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Abstract
This report presents the development of University Cluedo, a digital adaptation of the classic board game Cluedo, redesigned to reflect the environment of the University of Wales Trinity Saint David (UWTSD). The project transforms the traditional murder mystery into a mobile application where players explore university campuses to uncover clues about the mysterious death of the Vice-Chancellor.

Building upon the initial wireframe prototype, this phase integrates full-colour storyboards, accessibility options, and user testing. The app was developed using Adalo, designed for smartphone screens (390 × 982 px), and enhanced with inclusive features such as colour selection modes, text-size scaling, and variable button dimensions to accommodate diverse user needs.

The report details the usability and interface improvements made after the wireframe phase, incorporating accessibility principles from Nielsen, Shneiderman, and WCAG 2.1 guidelines. Feedback from user testing informed refinements in layout, interactivity, and emotional design. The study concludes with a discussion of future data-collection strategies, ethical considerations, and reflections on balancing usability with engaging user experience.
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[bookmark: _Toc1036508783][bookmark: _Toc1374215938]Introduction 

The University Cluedo project merges game design with user experience research, reimagining a classic mystery game within a digital campus setting. The aim was to create an accessible, inclusive, and visually engaging mobile interface suitable for players with varying technical skills and physical abilities.

This stage focuses on transforming the black-and-white wireframe into a fully interactive colour prototype. Three distinct colour schemes and customisable typography and button-size features were integrated to support diverse visual and physical accessibility needs.

The design follows the principles of user-centered design, Nielsen’s 10 heuristics, and Shneiderman’s Eight Golden Rules. These frameworks ensure that the game remains intuitive, enjoyable, and accessible to the widest possible audience.












[bookmark: _Toc938048936][bookmark: _Toc381774487]2. Full-Colour Design Storyboards 



[bookmark: _Toc563016961][bookmark: _Toc2002762194]2.1 Design Development and Colour Accessibility


Transitioning from the initial prototype to a colour interface required a focus on inclusivity and visual comfort. The app offers three colour combinations: Blue & Orange, Yellow & Purple, and Black & White, each meeting WCAG 2.1 contrast standards for legibility and accessibility.

[bookmark: _Int_MmwjYlM7]The creation, being based in UWTSD, Location campus Birmingham, allowed the use of actual buildings rooms located on the campus with entrance and exit accompanied by the stairs to give a user the feel of the environment. Also, everyday items are as weapons within the university. Due to legal reasons, all human subjects related to the campus are edited to make up characters.

[image: ][Figure 1, blue and orange, colour set after usability screen]






[image: ][Figure 2, Yellow and purple, colour set after usability screen]


[image: ][Figure 3, Black and White colour set]




The Blue and Orange scheme (#005A9C / #F57C00) achieved a contrast ratio. Colour also plays a key factor in communicating with users, G. Gopan et al (2025) [1].

The Yellow and Purple option (#F9A825 / #5E35B1) balances warm and cool tones, maintaining a ratio of 7.1:1. C. Anderton et al (2025), stated that, allowing users to tailor experiences to their own, potentially dynamic individual needs [2].

Finally, the Black and White mode (#000000 / #FFFFFF) ensures maximum contrast for users with severe visual impairments, aligning with (WCAG) 2.1 standards by M. A. Kausar et al (2025), accessibility such as text alternatives for non-text content, keyboard navigability, clear design structures [3]. Users liked this feature as mentioned in the build-up of the app.

M. O. Shagaya et al (2025), mentioned that purple is often linked to calming, soothing, and tranquil responses. This dynamic interplay between color and emotional arousal has significant implications for user experience, marketing appeal, and visual hierarchy. Accompanied with white text will greatly help this colour design and emotional response, as highlighted in some participants [4].


[bookmark: _Int_bQg0mts2]The use of red in a game is it good for visibility issues. A study by A. Almustanyir et al (2025), highlighted that some people may have trouble distinguishing between red and green hues, and reds may appear darker than normal [5]. This was one factor in not choosing the red colour.








[bookmark: _Toc2073136345][bookmark: _Toc177690560]2.2 Typography and Text Scaling


Font clarity is essential to visual usability. The app includes adjustable text sizes to improve readability. According to Nielsen by M. Stjernholm et al (2025), a user’s experience can be described along three dimensions that heavily influence how users perceive and interact with a system [6]. Having the two text dimensions after small default with the ability to change gained good feedback from users as this function has not been seen in other game app programs.

· Small – 16 px (default)
· Medium – 17 px
· Large – 18 px



[image: ]           [Figure 4, Adalo text-size configuration menu, Large 18 px, after usability screen]

Users can set their preferred size during setup, ensuring all screens display consistent text scaling. According to A. S. Albesher et al (2025), discussing Shneidermans golden rules, insight into their own app requirements after user surveys, the app lacked sufficient customization features, such as the ability to adjust text size or save frequently used inputs, limiting its adaptability to diverse user needs [7].
Typography uses sans-serif fonts for legibility and balance between usability and aesthetics, reflecting recommendations from R. K. L. G. Ramos et al (2025), and looking into the design work of their study, the need for greater attention to typography, colour, and composition in science communication to succeed in the desired user results [8].



[bookmark: _Toc269749019][bookmark: _Toc1923208373]2.3 Button Size and Touch Accessibility


Buttons are critical interaction elements. The app provides three button sizes to accommodate different user needs, participants liked this feature as after usability functions screen and main game play this comfort setting helped user-experience.

[ Table 1 button option benefits]
	Button Option
	Height (px)
	Use Case
	Accessibility Benefit

	Small
	38
	Default minimal layout
	Compact for younger users

	Medium
	48
	Standard accessibility size
	Meets industry touch standards

	Large
	72
	Enhanced for visual impairment
	Broader touch target area reducing error rate




Button-size accessibility options (default, medium, and high visibility).

Users can increase button size globally before gameplay. Larger buttons improve accuracy and comfort, consistent with Fitts’ Law, which links target size to user error by M. Amini at al (2024), investigating throughput, movement time, or error rate [9].
[image: ][Figure 5, gigantic button size 72 px, after usability screen]


Due to the button size, wordings will be different due to the text size shape. This happens in Adalo due to the size of the app screen. This was highlighted by participants but was the app builder configuration that could not be changed.






[bookmark: _Toc1318818782][bookmark: _Toc1857712283]3. Feedback Collection on Prototypes 


User testing involved four participants from diverse backgrounds, replicating the personas from Component 1. Two sessions took place in a cafe.

Methodology:
Participants interacted with digital prototypes and narrated their experiences. Each session lasted for 30 minutes. Trying to use  E. O. Ibarra et al (2025), in seeking to minimize the user's cognitive load and ensure that each page has a clear purpose. In gathering potential user inputs [10].

Key Findings:

Users praised the colour options, stating they “made the app personal and comfortable.” The ability to adjust button and text sizes improved perceived control. The Judge feature was popular, offering narrative rewards and motivation.


Improvements identified:

The voice narration of Dr. Black was immersive for some but distracting for others; a toggle was added. Timer confusion was resolved by allowing users in future developments to stop the game when they needed time off.


These insights validate Nielsen’s heuristic 5, error prevention through customisable control by M. Stjernholm et al (2025) [11].

[bookmark: _Toc1976163223][bookmark: _Toc1430705001]4. Information Collection for Future Versions 



[bookmark: _Toc1678548435][bookmark: _Toc2093627259]4.1 Quantitative Data


If released as a functional app, University Cluedo would track:

· Session duration and frequency 
· Chosen colour, text, and button preferences, using A. D. W. Sumari et al (2023), highlighted Eight Golden Rules of UI Design, developed by Ben Shneiderman [12].
· Game completion rate and points scored



[bookmark: _Toc1720838317][bookmark: _Toc2071219390]4.2 Qualitative Data


User surveys and focus groups would assess:

· Emotional enjoyment (excitement, fear, satisfaction)
· Ease of navigation and clarity
· Perception of inclusivity



[bookmark: _Toc2050647159][bookmark: _Toc743079019]4.3 Data Collection Ethics


In compliance with GDPR and ethical guidelines, all data would be anonymised. Only aggregated insights would inform updates. Emotional response data would require explicit consent from D. Ussher-Eke et al (2025) [13].


[bookmark: _Toc2075331465][bookmark: _Toc419913371]4.4 Application of Data


Collected data would guide updates that prioritising accessibility performance and player satisfaction metrics Z. Zhou et al (2025) [14]. Continuous feedback cycles align with Agile UX methodologies, ensuring iterative improvement, M. Heuer et al (2025) [15].




[bookmark: _Toc547202082][bookmark: _Toc645099817]5. Additional Usability Considerations 


If designed purely for usability, the interface would have prioritised function over creativity. However, this would compromise engagement.

Conflicts Identified:

· Aesthetics vs Clarity: Bright colours created visual appeal but risked cognitive overload. Solution: adjustable modes.
· Narrative vs Speed: Adding story text increased immersion but slowed gameplay. A skip option was introduced.
· Accessibility vs Simplicity: Offering many settings risks complexity. Grouping features in a single setup screen resolved this issue.


M. Hina et al (2025), states that a good design balances efficiency and emotional resonance. University Cluedo achieves this through adaptable elements without overwhelming users [16].

[bookmark: _Toc1025481695][bookmark: _Toc2048801181]6. Reflection and Conclusion

The University Cluedo app demonstrates how inclusive design principles can enhance digital gameplay. Integrating adjustable colours, text sizes, and buttons improved accessibility and emotional comfort. Feedback confirmed that users valued control and visual personalisation.

The design reflects WCAG 2.1, Nielsen’s heuristics, and Schneiderman's rules, proving that accessibility can coexist with engaging interaction. Future development will involve broader testing with visually impaired and neurodiverse participants, refining features like narration and reward mechanics.

The way University Cluedo showcases educational institutions can promote student engagement through creative digital experiences.






[bookmark: _Toc91942779][bookmark: _Toc1771212279]References

[1] G. Gopan. G. Gopan. Sensory inclusivity in retail environments: A design-oriented approach. Sensory inclusivity in retail environments: A design-oriented approach. Journal of Interior Design Journal of Interior Design pp. 10717641251327928. pp. 10717641251327928. 2025. .

[2] C. Anderton, C. Creed, S. Sarcar and A. Theil. C. Anderton, C. Creed, S. Sarcar and A. Theil. Asleep at the virtual wheel: The increasing inaccessibility of virtual reality applications. Asleep at the virtual wheel: The increasing inaccessibility of virtual reality applications. Presented at Proceedings of the 2025 CHI Conference on Human Factors in Computing Systems. Presented at Proceedings of the 2025 CHI Conference on Human Factors in Computing Systems. 2025, .

[3] M. A. Kausar, M. Nasar and S. O. FAGEERI. M. A. Kausar, M. Nasar and S. O. FAGEERI. Accessibility gaps in omani hospital websites: A wcag 2.1 compliance study. Accessibility gaps in omani hospital websites: A wcag 2.1 compliance study. Journal of Theoretical and Applied Information Technology Journal of Theoretical and Applied Information Technology 103103(6), 2025. .

[4] M. O. Shagaya. M. O. Shagaya. Color as a cognitive and cultural tool: A psychological exploration of its role in graphic design communication. Color as a cognitive and cultural tool: A psychological exploration of its role in graphic design communication. International Journal of Art and Design International Journal of Art and Design 99(2), pp. 98–107. pp. 98–107. 2025. .

[5] A. Almustanyir. A. Almustanyir. A global perspective of color vision deficiency: Awareness, diagnosis, and lived experiences. A global perspective of color vision deficiency: Awareness, diagnosis, and lived experiences. Presented at Healthcare. Presented at Healthcare. 2025, .


[6] M. Stjernholm, A. Nilsson, S. Gunnarsson and T. Edelborg. M. Stjernholm, A. Nilsson, S. Gunnarsson and T. Edelborg. Where form meets function: Redesigning professional tools with nielsen’s heuristics: A redesign of vidhance’s online calibration tool. Where form meets function: Redesigning professional tools with nielsen’s heuristics: A redesign of vidhance’s online calibration tool. 2025. .
[7] A. S. Albesher and M. F. Alwahib. A. S. Albesher and M. F. Alwahib. Psychological consultation apps in saudi arabia: A study for experts’ evaluation and users’ points of view. Psychological consultation apps in saudi arabia: A study for experts’ evaluation and users’ points of view. PLoS One PLoS One 2020(7), pp. e0329029. pp. e0329029. 2025. .

[8] R. K. L. G. Ramos, E. R. Miranda and M. F. de La Roca Soares. R. K. L. G. Ramos, E. R. Miranda and M. F. de La Roca Soares. Science popularization on instagram: An initial study based on information design analysis. Science popularization on instagram: An initial study based on information design analysis. InfoDesign: Revista Brasileira De Design Da Informação InfoDesign: Revista Brasileira De Design Da Informação 2222(1), 2025. .

[9] M. Amini, W. Stuerzlinger, R. J. Teather and A. U. Batmaz. M. Amini, W. Stuerzlinger, R. J. Teather and A. U. Batmaz. A systematic review of fitts' law in 3D extended reality. A systematic review of fitts' law in 3D extended reality. Presented at Proceedings of the 2025 CHI Conference on Human Factors in Computing Systems. Presented at Proceedings of the 2025 CHI Conference on Human Factors in Computing Systems. 2025, .

[10] E. O. Ibarra, I. H. Ortega-Ibarra and C. Cruz-Meléndez. E. O. Ibarra, I. H. Ortega-Ibarra and C. Cruz-Meléndez. Usabilidad en el gobierno electrónico: Heurísticas de jakob nielsen y principios prácticos de steve krug. Usabilidad en el gobierno electrónico: Heurísticas de jakob nielsen y principios prácticos de steve krug. Edähi Boletín Científico De Ciencias Sociales Y Humanidades Del ICSHu Edähi Boletín Científico De Ciencias Sociales Y Humanidades Del ICSHu 1313(26), pp. 74–81. pp. 74–81. 2025. .

[11] M. Stjernholm, A. Nilsson, S. Gunnarsson and T. Edelborg. M. Stjernholm, A. Nilsson, S. Gunnarsson and T. Edelborg. Where form meets function: Redesigning professional tools with nielsen’s heuristics: A redesign of vidhance’s online calibration tool. Where form meets function: Redesigning professional tools with nielsen’s heuristics: A redesign of vidhance’s online calibration tool. 2025. .

[12] A. D. W. Sumari, F. E. Perdana, D. Nugraheny and S. Lovrencic. A. D. W. Sumari, F. E. Perdana, D. Nugraheny and S. Lovrencic. Improving the user interface and experience of a student PortalThrough the eight golden rules. Improving the user interface and experience of a student PortalThrough the eight golden rules. MATRIK: Jurnal Manajemen, Teknik Informatika Dan Rekayasa Komputer MATRIK: Jurnal Manajemen, Teknik Informatika Dan Rekayasa Komputer 2424(3), pp. 557–578. pp. 557–578. 2025. .


[13] D. Ussher-Eke. D. Ussher-Eke. HR and GDPR: Partnering to protect employee data. HR and GDPR: Partnering to protect employee data. World Journal of Advanced Research and Reviews World Journal of Advanced Research and Reviews 2727(02), pp. 717–730. pp. 717–730. 2025. .


[14] Z. Zhou, Z. Chen, W. Li, Y. Zhang and X. Jin. Z. Zhou, Z. Chen, W. Li, Y. Zhang and X. Jin. Demystifying the dimensions and roles of metaverse gaming experience value: A multi-study investigation. Demystifying the dimensions and roles of metaverse gaming experience value: A multi-study investigation. J. Manage. Inf. Syst. J. Manage. Inf. Syst. 4242(1), pp. 39–69. pp. 39–69. 2025. .


[15] M. Heuer, N. Kremer and C. Kurtz. M. Heuer, N. Kremer and C. Kurtz. Clarifying the role of product owners: A comprehensive taxonomy on product owner roles. Clarifying the role of product owners: A comprehensive taxonomy on product owner roles. Presented at International Conference on Human-Computer Interaction. Presented at International Conference on Human-Computer Interaction. 2025, .

[16] M. Hina and T. Joelsson. M. Hina and T. Joelsson. Emotional design: Creating user interfaces that evoke emotions. Emotional design: Creating user interfaces that evoke emotions. 2025. .





[bookmark: _Toc1303638109][bookmark: _Toc386072912]Appendices


[bookmark: _Toc980988889][bookmark: _Toc106815711]Appendix i: Full storyboard sequence (Screens 1–19). Blue and orange.
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[bookmark: _Toc1806450383][bookmark: _Toc1214559622]Appendix ii: Colour-variant storyboard sets (Yellow/Purple)
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[bookmark: _Toc1905545697][bookmark: _Toc1650631878]Appendix iii: Colour-variant storyboard sets (Black/white)
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[bookmark: _Toc864312475][bookmark: _Toc723093633]Appendix iv: Full gigantic button size
[image: ]




[image: ]




[image: ]
[Figure 6, Within Adalo settings, the file using set player 1 to 5 button would not increase in size.] 
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[bookmark: _Toc1698053324][bookmark: _Toc334141543]Appendix v: Full large button size.


[image: ]     [Figure 7, large button size]
[bookmark: _Toc1160362857]Appendix vi: Full medium Text 17px size

[image: ][Figure 8, Please set timer list and set player number list, list would not change in Adalo function settings]
[bookmark: _Toc64386602][bookmark: _Toc2036963147]Appendix vii: User feedback and accessibility testing data.

[image: ][Figure 9, user experience rating survey part 2 response]

Collecting feedback from user-experience created an average response, within the survey participants would rather comment on how good the layout design looks in helping visually impaired users.
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