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[bookmark: _Toc212877241]Introduction
CW2 is a continuation of the interface design of the mobile game Who Killed the Vice Chancellor as seen in CW1. In CW1 low-fidelity wireframes, personas, and usability requirements were generated; CW2 takes these and generates full-colour storyboards which depict the entire user experience. The goals will be to implement accessibility and design principles to refine the previous prototypes, record the visual and interactive design decisions, get the user feedback on the high-fidelity prototype, and consider data collection. During this stage the design is refined with thematic graphics and intuitive flow by the principles of usability and the gameplay narrative, to provide an engaging story experience that is easy and accessible to play.
[bookmark: _Toc212877242]Full-Colour Storyboards: Design and Justification
The colour storyboards add depth of graphics and polished layout, which surpasses the CW1 wireframes. Text and icons are very legible, and the colour palette and imagery are based on the theme of the campus, including the backgrounds of the university quad and library, to make the players immerse in the mystery. As an example, the main menu screen has big, brightly coloured buttons with the text Quick Match and Tutorial on a contrasting background. The fonts of the titles and labels are bold and of a significantly large size (more than 18 px), which makes them easy to read; this complies with the minimum contrast and large-text requirements of WCAG (4.5:1 normal text, 3:1 large text) [1]. This has been intentionally done to help with visibility by adopting a high-contrast theme, light text and icons on a dark or coloured background. The CW1 wireframes included unlabelled icons and grayscale content; the storyboards provide labels to all icons in a descriptive way in accordance with the best-practise UX principles [2]. This is in response to the CW1 feedback that the unlabelled symbols were confusing to the users.
The main design features comply with the mobile usability criteria; all tap targets are 44*44CSS pixels, which is in line with WCAG 2.1, SC 2.5.5 and general mobile requirements [3]. This helps avoid the common fat-finger mistakes of older users and complies with the need to have large touch areas [4]. The main call-to-action (CTA) buttons, including Play - Quick Match, Start Match, Roll and Make Accusation are particularly large and use a strong contrast of colours. In line with studies on one-hand use, these buttons are placed in thumb friendly areas on the screen; [5] discovered that placing objects beyond the starting positions of the thumb results in excessive discomfort on the user. As an example, the dice button (Roll) of the gameplay screen is located in the centre of the right side of the screen, and the buttons of the game (Confirm or Notebook) are located at the bottom of the screen. In research, it was found that about 75 % of smartphone interactions are made with the thumb [6], and thus, tapping is easier because the CTAs are located within the so-called green zone of natural thumb reach, i.e. the bottom-centre. It also fixes a CW1 problem in which a primary button was not always in the same place; the storyboard now always places the main actions on the right/lower part (when used by a right-handed person) to fit within the thumb range.
The other usability improvements can be seen in the storyboard screens. The bottom bar is used to perform essential actions like the “Notebook” feature, and every icon has a text label, which is recommended to enhance discoverability [7]. This design avoids the use of hidden menus and instead presents the options in a visible manner, and thus, the first screen shows the player options like tutorial, leaderboards, and accessibility. Every informational text, such as room names, character dialogue, hints, etc., is written in simple language and large enough to read, which is further reinforced by the high-contrast colour scheme. These storyboards (shown in figures 1 to 8) show the entire game experience of launching the game and solving the mystery without compromising usability by using easy-to-read labels, targets that can be touched with fingers, and readable text and still providing an immersive experience. The figures below demonstrate the flow of the storyboards (for a screen-by-screen workflow, please see appendix 1):
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Figure 1: Main Menu/Home
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Figure 2: Custom Match
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Figure 3: Gameplay
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Figure 4: Selected Room View
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Figure 5: Suggestion Modal
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Figure 6: Investigation Notebook
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Figure 7: Make Accusation Modal
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Figure 8: Make Accusation Modal (Contd.)
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Figure 9: Post-Game Summary


(Source: Self-created using Figma)
Main Menu: The main menu displays the title of the game and the two main modes (Quick Match and Custom Match) and help features (Tutorial, How to Play). The background is a campus view in muted colour, whereas interactive objects (buttons, menu labels) are bright and high contrast. The Quick Match button is highly visible and positioned in the centre, with a play icon, which is highly noticeable. This screen presents the players with fundamental decisions in a graphical order. Also, the design is based on the principles of aesthetic and minimalist design as the information that is highlighted is relevant to user flow and the unnecessary information is removed or toned down [8]. 
Match Setup: Custom Match mode is where players are presented with a list of players and choose a game set-up. The map options have colourful preview images which are labelled to make them understandable. Toggle switches and icons with labels are used in game settings like audio, turn timer, private clues and role abilities. The Start Match button is prominent and located on the lower right, which is the natural reach of the thumb. This screen shows a fit between the system and the real world by using familiar languages and phrases that the users are accustomed to using, and align with the mental models of users [8]. The design has made all the necessary set up activities accessible and user friendly, as compared to the previous wireframe that had small unlabelled controls. 
Gameplay Board: When the game is started, a stylised map with avatars of players (initials) in their rooms is shown on the board. There is a large Roll button on the right centre. Status information including the current player and timer are displayed in large text above it. The room background art is more atmospheric, but it is muted to ensure a high contrast on the top UI text and buttons. The current player and time status use refer to the principle of system status visibility, which gives feedback visually, affecting decision-making and taking actions, which makes the system more engaging and satisfying [8]. There are contextual hints, such as a caption in a well-defined visual affordance, which is Tap a room to enter. The design also includes a small, consistent, sticky-bottom, persistent, “Notebook” tab, which can be accessed by the players at any time; this tab is wide and text-marked, which is in line with target-size principles.
Room Interaction: When a player enters a room, the storyboard gives interactive choices like Search, Suggest and Inspect. These choices are shown as highly visible buttons or icons at the bottom of the screen, and each of them has at least 44*44px of tappable space. In the case of the suggest action, a modal window is displayed in which the room one is currently in is already selected and the player chooses a suspect and a weapon by scrolling through lists. To balance narrative hints with usability, this interface has a visual structure of organising suspect and weapon data into tables, using whitespace and high contrast to make the data readable. 
Notebook and Accusation: The screen of the Investigation Notebook lists all the suspects, rooms, and weapons, and shows their found condition to help a player make an assumption about the solution. Text entries are indexed and printed in large letters. The Make Accusation button appears at the bottom; before finalisation, there is an overlay that informs that a wrong guess ends the game. The button is not activated until the player marks a comprehension checkbox and thus, this allows the user to redefine their strategy or undo a risky move, thus avoiding mistakes that might occur due to accidental hits. This design complies with the user control and freedom heuristic and the recognition-over-recall principle since it minimises the cognitive load; the players do not need to memorise the clues but can access them through the interface of the Notebook [8]. 
Solution Screen: The last screen is the Solution Screen (named Case Closed), which reveals the right culprit, room and the weapon in large font and has a picture or icon of each to make the understanding clear. Under this, there are Play Again and Main Menu buttons, which are placed side by side at the bottom; both are large tap targets, which provides an easy escape route.
[bookmark: _Toc212877243]Process of Gathering Feedback
I conducted structured test sessions where the users were asked to perform realistic tasks (e.g., start a custom match, make a suggestion, accuse the culprit etc.) and their interactions were monitored. Using direct observation and a mix of a think aloud procedure, I made notes of confusion, errors, and emotional responses. I also measured their feelings after they finished having gone through all the workflows on the scales of enjoyment/frustration. This combination of methods in the collection of the feedback provided the opportunity to obtain detailed data on the usability of the game i.e. the effectiveness of the navigation and buttons, and the emotional aspect as well. The participants of the test were chosen to be representative of the personas of the game, which ensured that a variety of types of players were represented; one tester was the novice curious persona, and the other was the competitive achiever. [9] supported this persona-matching approach, which indicates that the larger the number of personas, the greater the user coverage, which made sure that all essential user groups were represented. 
Feedback on usability was used to address problems with the interface: the participants identified unclear icons, unintuitive navigation, or bad layouts. As an example, when a label on a button was misread or a control was not visible, the participants were requested to write down and highlight the mistakes. I also asked feedback on target sizes (Was this tap easy or difficult?), contrast (Was the text legible?), and consistency (Did equivalent screens behave the same way?). One of the lessons of CW1 that unlabelled icons were not easily understood by older users was expected to be overcome in CW2, and the participants reported that the screens were much more understandable with text labels. Emotional feedback recorded the response to the game content and flow of the players. The participants were excited or immersed with the elements of the narratives and frustrated when they felt trapped or needed too many taps. Among the areas that were identified was finding the Make Accusation button in the sixth screen rather than in previous screens like the fourth screen where the participants were supposed to make informed guesses. Generally, the responses were mostly expected. Existing problems known in wireframes, like controls that were not visible or buttons that were positioned inconsistently, were mostly fixed, and participants overall found the navigation to be intuitive. Emotional reactions were as expected; the majority of users liked the mystery theme as expected with the personas and some experienced slight anxiety with the last accusation. This feedback will be used to make the next iterative improvements, and in subsequent iterations it will be feasible to maintain interesting narrative features and reduce frustrating UI features.
[bookmark: _Toc212877244]Data Collection Procedures for Future Working Versions of the Game
In a completely deployed game, data would be gathered automatically by usage analytics as well as manually by survey or sensor. The data on usage would be collected with the help of built-in telemetry and logs, quantifiable (measured in quantitative metrics) aspects of usage, including the duration of the session (time spent playing on the game or screen), the number of matches played, the navigation path, and frequency of actions (e.g., how often the Roll button is tapped) [10]. It would also be able to follow progression events like levels or mysteries finished, win/losses, and error rates. The metrics of games such as daily active users and session length are reported to provide information on the engagement of the players [11]. As an example, an abnormally short duration of a session on a specific screen may signal a usability problem. The game software usually collects such data automatically and does not need the intervention of the user. These logs can be analysed to understand where players are hesitating or dropping out and identify the navigation issues and most commonly used features. According to [12], the ability to monitor game metrics is viewed as one of the most effective methods to comprehend the experience of an average user since it is a reflection of the real behaviour of the player.
Manual or semi-automatic data collection will be employed to gather emotional and subjective data, like enjoyment or confusion. As an example, the players can fill in short questionnaires or Likert scales after the gameplay sessions to share their feelings and satisfaction. Also, formal studies can use physiological sensors, such as eye tracking and galvanic skin response, to objectively capture and evaluate emotions [13]. Such methods are in contrast to the usage analytics because they require the active involvement of users or specialised devices. Emotional conditions can be noted at critical points, such as when an accusation is made to find out whether players are satisfied or frustrated. Combining these sources of data will provide a holistic view and make it easier to make improvements, since behavioural logs will show where usability problems occur and emotional data will explain their importance to users.
[bookmark: _Toc212877245]Critical Evaluation of the Game from a Pure Usability Standpoint
If the storyboards were directed solely by usability, the design would have probably been more minimal and plainer, which would have undermined the narrative. An example of this would be an interface that is purely usability-focused, which would not have any background graphics, fancy fonts, or decorative icons, but plain buttons and plain colours to reduce the cognitive load. Nevertheless, it would be at the cost of reducing the thematic feel and emotional involvement of the game. In this project, the use of full-colour backgrounds, character pictures and storytelling captions was done intentionally to immerse the players in the mystery story. The use of artworks or the achievements section at the last figure which was included in the game could be deemed unnecessary solely from a usability perspective, however, they were deliberately added in this case. As supported by [14], celebratory messages and achievements influence the intrinsic motivation of players, fuel feelings of autonomy and competence, and make players overall more satisfied with their experience. Therefore, it was important to strike a balance between immersion and minimalism. In line with both usability and user experience principles, I have used elements that increase the accessibility of the game such as colour contrast, large buttons, voice interactions through the accessibility menu, as well as immersive elements such as the achievements section, visually appealing graphics, and rich imagery to capture the emotional satisfaction of users.
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