedes the colour pass, which the greyscale wireframes had already proven. Department roles use the Okabe and Ito palette, which stays distinguishable under the common forms of colour-vision deficiency, with the department's initial on each chip as a second cue [5]. Interface chrome had to stay out of the way of the three state colours, so buttons and banners run in a deep blue (#144E7C) that gives white text an 8.7:1 contrast ratio; body text sits at 15.7:1 on white and the at-risk label at 5.6:1 on its tint, all above the AA threshold.



Graphics stay flat and geometric because hatching at phone size only reads against simple shapes, so buildings appear as labelled cards with a status line and icons are confined to the bottom navigation and state marks. Storyboard C then shows the system under pressure. Its settings screen sets text size and high contrast once, and the frames that follow render in the resulting dark theme, white on black at 21:1 with enlarged blocks, thicker borders and no timer anywhere, as shown in Figure 4. C introduces no new screens, which is the point. Once the standard board is familiar, the accessible one already is too.

[image: ]
Figure 4. The board in the high-contrast theme (frame C3).
The same component system carries the other two flows. Aled's live match keeps the per-turn timer and adds lobby and result screens around the shared board, while Gareth's practice game drops all time pressure and keeps the enlarged, well-spaced controls from the wireframes, so all four boards stay recognisably one interface.
Each change was retested in round two and every Component 1 finding closed; the next section reports the sessions.
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Feedback on the colour storyboards was collected the same way as on the wireframes, moderated walkthroughs followed by a reaction-card pick, so the two rounds read side by side. Four testers were recruited against the same persona profiles, one per persona, which kept the sessions spread across the confidence and accessibility range the personas represent [6]. A guided walkthrough suits a static prototype because the moderator sets the path and can ask what a screen is for before anything is tapped [7].

The difference this round was focus. The first sessions explored the whole interface; these targeted the six changes, one task each: finding the game waiting on them and its round, reading the turn and actions from the banner, stating an action's effect before confirming, taking a committed move back, recovering the rules after dismissing a tip, and explaining the connection-lost screen. The full script can be found in Appendix B. Priya's tester worked in the high-contrast theme with enlarged text and had to name the at-risk building without mentioning a colour, and Gareth's began from the offline practice entry. Each session closed with the same five follow-up questions and a pick of five cards from the round-one reaction deck [8]. The instruments repeated on purpose. A shift in Gareth's cards means little unless the deck stayed still.

All six changes passed with all four testers, and the session records can be found in Appendix C. Each tester stated what Treat would do before confirming it, and Gareth put the difference plainly. "That explanation means I do not have to guess what the button does." The only split came on rule recovery, where he went to the labelled Help tab and admitted the “?” chip was easy to miss. Testing across screens, which round one never did, also showed three inconsistencies. The round number changed between A1 and A2, the action count disagreed between A4 and A5, and Storyboard C was missing the banner count and Undo frame. One survived from the wireframes and two came from the fixes themselves, so a correction needs retesting as much as the design it corrects. All three are fixed in Appendix A.
The card picks moved with the changes. Aled kept his round-one five, Engaging, Strategic, Clear, Effective and Organised, so the guidance cost the confident player nothing. Mara swapped Unclear for Clear once the game rows became distinct, and Priya dropped Unpredictable and Overwhelming for Accessible and Comfortable. Gareth's set is the headline. Intimidating, Confusing and Hard to use went, replaced by Approachable, Straightforward and Easy to use, a fuller reversal than expected. The persona least at home with games now describes the interface in its friendliest terms.
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A released Campus Outbreak would collect the evidence prototype testing cannot: four testers show where a design confuses, and only live play at scale shows what people do with it. The metrics worth having each check a bet placed during the two assignments. Undo events per hundred turns would show if the reversal control earns its place. A first-session funnel from install to a first completed turn would show where new players stall, Mara's abandonment risk made measurable. Median turn length in asynchronous games tests the claim that a turn fits a commute gap, taps on the “?” chip show where the rules are needed mid-game, and the count of players switching on high contrast tells the project what Storyboard C is worth. Match completion and rematch rates show how well the fifteen-minute live format holds attention, and connection-lost retries test the recovery path added after the peer evaluation.

Most of this arrives automatically, because an asynchronous game cannot work without a server that records who did what and when. The architecture gives us turn timestamps, action histories and error events. The game-specific measures are handled using custom logging. Google Analytics for Firebase handles event tracking, funnels and crash reporting, and a platform such as Mixpanel adds retention cohorts. Instrumented collection is an established method in HCI research [9], and once two versions of a screen exist the same pipeline supports a staged rollout that compares them on real players, the controlled-experiment approach Kohavi and colleagues describe [10]. Whether the suggested-move chip keeps novices past their first game is the kind of question an A/B split answers better than any walkthrough.

Emotional response does not log itself. Usage data says what happened and does not say anything on how the session felt, a quality the experience literature treats as its own object of study [11]. A single post-match prompt, one tap on a reaction word, carries the card method from the lab into the live app, and the System Usability Scale, served in-app to a sample of players each release, gives a score that can be tracked between versions [12]. Some questions still need a conversation, so short remote interviews would continue between releases, recruited in-app or through a panel such as UserTesting if the player base proves too small. Usage data is continuous and cheap; emotional data is sampled, voluntary, and biased towards players who feel strongly enough to answer. Each corrects the other, because a metric can say a feature goes unused and only a person can say why.

Collection this broad needs restraint. Event data would be stored under a random player code rather than a name (pseudonymised), tied to consent gathered at first run, in line with ICO guidance on UK GDPR [13], and nothing in the design needs location tracking, so none would be collected. Accessibility settings can imply a disability; the project needs the count of players using high contrast, has no use for their identities, and keeps that measure aggregate only.

The next design round then starts from numbers. If undo goes unused the toast placement gets another look, and if the tutorial funnel leaks at the action menu the effect lines get rewritten. The retest in the previous section shows the changes made sense to four people; the telemetry would show what they do for four hundred.
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A Campus Outbreak designed purely for usability, with efficiency, learnability and error prevention as the only yardsticks, is easy to picture, because at several points it was the version on the table. The campus board would flatten into a ranked list of buildings, the fastest layout to scan. The timer would go, since pressure produces nothing a usability metric values except mistakes. The suggested move would stop suggesting and simply act, because the fewest errors come from the system deciding. Colour could go too, as the shape and label coding already carries every state. Each choice is defensible on usability grounds, and together they delete the game. Nobody in the survey asked for the quickest disease-management form; what drew them was the campus they recognise and the coursemates they would play with. The experience literature draws exactly this line and treats instrumental quality as one part of an experience, never the whole [11].

The real conflicts were narrower. The main one was the timer. On usability grounds it should not exist: pressure causes mistakes, and for Gareth's motor needs it turns every tap into a gamble. But Aled plays for a short, tense match, and the survey backed him, with six of ten wanting sessions around fifteen minutes. The resolution was scope. The timer lives only in the synchronous mode chosen by people who want that pressure and is absent from the asynchronous, accessible and practice flows, so the two personas never meet on the same screen. Colour raised the same shape of problem here. Read as a usability question, Priya's colour-vision deficiency argues for shipping the greyscale build, which already worked; read as an experience question, a grey pandemic game has no urgency and no warmth. The shape, hatch and label system kept the usability work while colour went over the top as reinforcement, which is why the palette could be picked for feel first and checked against contrast after.

Across the two components, theory and testers did different jobs. The heuristics, the WCAG criteria and the reversal principle supplied the lenses, and most of the storyboards' structure traces back to one of them. But the corrections that mattered came from people. No principle predicted that two asynchronous games would blur together until Mara's tester failed to tell them apart, and no walkthrough could have found the missing error state, because a moderated session never leaves the working path. That one took the peer inspection, which applied the same heuristics to screens no tester had thought to question. Ten survey responses, four personas, four testers and one peer evaluator make a small evidence base, so every finding is treated as a signal for the next round to confirm [9]. Each instrument covered another's blind spot, and section IV shows how the assumptions that survived two rounds would face a third, against players instead of participants.
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Storyboard A: Mara, the asynchronous flow, frames A1 to A7, with the colour and state legend.
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Storyboard B: Aled, the synchronous flow, frames B1 to B6.
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Storyboard C: Priya, the accessible presentation of the asynchronous flow, frames C1 to C6
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Storyboard D: Gareth, the offline practice flow, frames D1 to D6.
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[bookmark: _Toc235111929]Round-two walkthrough script
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[bookmark: _Toc235111930]Round-two session records
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Storyboard C — Priya — Accessible asynchronous (label + shape, enlarged text)
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           Storyboard C — Priya — Accessible asynchronous (label + shape, enlarged text)  C1 · Resume turn    9:41              Games           Settings  ? Help CAMPUS OUTBREAK       PLAY — Asynchronous take turns at your own pace   Play live (Synchronous)  Practice — Offline vs AI ACTIVE GAMES  SA1 Outbreak · 4 players Round 3 · Library at risk  YOUR TURN  Estates vs Outbreak · 3 players Waiting on Aled…  Library Lockdown · 5 players Waiting on team…            Accessibility settings Text size, contrast — in Settings below The same entry point as Storyboard A. Consistency is the accessibility feature here. Settings below opens it; the shortcut card makes it discoverable.  C2 · Accessibility settings    9:41              Games           Settings  ? Help ACCESSIBILITY  Text size A    A  High contrast Dark theme, thicker borders   ON  Game state uses labels and shapes, never colour alone. Example:    AT RISK = tint + hatch + shape + label    SAFE = plain + tick + label  Save & continue Text size and high contrast set once. The panel states the project rule. Labels and shapes, never colour alone and shows what that looks like. C3 · Accessible board    9:41              Games           Settings  ? Help  YOUR TURN · ROUND 3 4 actions left CAMPUS · high contrast · no timer   Library   SAFE      Science  AT RISK     Union   SAFE     Halls   SAFE      S YOUR ROLE — Campus Security Lock down one building per round to slow the spread. The toggle now visibly does something: dark high-contrast theme (white on black, 21:1), enlarged blocks, hatch + triangle + label for risk, no timer. C4 · Considered action    9:41              Games           Settings  ? Help  YOUR TURN 3 of 4 actions left SCIENCE — choose action  ?  Treat infection Remove one infection level  Move to Science Bring your team to Science   Share knowledge Give intel to a teammate  Take your time. Nothing is timed. Large action rows with effect lines at accessible type sizes. Unhurried by design. The mode rewards planning rather than reflex. C5 · Confirm + Undo    9:41         YOUR TURN 2 of 4 actions left SCIENCE — confirm  ?  Treat Science block? This removes one infection. 2 of 4 actions left after this.  Confirm  Back    Infection reduced at Science  UNDO Undo stays available until the turn is submitted.       Games           Settings  ? Help The A5 confirmation and Undo in the high-contrast theme: same wording, enlarged targets, Undo live until the turn is submitted. Added after round-two feedback.  C6 · Submit + exit    9:41              Games           Settings  ? Help   Turn submitted Now Aled's turn.  Your game is saved. We will notify you when it is your move.  Close The same clean exit as A at high contrast: plain-text confirmation, saved-state note, one large Close target. No sense of holding others up.   REUSE NOTE Storyboard C introduces no new screens; including the confirmation-and-Undo step, which is the asynchronous flow's A5 in the high-contrast presentation. Text scale up one step, the dark theme on, no timer anywhere. Same layout, same learning: once the standard board is familiar, this one already is too.       
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Storyboard D — Gareth — Offline vs AI (onboarding, large untimed controls)
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          Storyboard D — Gareth — Offline vs AI (onboarding, large untimed controls)  D1 · Solo    9:41              Games           Settings  ? Help OFFLINE — Practice vs AI  Play solo vs AI learn at your own pace    No internet needed  A no-stakes way to learn the roles before playing with others. A no-stakes way in for a non-gamer: one big filled entry, an explicit no-internet chip, and a card that keeps the first game no-stakes.  D2 · Team setup    9:41              Games           Settings  ? Help TEAM SETUP Your AI teammates   I IT bot easy   E Estates bot easy   L Library bot easy Difficulty   Easy Normal Hard  Start practice Three AI teammates as role chips with names, difficulty defaulting to Easy. Low-pressure configuration before play, all targets full width.  D3 · Board, large controls    9:41              Games           Settings  ? Help  YOUR TURN Take your time  PRACTICE  SA1 WATERFRONT CAMPUS  Library   SAFE      Science  AT RISK     Union   SAFE     Halls   SAFE     TAKE ACTION The shared board at large scale with one primary action button. The banner says take your time; the practice pill keeps the stakes explicit. D4 · Action, no timer    9:41              Games           Settings  ? Help  YOUR TURN No clock LIBRARY — YOUR MOVE  TREAT Remove one infection level  MOVE Bring your team here  UNDO Big, well-spaced targets. No clock anywhere in this mode. Two oversized action buttons with effect lines and a full-width Undo. The Severity 3 reversal fix at the scale the dexterity need requires.  D5 · AI turn    9:41              Games           Settings  ? Help    I AI'S TURN   PRACTICE SA1 WATERFRONT CAMPUS   Library  AT RISK     Science   SAFE     Union   SAFE     Halls   SAFE        IT bot is treating Library…  Next Learning by watching: the banner shows the AI's turn, the toast narrates the IT bot treating the Library, and Next keeps the pace in Gareth's hands. D6 · Round end → social    9:41              Games           Settings  ? Help    ROUND COMPLETE You've got the basics. Ready to play with people?  Start an async game  Practice again Async lets you take turns across the day, no pressure. Practice resolves with encouragement and a hand-off: the primary action is a relaxed asynchronous game with colleagues, solo replay stays available.     
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Round-two moderator task script
One task per Component 1 change. Each task was read aloud with the named frame in view.

1. Show AL: "You have games on the go. Which one is waiting on you, and what round is it in?"
2. Show A2: "You have opened the game. Whose turn is it, and how many actions do you have left?"

3. Show Ad: "You want to help the Science building. Before you confirm anything, tell me what the Treat option will
actually do.”

4. Show A5: "You have confirmed it and changed your mind. Take it back."
5. Still on the board, after the tip was dismissed: "You have forgotten a rule. Where would you go right now?"
6. Show A7: *This appears mid-tur. What has happened, and is your turn lost?"

The tester matched to Priya ran the board tasks in the high-contrast theme with enlarged text and was asked to name the
at.risk building without mentioning a colour. The tester matched to Gareth began from the offline practice entry. Each session
closed with the round-one follow-up questions and a pick of five cards from the same reaction deck.
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Session record - tester matched to Aled
Persona profile: experienced strategy gamer

Al - Active games
"SAL Outbreak is waiting on me. It is in Round 3."

A2 - Turn banner
“Itis my tum, and | have four actions left. Although, the previous screen said Round 3 and this one says New Game -
Round 1."

A4 - Treat description
“Treat removes one infection level from Science.”

AS - Undo
“I would press Undo beside the infection-reduced message.”

Recovering the rules
"I would press the question-mark button at the top. The earlier tip says that it reopens the contextual guidance.”

A7 - Connection lost
“The connection has dropped, but the turn has been saved locally and will synchronise when the connection returns. The
tumn is not lost."

Moderator observation: Completed every task immediately. Noticed the round-number inconsistency and that A4 and A5 both
display two actions remaining even though the confirmation says two actions will remain after treatment.
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Session record - tester matched to Mara
Persona profile: short:session commuter with ADHD

Al - Active games
“The first one, SA1 Outbreak. It says Your turn and Round 3.

A2 - Turn banner
“Itis my turn, and | have four actions left. | am confused because | thought the game was already on Round 3, but this
says Round 1."

A4 - Treat description
“Treat reduces the infection at Science by one level."

AS - Undo
“I would tap Undo in the confirmation message.”

Recovering the rules
“I would tap the question mark because it should bring the tip back without taking me away from the board."

A7 - Connection lost
“My internet connection has gone, but the turn is saved on the phone. It will upload later, so | have not lost it."

Moderator observation: The YOUR TURN label made the correct game easy to identify. The concise action description was
understood quickly. The unexplained change from Round 3 to Round 1 caused hesitation.
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Session record - tester matched to Priya
Persona profile: low vision and colour-vision deficiency

Al - Active games
“SA1 Outbreak is waiting for me, and it is in Round 3. I can read that directly from the text rather than relying on the
colour."

A2 - Turn banner
“Itis my tum, with four actions left.”

A4 - Treat description
“Treat removes one infection level from Science.”

AS - Undo
“I would select Undo next to the result.”

Recovering the rules
"I would use the question-mark control for this particular rule. | would use the labelled Help tab if | needed the complete
rules."

A7 - Connection lost
“There is no connection, but the message says the tun is saved on this phone and nothing is lost.”

Moderator observation: All information on the standard asynchronous screens was understood without interpreting colour.
However, Priya's high-contrast board displays YOUR TURN - ROUND 3 and No timer rather than the number of actions
remaining, and her accessible flow does not visibly reproduce the confirmation-and-Undo screen, so those two changes had
not been demonstrated consistently in Storyboard C.
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Session record - tester matched to Gareth
Persona profile: non-gamer with a dexterity condition

Al - Active games
"SAL Outbreak. The Your tumn label shows that it is waiting for me, and underneath it says Round 3."

A2 - Turn banner
“Itis my tum, and | have four actions left.”

Ad - Treat description
“Treat takes away one infection level from the Science building. That explanation means | do not have to guess what the
button does."

AS - Undo
“I would press Undo beside the message saying the infection was reduced.”

Recovering the rules
“I would probably press Help at the bottom because it is labelled. I might not immediately know that the small question
mark reopens the tip."

A7 - Connection lost
“The internet has stopped working, but the tum is saved on the phone. No, | have not lost the turn."

Moderator observation: Completed all six tasks. The labelled Help destination was more discoverable than the contextual
question-mark icon. The large Undo control in Gareth's offline storyboard is better suited to his dexterity needs than the
smaller Undo pill in A5.
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Reaction-card picks - both rounds

Five cards per tester from the same reaction deck; round-one picks shown for comparison.

Tester matched to Aled
Round one: Engaging, Strategic, Clear, Effective, Organised
Round two: Engaging, Strategic, Clear, Effective, Organised

Tester matched to Mara
Round one: Friendly, Approachable, Organised, Unclear (games list), Straightforward
Round two: Friendly, Approachable, Organised, Clear, Straightforward

Tester matched to Priya
Round one: Unpredictable (actions), Inviting, Helpful, Overwhelming, Clear (save state)
Round two: Inviting, Helpful, Clear, Accessible, Comfortable

Tester matched to Gareth
Round one: Intimidating, Confusing, Ordinary, Helpful (prompts), Hard to use
Round two: Helpful, Approachable, Straightforward, Comfortable, Easy to use

Cards were picked at the close of each session, after the six tasks and the round-one follow-up questions. The deck was identical to round one.
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