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[bookmark: _Toc214010323]1. Introduction
In this report, we present the final interface design and usability testing for the UWTSD Cluedo project, which is a digital adaptation of the classic mystery-solving game, Who Killed the Vice-Chancellor?. In this phase, we focus on converting the low-fidelity wireframes, which were designed earlier in the design process, into full-colour, high-fidelity prototypes. It documents the rationale for the selected graphics choices and colour schemes, explains the modifications that we implemented in response to the usability feedback that we gathered, and analyses the outcomes of the testing process. In addition to all this, it also outlines the future data-collection plan that we have made for the working version, and finally concludes with a reflective analysis of the design process and the trade-offs encountered between usability and user experience (UX).
The design process adheres to the principles of user-centered design [1] , Nielsen’s usability heuristics[2], and Schneiderman's Eight Golden Rules [3], ensuring that accessibility, clarity, and inclusivity remain central to the development of the app [14,6].

[bookmark: _Toc214010324]2. Full Colour Design Storyboards 
The final high-fidelity storyboards were produced in order to visualize all major functions and interactions of the mobile version of Who Killed the Vice-Chancellor?. We had designed each screen in order to keep consistency between the visuals, and to add intuitiveness while the users navigate between the screens. In addition to this, maintaining clear system status and making the system accessible for the diverse user personas was also a key element that was ensured. These design principles were maintained while adhering to WCAG 2.1 [8], [9], [13] standards.
[bookmark: _Toc214010325]2.1 Overview of Key Screens
The storyboard sequence consists of nine screens, representing the full functionality and interaction flow of the app:
1. Home / Login Screen –  The Home and Login screen was designed so that it has a minimalistic layout with two primary buttons (“Login with UWTSD ID” and “Play as Guest”) and a visible accessibility icon. The accessibility icon is located in the top-right corner. The high contrast with a navy blue background and gold buttons was used as it ensures readability and clarity for all users.
2. Character Selection Screen – This screen has a clean and simplified grid of avatars that allows players to select their role. Each avatar has strong colour contrast, visual cues, and hover highlights in order to aid selection, particularly for users with mild visual impairments.
3. Tutorial / Onboarding – It consists of sequential slides with progress indicators to guide the users. It also includes a  “Skip Tutorial” option for experienced users, supporting both novice learnability and expert efficiency.
4. Campus Map (Game Board) – The campus screen has an interactive map of the campus representing the gameplay environment. The building represents the different sorts of clue locations, and they light up as the players explore them. allowing players to tap buildings, track progress, and collect clues. The subtle animations show movement between the rooms, which helps improve engagement.
5. Clue Interaction Screen – The clue interaction screen is designed to display text descriptions, optional audio narration, and immediate confirmation feedback when clues are collected. We have also added adjustable text size and high-contrast modes to improve accessibility.
6. Evidence Notebook / Progress Screen – This screen had tabbed navigation, which separates Clues, Suspects, and Locations. There is also a progress bar that summarizes the statuses of the clues, eg, completed, pending, etc. This supports task awareness and helps keep the players engaged.
7. Settings / Accessibility Screen – It provides toggles for players to control the text size, high contrast, narration, and sound effects. This screen was particularly designed to comply with accessibility and customization principles.
8. Accusation & Result Screen – The accusation and results screen is an interactive screen with a two-step confirmation dialogue. This dialogue is also has a narrative feedback to prevent accidental selections while keeping players engaged in the story.
9. Game Summary / Feedback Screen – The final screen is the game summary screen. We designed this screen to display statistics, completion time, and options to replay or exit. It allows players to reflect on their game after it ends, encourages replicability, and provides a sense of achievement to the users.
[bookmark: _Toc214010326]2.2 User Flow Between Screens
We have designed the overall user flow to be intuitive, easy to understand, and contextually guided. The flow ensures that the users always know what to do next and can navigate easily between stages. The transition between the screens has consistent navigation patterns, visual feedback, and accessible features to enhance the usability.
[bookmark: _Toc214010327]User Flow:
Starting the Game
· The players begin at the Home/Login Screen, where they can either log in with their UWTSD ID or play as a guest.
· After they are authenticated, they move to the Character Selection Screen in order to choose their in-game persona.
Learning the Basics
· The first-time players are introduced to the game through the Tutorial/Onboarding slides. These explain the objectives, controls, and accessibility options of the game.
· Returning users can skip this section and proceed directly to gameplay.
Exploration Phase

· The Campus Map is the central hub of the game. It allows the players to explore interactive buildings that they unlock as they progress.
· When the player enters a location, they go to the Clue Interaction Screen. This is where they can collect evidence and uncover story details.
· All the information is automatically logged in the Evidence Notebook, which can be accessed anytime to review progress.
Adjusting Preferences
1. The users can open the Settings/Accessibility Screen from the navigation menu at any point within the game. This screen allows them to adjust visual contrast, text size, or enable narration, without disrupting the game.
Decision and Resolution
1. Once the players have gathered sufficient evidence, they proceed to the Accusation & Result Screen. Here, they can confirm their final decision through a two-step dialogue.
2. There is a narrative feedback that reveals the final result, leading to the Game Summary/Feedback Screen.
Completion and Reflection
1. The Game Summary/Feedback Screen is the final screen that presents the performance statistics, completion time, and replay options.
2. This structured flow encourages the players to reflect and also gives a sense of closure.
(See Figure A for a flow diagram of screen navigation.)


[bookmark: _Toc214010328]2.3 Visual High-Fidelity Mock-ups:
The Ui screens below show the entire layout and structure of the app, and the arrows also guide you through the user flow:
Figure A
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[bookmark: _Toc214010330]2.4 Changes from CW1 Wireframes
We made improvements in our design on the basis of the feedback that we received in the first stage. The following modifications were implemented to enhance usability and aesthetic appeal [15]:
		Aspect
	Low-Fidelity Wireframes
	High-Fidelity Prototype
	Improvement Rationale




		Colour & Visual Hierarchy
	Monochrome layout with limited contrast
	Full-colour interface using the UWTSD colour palette (navy, gold, and white) with subtle accent tones
	Adds depth and emphasis, improves readability, and creates a stronger visual identity [4]




		Typography & Icons
	Used placeholders and basic shapes for content
	We applied Roboto and Open Sans fonts with Material Design icons
	Gives the interface a cleaner, more professional look and makes text easier to scan on mobile screens ' screens




		Navigation & Layout
	Simple static screens with basic menus
	Interactive navigation with smooth screen transitions and logical flow
	Makes movement between screens more natural and reduces user effort [2], [17]




		Feedback & Interaction
	Minimal feedback indicators
	Added animated transitions, progress indicators, and gentle sound cues
	Reinforces visibility of system status [3], [18]




		Accessibility Features
	Limited consideration beyond basic visibility
	Added adjustable text size, audio narration, and high-contrast mode
	Supports diverse users and meets accessibility standards [8]




		Aesthetic Appeal
	Functional but minimalistic
	Visually engaging with balanced colour harmony
	Increases emotional connection and user motivation





These refinements clearly demonstrate how we have made the use of different user-centered design principles to elevate our interfaces from a concept to a fully-functional, inclusive prototype.

[bookmark: _Toc214010331]2.4 Color Scheme and Graphic Justification
We had chosen a colour scheme that was creating a balance and an accessible visual experience for mobile interfaces. Deep navy blue and gold tones were used to convey professionalism and warmth, while white backgrounds ensured clarity and focus on key interface elements. We also use colours such as emerald green and crimson to indicate interaction states, e.g., to highlight progress indicators, for confirmation prompts, or to display important notifications.
This combination of contrast and subtle vibrancy was designed so that we can maintain both visual interest and usability. High contrast ratios were tested to ensure that all text and icons remained readable under varied lighting conditions. This helped in supporting accessibility and inclusivity for diverse users.
Typography was standardized using Open Sans and Roboto, both of which are optimized for screen readability and maintain a clean, modern aesthetic. We had also incorporated Material Design icons to provide clear metaphors and consistent interaction cues across devices.
All of these visual elements follow the WCAG 2.1 accessibility guidelines and also adhere to the apply of Hassenzahl’s (2010) theory of emotional design by combining functional clarity with aesthetic appeal in order to increase the user engagement and satisfaction [4], [10], [16]. 

[bookmark: _Toc214010332]3. Prototype Feedback Collection 
[bookmark: _Toc214010333]3.1 Methodology
In order to evaluate our high-fidelity prototype,  we conducted testing sessions with five different participants who aligned with our earlier personas. The feedback was collected through an online evaluation session in which the users interacted with the prototype and also filled out the Google Form questionnaire (see Appendix A). The process was built on the earlier personas in order to ensure participant diversity.

[bookmark: _Toc214010334]3.1.1 Participant Selection and Persona Coverage
We had selected five participants to represent the full spectrum of personas as we had defined earlier; This ensured that we had a comprehensive coverage of diverse user needs and context.
Persona 1– International Postgraduate Student
Persona 2– Student with Visual Impairment
Persona 3– Neurodiverse Student (ADHD)
Persona 4– Mature / Part-time Student
[bookmark: _Toc214010335]3.1.2 Procedure
Each participant accessed the prototype on their preferred devices, i.e., mobile, desktop, or tablet. They were asked to complete a short list of tasks:
1. Log in or play as a guest.
2. Select a character and begin the tutorial.
3. Navigate the campus map and inspect a clue.
4. Adjust accessibility settings.
5. Submit an accusation and view results.
We had gathered the feedback through:

1. Structured Google Form Questionnaire (Appendix A): The post-test questionnaire comprised:
1. 6 Likert-scale questions (1-5 scale) measuring: navigation clarity, visual appeal, accessibility adequacy, task confidence, overall satisfaction, and willingness to recommend
2. 4 open-ended questions capturing: most helpful features, frustrating elements, emotional responses during use, and improvement suggestions
3. Product Reaction Cards exercise: Participants selected 5 adjectives from a curated list of 30 words describing their experience

2. Semi-Structured Reflective Discussion
A 5–7-minute interview was also conducted after the test, which helped us in exploring:
· Emotional journey through the prototype
· Comparison to expectations
· Persona-specific concerns (e.g., accessibility for Persona 2)
· Suggestions for enhancement

[bookmark: _Toc214010336]3.2 Results and Analysis
[bookmark: _Toc214010337]3.2.1 Usability Feedback
The following is the positive and negative feedback that we received for our app:
Positive:
· All participants rated the navigation clarity and layout consistency as either Good or Excellent.
· Users really liked the colour contrast and readability, while mentioning that text and buttons were clear and easy to spot.
· Progress indicators and visual cues were described as motivating and helpful for completing tasks.
· Participants appreciated the accessibility of the screens. Persona 2 also game comments that the high-contrast mode is “very usable and comfortable.” [19], [20]
Negative:
· A few users felt that the text size on the “Clue Interaction” screen was slightly small.
· Persona 3 suggested that we should add more visual feedback animations to maintain engagement.
· It was also suggested by Persona 4  that we should add more sound cues for completed actions, to make the game feel lively and dynamic.
The overall satisfaction rating was about 4.6/5, which was a significant improvement from our earlier testing. These results closely matched our expectations, validating our user-centered design approach. The only unexpected issues that we had faced involved slightly small text and a lengthy tutorial sequence, which will be solved next stages
A detailed breakdown of responses and observations is provided in Appendix B

[bookmark: _Toc214010338]4. Planned Data Collection in a Working Version 
If we were to develop the app as a functional version, then systematic data collection would play an important role in continuous improvement. 
The following categories of data would be collected:

	Data Type
	Example Metrics
	Collection Method
	Purpose

	Usage Data
	Session duration, frequency of visits, and feature use
	Automatically via in-app analytics tools (e.g., Firebase)
	Identify engagement trends and potential drop-off points

	Interaction Data
	Button clicks, navigation paths, and task completion times
	Automatic event logging within the app
	Detect usability friction and optimize interaction flow

	Performance Data
	Error counts, tutorial completion rates, and loading times
	Automatic performance tracking
	Evaluate system efficiency and learnability

	Emotional Response Data
	Post-game satisfaction ratings, emoji scales, and short reflections
	Post-session Google Form or in-app survey
	Assess affective user experience and emotional engagement



[bookmark: _Toc214010339]4.1 Automation vs Direct Interaction:
Most of the data, such as usage, interaction, and performance metrics, can be collected automatically with the use of analytical frameworks without requiring direct user input. However, the emotional response data would still rely on direct user feedback. With the help of this combination, we can ensure that we maintain a balance between quantitative monitoring and deeper qualitative understanding.
[bookmark: _Toc214010340]4.2 Differences Between Data Types:
The difference between the usage and emotional data lies in their evaluative focus. The Quantitative usage data helps us in understanding how efficiently people navigate in the aoo, how long it takes them, and where they click, etc. On the other hand, qualitative emotional data focuses on how the users feel when they use our system. This included measuring whether they are satisfied, motivated, confused, or genuinely enjoying the experience. [3,7]. By integrating both of these perspectives, we can get a more meaningful picture of our system.

[bookmark: _Toc214010341]5. Usability vs User Experience Reflection 
[bookmark: _Toc214010342]5.1 How the Storyboards Would Differ Under a Purely Usability Approach
If we had designed the storyboards purely with usability in mind, it would have looked very different. The sole focus would have been on keeping everything straightforward with simple layouts, clear instructions, and step-by-step tutorials. The visual elements, like animations and richer interactions, would have been reduced in order to avoid anything that could cause delays. This would have made the entire app extremely functional and easy to use, but we would have sacrificed some of the charm and engagement of the app.
[bookmark: _Toc214010343]5.2 Conflicts Between Usability and User Experience
Some of the conflicts that we faced between the usability and user experience are summarized below:
	Conflict
	Usability Concern
	UX Goal
	Resolution / Design Example

	Animation & Transitions
	May distract or delay users
	Improve engagement and emotional response
	Used short fade/slide transitions to maintain flow without slowing interaction.

	Simplified Layout
	Ensures efficiency and clarity
	Avoid visual monotony
	Added subtle colour accents and icon variations for clearer, more engaging visuals.

	High Contrast Mode
	Maximises visibility for low-vision users
	Retain aesthetic flexibility
	Implemented an adaptive palette that adjusts automatically for accessibility settings.

	Tutorial Detail
	Ensures clarity for new users
	Prevent frustration for repeat users
	Included “Skip Tutorial” option to balance clarity and efficiency.

	
	
	
	



This balance reflects a mature application of usability engineering theory while prioritizing inclusivity and efficiency, while maintaining visual and emotional appeal. It demonstrates the practical integration of Nielsen’s heuristics[2], Schneiderman's feedback principles[3], and Hassenzahl’s concept of positive affect in design [4], [5], [11].

[bookmark: _Toc214010344]6. Conclusion
This phase of the “Who Killed the Vice-Chancellor?” project demonstrates the evolution from low-fidelity wireframes to high-fidelity. This transition was guided by user testing, usability theory, and empirical feedback. The process reinforced the value of iterative design and user inclusion.
The key lessons that were learned included:
a) Inclusivity must lead visual design, while ensuring accessibility is integrated rather than retrofitted.
b) Usability and experience can coexist, provided trade-offs are acknowledged and evaluated systematically.
c) User testing at multiple stages provides essential direction and validation.
When we work on the future development of the app, it will involve implementing the app as a working prototype while integrating in-app analytics to understand real-world engagement and learning outcomes.







[bookmark: _7._References][bookmark: _Toc214010345]7. References
[1] ISO 9241-210, Ergonomics of human-system interaction – Human-centred design for interactive systems, Geneva: International Organization for Standardization, 2019.
[2] J. Nielsen, Usability Engineering, Boston: Academic Press, 1994.
[3] B. Shneiderman, C. Plaisant, M. Cohen, S. Jacobs, N. Elmqvist, and N. Diakopoulos, Designing the User Interface: Strategies for Effective Human–Computer Interaction, 6th ed., Boston: Pearson, 2016.
[4] M. Hassenzahl, Experience Design: Technology for All the Right Reasons, San Rafael, CA: Morgan & Claypool, 2010.
[5] D. A. Norman, The Design of Everyday Things, Rev. ed., New York: Basic Books, 2013.
[6] A. D. A. Oliveira and M. M. Eler, “Analyzing accessibility, usability, and user experience in mobile apps through user reviews: An extended systematic literature review,” Journal of Interactive Systems, vol. 16, no. 1, 2025, doi: 10.5753/jis.. 2025.5983.
[7] G. Lu, S. Qu, and Y. Chen, “Understanding user experience for mobile applications: A systematic literature review,” Discover Applied Sciences, vol. 7, art. 587, 2025, doi: 10.1007/s42452-025-07170-3.
[8] L. Zaina, et al., “Preventing accessibility barriers: Guidelines for using user interface design patterns for mobile apps,” Computers in Human Behavior, vol. 120, art. 106757, 2022, doi: 10.1016/j.chb.2021.106757.
[9] E. AlOmar, W. Aljedaani, M. Tamjeed, and Y. N. Elglaly, “Finding the needle in a haystack: On the automatic identification of accessibility user reviews,” Empirical Software Engineering, vol. 27, no. 5, 2022, doi: 10.1007/s10664-021-10053-2.
[10] M. Del Aguila, “Systematic review on mobile application interface design for users with visual disabilities,” LACCEI Multiconference Proceedings, pp. 1–9, 2024.
[11] P. Kashfi, A. Nilsson, and R. Feldt, “Integrating user experience practices into software development processes: Implications of the UX characteristics,” PeerJ Computer Science, vol. 3, art. e130, 2017, doi: 10.7717/peerj-cs.130.
[12] R. Harrison, D. Flood, and D. Duce, “Usability of mobile applications: Literature review and rationale for a new usability model,” Journal of Interaction Science, vol. 1, art. 1, 2013, doi: 10.1186/2194-0827-1-1.
[13] C. Rusu, V. Rusu, and T. Ron, “User experience evaluation methods for educational mobile applications: A systematic review,” Computers & Education, vol. 142, art. 103638, 2019, doi: 10.1016/j.compedu.2019.103638.
[14] H. Petrie, J. Darzentas, and C. Power, “Designing for diverse users: Accessibility, usability and inclusion in human–computer interaction,” Interacting with Computers, vol. 32, no. 5, pp. 401–411, 2020, doi: 10.1093/iwc/iwaa029.
[15] A. Choudhary and S. Goyal, “Investigating emotional design principles for enhancing mobile user engagement,” Journal of Human–Computer Interaction, vol. 37, no. 14, pp. 1301–1321, 2021.
[16] V. Luque and R. Vila, “Gamified mobile learning design for engagement and usability,” Education and Information Technologies, vol. 28, no. 9, pp. 12043–12061, 2023, doi: 10.1007/s10639-023-11564-8.
[17] D. Raptis, N. Tselios, and N. Avouris, “Contextual usability evaluation of mobile applications,” Personal and Ubiquitous Computing, vol. 21, no. 2, pp. 413–429, 2017.
[18] S. Zugal, J. Pinggera, and M. Weidlich, “Empirical evaluation of visual feedback in interactive systems,” Behaviour & Information Technology, vol. 37, no. 9, pp. 894–909, 2018.
[19] M. A. Yazid and A. H. Jantan, “User experience design of mobile application: An implementation of a case study,” Journal of Telecommunication, Electronic and Computer Engineering, vol. 9, no. 3-3, pp. 197–200, 2017.
[20] N. Ibrahim, W. Fatimah, and W. Ahmad, “User experience study on folktales mobile application for children’s education,” in Proc. 9th Int. Conf. Next Generation Mobile Applications, Services and Technologies (NGMAST), 2015, pp. 271–276, doi: 10.1109/NGMAST.2015.40.










[bookmark: _Toc214010346]Appendices

[bookmark: _Toc214010347]Appendix A – Feedback Materials
[bookmark: _B1._Google_Form][bookmark: _Toc212760951][bookmark: _Toc214010348]A1. Google Form / Questionnaire Example
Title: UWTSD Cluedo — Prototype Usability Questionnaire
Link  Google Form

Screenshots: 
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[bookmark: _Toc214010351]Appendix B – Feedback Evidence
[bookmark: _Toc212760953][bookmark: _Toc214010352]B1. Google Form Survey Summary
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Open-Ended Feedback

Which features or screens did you find most helpful or enjoyable?

4 responses

Progress indicators helped me keep track of tasks, though more animation would make it engaging
High-contrast mode and clear navigation made everything very readable and comfortable.
The interactive campus map and clue system made it feel like a real student experience.

The tutorial sequence and feedback after actions guided me well.

What elements did you find confusing or frustrating?

4 responses

Needed more dynamic visual feedback to stay focused
Text size on some screens could be a bit larger.
Tutorial felt slightly long at first.

Could use sound cues for completed tasks
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How did the prototype make you feel while completing the tasks? (Describe your emotional
response.)

4 responses

Fun but sometimes a bit static; could use more visual energy
Comfortable and confident while navigating; not stressful at all.
Engaging and immersive; felt like a real campus experience

Calm and guided; enjoyable but not very exciting

What improvements would you like to see in future versions?

4 responses

Add small animations or visual feedback to keep attention.
Option to adjust text size dynamically would help.
Maybe shorten tutorial or allow skipping sections for returning users.

Include audio or sound cues for completed actions.
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