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[bookmark: _Toc216726411]1.Introduction
Usability engineering fills this gap in research results and interaction effectiveness by translating user evidence into visual and behavioral specifications that can be assessed before implementation. For this second submission, a mobile-first, three-player deduction game based on a deduction model with three players on the UWTSD campus progresses from black and white wireframes into a full-color set of storyboards, and this effort records evidence from a formative evaluation with a strategy for a functional build. The goal is to show an information architecture, visual language, and interaction lexicon to support clarity, efficiency, and inclusive interaction under real-world conditions, in keeping with standards for interaction and presentation [1, 2].

The colored storyboards flesh out a series of decisions regarding hierarchy, contrast, typography, iconography, and motion in a manner which maintains a level of disciplined simplicity characteristic of low-fi designs. A coherent path through all these elements begins with main menu function, continues with role and campus interaction, provides for exploration and inventory management, and ends with an outcome and debriefing in each frame. Accessibility is incorporated at a basic level through focus indicators, labeled controls, touch elements suitable for handheld ergonomics, and a reduced motion strategy, which all incorporate largely accepted interface design principles to reduce cognitive load and increase recognizability [5].

Evaluation utilizes a lightweight usability test focused on intent clarity, navigation predictability, and task efficiency. To complement this approach, a telemetry plan will be described with a focus on usage information in contrast with self-reported affective measures. The submission will conclude by weighing the balance of usability with consideration of where narrative or affect impact can be added and where it will be deliberately limited. In total, this report shows systematic progression from research, through design, through evaluation, and into specific follow-up steps in accordance with established standards [1], [2], [5].

[bookmark: _Toc216726412]2.Design System
The color storyboards convey a unified design language with a focus on legibility, tone, and mobile friendliness. A visual hierarchy is achieved using minimal contrast combinations, which adhere to current guidelines for information display without introducing too much color competition among elements [2]. Major controls are highlighted with a saturated accent color above minimum contrast requirements against the parchment paper background, while body texts and icon strokes employ a dark graphite color to provide contrast ratios of at least 4.5:1 when viewed on handheld devices. Headings are set in a heavier weight with a narrower line height than paragraph texts for a more legible typographic hierarchy without dramatic font effects, which conform to platform recommendations for environments with heavy motion effects [10]. Button texts follow a verb-centric strategy to improve parsing efficiency and clarify intent mappings.

Accessibility is built in instead of added on. Focus indicators are present all the time and placed outside control boundaries to avoid truncation at small sizes. Touch targets satisfy a minimum physical size suitable for one-hand interaction, and animation conforms to a reduced motion strategy where causal narrative explanations are maintained without introducing lag in interaction. Non-speech sounds come with captions so that information is not fragmented along channels, and iconography is labeled with accessible names and descriptions that do not rely on in-group parlance but rather on screen meaning conforming to principles of inclusive design [6]. Taking together, these principles work towards making structure externalized and memory load reduced such that users understand where to interact rather than how to interact. Such considerations illustrate principles of presentation established in current standards of ergonomics while being true to the aesthetic branding of an experience with a campus setting in mind [2], [3], [10].

[bookmark: _Toc216726413]3. Colored Storyboards and Navigation Flow
The sequence of states in the storyboard conveys the information architecture and interaction rhythm of the application in six core states. The main menu serves as an orientation point with a single prominent action to initiate a task and additional actions to continue, open settings, or access help. The requirement is to achieve time-to-first-action optimization by removing ambiguity of what to do next, while assistance remains one tap away. The interaction design strategy is based on interaction guidelines where clarity of intent and predictable paths of entry in the first interaction moments have a priority [1].

Role selection is where role identity emerges without cognitive debt. Every card is given both an at-a-glance summary and a direct selection option. The indication of selection and a summary box provide consequence without dividing attention. The selection screen is optimized for both touch interaction and keyboard navigation, with attention drawn to focus indicators on consideration of accessible requirements presupposed in inclusive design principles [6]. The design will not deeply branch or configure too heavily at this point; players will be given a sense of control without being forced into commitment to unclear choices early on, which conforms with interface principles for novice-friendly designs [5], [11].

The campus map is schematic and not a direct representation. Points are laid out in a grid to aid in location recall, with specific indicators showing interactivity. Selecting a point cycle into a brief normative animation leading into investigation mode. Investigation mode is a dedicated work area highlighting a progress bar, an array of tiles representing clues discovered, and a set of primary operations: examine an artifact, share information to the team message log, or return to the map. Completion status is affirmed via status toasts without disrupting activities at the point of work. The goal is based on recognition rather than recall: controls are in fixed positions, and icon semantics cover verb meanings across screens [5], [11]. The inventory serves as an external memory, taking exploration and turning it into possible actions. Objects are laid out in a grid with filtering and a detail panel with options to 'use,' 'share,' or 'discard.' Importantly, navigation can be undone, with a constant 'back' graphic returning the user to the map in one step, reinforcing predictable associations and alleviating path confusion and miscalculation [1]. The result state completes this loop with a 'resolved' or 'time-expired' outcome followed by a brief debrief that recounts which connections were correct and what might have increased certainty. Buttons for replay and main menu appear equally legible, permitting a balance of momentum and closure. Overall, this sequence respects principles of inclusive design—visible labeling, readable contrast, focus—and good interaction design principles, such as stable control location and no concurrent goals [6], [11].

[bookmark: _Toc216726414]4. Changes from Wireframes
To transition from Greyscale wireframes to Colored, decisions had to be made-and-break based on friction points discovered and then tested in a formative evaluation. Preliminary tests against the Greyscale set showed tentativeness at two points: returning to the campus map from investigation view and differentiating confirmation notifications from information notifications. To address these, Colored storyboards focus a halo pattern on the header with a standardization of toaster semantics such that confirmations occur in a brief proximity to where the action occurred, contrasting information notifications in a secondary header. Such a separation minimizes visual competition and serves to integrate notifications with the individual’s most recent action without suffering occlusion [11].

A second iteration targeted legibility and speed. Contrasts were adjusted to achieve button text legibility at a minimal threshold on the background texture, and motion duration cuts were made in those transitions where repetitions might slow expert performance. Such modifications were pre-registered as hypotheses: “reduced hesitation on return navigation” and “lower task time on repeated transitions,” which were tested using a brief behavioral protocol measuring time-to-first-task, transition errors, and mis-taps [4], [7]. Such results facilitated adoption because it took less time to reach meaningful action, with a reduction in errors in this new option.

Finally, a new model of inventory can be achieved by reframing a static inventory into a light workbench with filters and a detail pane, rather than making a series of context shifts to do something with an item. The rationale for this new model of inventory is based on a guideline stating that a memory externalized must be a memory that can be acted upon simultaneously; in other words, a user should not have to switch modes to act on information they have extracted [11].
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[bookmark: _Toc216726415]5. Usability Test Method
A formative usability study tested the colored storyboards for intent clarity, predictable navigation, and task efficiency using a task-centered think-aloud technique, which is suitable during early design stages where the focus is to identify key problematic issues using small samples before implementation investments are incurred [7]. A total of six participants were sought from a cross-section of the university population, including at least one with visual impairment requirements. Twenty-five-minute sessions were conducted using a clickable storyboard prototype operating in a handheld device with screen recording permission, with observers taking structured notes.

The sequence involved four tasks reflecting typical gameplay: starting a new game and choosing a character; entering a room via the campus map and examining a clue; using an item in inventory and using it in another room; and achieving an outcome before reading a debrief. The metrics used a mix of behavioral and attitudinal measures: time to first action, transition errors between map views and investigations, incorrect taps on major controls, successful compared with attempted item usage, understanding of actions leading to outcome, and short post-task rating scales such as SUS or UEQ-S. Data were collected in tabular form for each individual and each task, with descriptions of error gravity and direct quotes where these offered insight into error causality. The analysis focused on deriving relevant insight rather than comprehensiveness, working towards developing a set of specific modifications to a storyboard likely to improve error, delay, or ambiguity in a subsequent iteration [4], [7]. While non-exhaustive, this analysis offered ‘just-enough’ insight into allowing prototype refinement with a high degree of fidelity without scaling evaluation effort disproportionately to the artefact stage of maturity.

[bookmark: _Toc216726416]6. Results & Discussion
The formative evaluation achieved a convergent result with both behavioral and attitudinal indicators reinforcing the present course of action in addition to observing tractable improvements. Time to first action remained low for all subjects, with a median time of 2.6 seconds on the colored main menu, reflecting a simple, prominent call to action and premise sufficient for orientation. Errors during transition from campus map to investigation view were reduced compared to the black and white variant, coinciding with the addition of a persistent black pattern and standard location for confirmation toasts. Mis-interactions were primarily with dense controls in proximity to scroll views in inventory, with increased hit area and control separation ameliorating these in a late-session A/B test, consistent with known guidelines for hit area and control separation distances [4] and [7].

Attitudinal responses were in line with these trends. With a five-point scale, clarity scored an average of 4.3 and fun an average of 4.2, with players responding to the debriefing in a way that indicated they found it informative rather than punitive. The introduction of a concise details panel in the inventory was consistently identified as being important in helping players to ‘act without losing place’, an indication that externalized memory alleviates cognitive load if this is kept near the site of activity [8]. The one consistent demand in attitudinal results related to motion pacing, with a preference for quicker transitions upon familiarity being established, which reduced-motion preferences at runtime alleviated without removing explanatory feedback.

On the interpretive level, a picture emerges of a combination of state visibility, reversible navigation, and external memory leading to efficiency and satisfaction. The colorful storyboards seem to facilitate recognizability and rhythm without adding cosmetic delays. Where concerns arise—noting distinguishability of non-speech sounds, proximity to scroll edges, and microcopy in the coordinator overlay—their locality and adjustability are apparent. The evaluation, with a small scale in mind, therefore, provides a degree of ‘just-enough’ certainty sufficient to move towards high-fidelity prototyping, but with an evidence loop intact for ongoing refinement [4], [7], [8].

[bookmark: _Toc216726417]7. Data Strategy for the Working Build
A working build will gather a privacy-conscious set of telemetry data able to distinguish usage signals from self-reported emotional responses. Usage will be measured through evening and derived statistics. Those events will include menu navigation, character choice, room navigation, viewing of a clue, addition and usage of items, map investigation transitions, outcome viewing, and replay selection. Based on these events, time to first action, transition performance, attempts and successes at establishing links, backtrack frequency, and playing time will all be calculated. The goal is to assess effectiveness and efficiency without violating principles of completeness, focusing on direct indicators related to usability conjectures developed in storyboarding and formative testing [4>, [9].

To assess emotional response, in-app queries will be used at the end of each session, involving single-item ratings of ease of understanding and fun on five-point scales, with an optional text box for items that were not understood. Such measures assess experience based on subjective perception rather than objective measures of efficiency, enabling identification of discrepancies, like efficient but frustrating paths. The queries will not exceed frequency limits to prevent survey fatigue. The display and interaction style for these queries will conform to best practice recommendations to keep the interaction non-disruptive and when moving, readable [10].

All information will be obtained through opt-in methods, traced via anonymized session IDs, and reported on in levels of granularity suitable for tracking trends among cohorts rather than individual subjects. Retention will have time limits recorded, and exports will facilitate academic-standard reporting without direct access to individual information. Implementations will have version numbers, allowing modifications to be linked to changes in outcomes, such as comparing the impact of increased hit regions on mis-touches or the impact of the new debriefing protocol on replay selection [4], [9], [10].

[bookmark: _Toc216726418]8. Reflection
A storyboard purely optimized for usability would reduce choice to a single call to action per screen, keep motion to a bare minimum with binary confirmations, and remove all elements of narrative not contributing to completing a task. The colored set deliberately brings a light narrative voice and a concise debrief because these have been observed to improve users' mental models and motivational contexts when used judiciously. The problem with this is an increased decorative overhead that hinders expert systems flow; this can be addressed by maintaining controls in fixed locations, keeping simultaneous goals simple, and accommodating reduced motion preferences such that informative transitions are brief and non-obstruction [2] [5].

Correspondingly, information about their inventory is placed in line with the grid, representing a small loss of visual complexity in favor of action proximity. A less direct approach, in which all action triggering occurred through a separate detail screen, would have lowered visual complexity but elevated context switches and memory load. Feedback from tests shows that providing access to external memory in proximity increased both users' feelings of control and understanding, which are central to positive emotional evaluation and continuous engagement [8]. The principle remains to introduce effect in aid of understanding or momentum but cut it when it interferes with speed. Here, usability and user experience appear less as opposing factors than overlapping constraints addressed at a level of specific behavior and measurable outcomes [2], [5], [8].

[bookmark: _Toc216726419]9. Limitations & Risks
The evaluation sample size is small and formative, making it non-generalizable and imprecise. No working prototype is used in measurements, which can affect results based on latency or device variance. Telemetry concepts raise concerns with regards to privacy and consent if not properly versioned; these are mitigated in this proposal using opt-in, anonymous session IDs, aggregation, and time limits, which must be tested upon implementation [9]. Moreover, instrumentation bias and evaluation error can be considered, which are not completely averted using versioning and attitudinal information [4] [9].

[bookmark: _Toc216726420]10. Conclusion
The colored storyboards and formative evaluation support a prototype development from research-driven illustrations to an evidence-driven interaction model based on current standards. Ergonomics with a mobile-first focus, state visualization, local external memory support, and baseline accessibility views achieve clarity and pace with a light and collegiate voice [1], [2]. Clinically observable indications show low start-up ambiguity, coherent navigation, and good affect support, with most problems localized and manageable. The data plan defines a working build focusing on effectiveness, efficiency, and impact without over-data collection, ensuring a basis for comparative assessment. With a solid starting point, high-level prototyping can be achieved with disciplined simplicity, with instrumentation of the interaction for measurable and privacy-concentric improvements available [1], [2].
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