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[bookmark: _Toc195299849]Introduction
The ‘Luck and Strategy’ based games where the player has to build-up their gains by taking high risks and only save those gains when they stop the risk. In the worst-case scenario, the players may lose everything with certain dice rolls or card draws that falls against them. [6] Games fall into categories of groups where the user and its opponent test each other through the game and its mechanics. 
[bookmark: _Toc195299850]Zombie Dice
Zombie Dice falls in this category as this is a dice game made by Steve Jackson that uses a designed set of themed dice. [1] It is a luck and strategy game in which the player has to roll dices either decide whether to keep rolling or stop rolling depending on the outcome. [1] [7]
[bookmark: _Toc195299851]Zombie Dice – UWTSD edition
UWTSD has requested an alternative to Zombie Dice in the form of a theme based on the institute itself. By taking inspiration and the idea of Zombie Dice by taking its core gameplay loop and mechanics. 
The task is to make an interface of such theme and using the same mechanics as the original game itself. The task is to also create the interface for a UWTSD game by using the same basic game mechanics to be played on a mobile device.
The rules are the same as Zombie Dice, instead, it is reworded to format a school theme. For example, “You are a student. The objective is to get 13 Completed tasks and win. They consist of any colour.”
· Instead of being a ‘Zombie’ => You are a student.
· Instead of ‘Brains’ => You want Completed tasks.
· Instead of the ‘Victim Evading’ => Don’t get Unfinished tasks.
· Instead of being ‘Shot’ => Don’t get Procrastinated tasks.
· Instead of ‘eating’ 13 ‘Brains’ => Collect 13 Completed tasks to win. 
(For the complete list of rules see Appendix 7)


[bookmark: _Toc195299852]Designing User Personas
Personas are fictional characters created as a concept of the ideal user based upon researching in order to represent the various userbase of a demographic. This may take use of services such as a website, software and product in a similar way. With personas, the creation of a non-existent person creates a scenery where it helps drive the designer to understand what user needs, experiences, behaviours and goals are by imitating what kind of user may use these applications for. [3] The personas created are based on students.
[bookmark: _Toc195299853]Demographics
In phones, games are widely popular use cases. [4] They are accessible to any place. By 2023, mobile gaming has gained an uprise of popularity by having users download an estimated over 257 billion downloads. An example of this gain in popularity would be useful for analysing the data used in a variety of games and its genres that the targeted audience may find themselves in. [5]
In the age category for both iOS and Android users, they hold similarity in terms of the age demographic. Majority of the category found in games that users have shown in figure 1-2, between the ages of 18 to 24 years old to considered popular. The genre of Zombie Dice by taking a look at casual or strategy, fall close to one another and almost similar. This is estimating that 60% of the userbase under these genres are 18-24. [4] 
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Figure 1: Android Demographics 2024
In this age category, it has been shown that every category has a majority of users that are between ages 18-24. This can be inspected to provide a prediction for designing personas and using them to imitate the way of understanding data to a specific target audience for the application. [5] 
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Figure 2: iOS Demographics 2024


[bookmark: _Toc195299854]Personas
The focus of interpretation of a student body does not require a full documentation. Instead, which characteristics have an impact what the design is for. [2] [9] The personas are determined from user requirements by initially providing qualitative research such as a questionnaire for potential users needed to identify the target audience and to define goals. [8] [9] According to UWTSD’s, equality and diversity, there must be consideration when researching about the staff or student body. [10] 
There are four examples of personas detailing about who they are what they’re studying. This also includes the background or biography, what disabilities they may or may not have, habits, frustrations, goals and genders. 
(To see all four personas, see Appendix 1,2,3,4)
[bookmark: _Toc195299855]User Requirements
This list of requirements reflects the needs of the client and defines what they expect from the application. [11] It is a planning document that is carried out to specify what users want the application to do. This can provide a requirement specification for which it can be documented for design and development. [28]
[bookmark: _Toc195299856]Functional Requirements (FR)
FR’s are defined by the implementation of features and functionalities of what the application must do to meet user expectations and objectives. FR defines the basic system behaviour under specified conditions. If the functional requirement is not met, the system will not work. With, these requirements, it defines what the system must do and when exactly it needs to do. [16] For example, the application must allow users to enter a lobby and wait for players to be invited before starting the game. 
	No.
	Functional Requirements
	

	1
	The game must run on mobile
	

	2
	User Inputs
	

	3
	User Interface
	

	4
	Game settings
	

	5
	Instructions
	

	6
	Menu Screen
	

	7
	Two Players
	

	8
	Gameplay
	

	9
	Gameplay Mechanics
	

	10
	Game End Screen
	

	11
	Scoreboard System
	

	
	
	



[bookmark: _Toc195299857]Non-Functional Requirements (NFR)
NFR’s are the features of the application itself that are implemented. The persona may have a scenario for example, where they launch the game to change settings the way they like to. NFR’s may act as engagement in a scenario where personas are engaged with the application by giving themselves a task to follow when utilising. [3]
When using personas as a case scenario, the NFR in usability design can be traced as stories. [15] This provides an engagement of when a story is brought over to an attribute for user perspectives of how they operate over what the application must do or should do for the user experience. [3] [15] 
When comparing to FR’s example of joining a lobby before playtime, the player capacity of the game should not affect the performance of the application. [14]. 
	No.
	Non-Functional Requirements
	

	1
	The game should run on any mobile OS
	

	2
	Instructions for how the game works
	

	3
	Changeable theme
	

	4
	Specialised GUI
	

	5
	User reliability
	

	6
	Usability
	

	7
	Quality
	

	8
	Performance
	

	9
	Player count
	

	10
	Gameplay design
	

	11
	Gameplay constraints
	

	12
	Updateable and track record for scores
	

	
	
	

	
	
	

	
	
	



FR and NFR are requirements that are documented for delivering expectations of an application. [13] With FR, it describes the system of what the application should do followed by NFR which describe how well these functional requirements are for the application. [12][13]


[bookmark: _Toc195299858]MoSCoW Criteria 
The MoSCoW criteria can be used to effectively illustrate the requirements of priority and delivering what is necessary for the application. It is split into four priorities, ranging what it must have all the way to what it won’t have. When taken into consideration for user requirements, this approach helps prevent scope creep and also ensures that the key objectives for design are met within constraints. It is with informed decisions about allocating the application design will ensure that the important features are addressed first. [17]
[bookmark: _Toc195299859]Priority Table
After obtaining requirements from participants in qualitative researching for personas. MoSCoW could then be used as a method to categorise these requirements by prioritising them into 4 sections. This helps breakdown the design of what’s essential for the application and what can be excluded to save space. 
	Must Have
	Should Have
	Could Have
	Won’t Have

	Menu

Player Server

User Interface

Settings

Instructions

Gameplay Mechanics

Scoreboard
	Volume Slider

Player Count

USWTD Logo

SFX Slider

Controls

Day/Night Mode

Colourblind Mode

	Languages

Add-Ons

School Advertising

Cross play
	Third Party Advertising

Microtransactions





[bookmark: _Toc195299860]Design Plan for Usability
The purpose of applying usability is to identify and reveal areas of improvement for the UX of the dice game. This focuses on the ease of use, navigation, effectiveness and how it can result in making it efficient and user-friendly. [18]
Through measuring usability to attain consistent flow and design throughout the development process, wireframes, prototyping and flowchart to provide a clearer understanding to the deliver for development. 
[bookmark: _Toc195299861]Norman’s Principles of Interaction Design
The principles are the guidelines for the designer to follow in order to make designs for users who are going to use those applications. The principles are guided for designers to follow to provide a usable, familiar, intuitive and user-friendly UI while maintaining the consistency of the level in design. [21] [22]
The principles of 6 are listed in the following:
· Visibility
· Feedback
· Constraints
· Mapping
· Consistency
· Affordance

[bookmark: _Toc195299862]Visibility
The visibility provided how more likely users interact with the application will be able to understand what happens next. This principle is applied as it aims to let the user know the application itself. [23] The dice game where space is limited, to understand usability in a limited screen by following other samples of various games in mobile. For example, the UI with the buttons that are necessary, that are not too informative or not too complex which defeats the principle of visibility. [24] 
[bookmark: _Toc195299863]Feedback
With feedback, it is about receiving information about what action has been done, allowing the person to continue interacting. [23] When playing dice game, the user must receive feedback after every action they perform. This is to inform the user that their action with the interface is working intended. [24] For example, the buttons pressed where the user has to roll the dice determines a result on whether they should re-roll or stop rolling. Another example is side scrolling the volume/SFX slider in the settings menu to indicate that the audio has changed.
[bookmark: _Toc195299864]Constraints
Constraints are the principles that serve as limiting the interaction between the users. When interacting with the application, the user must solve the issues of the limited interface, this principle guides the user to perform normally under such conditions. [25]
[bookmark: _Toc195299865]Mapping
As this dice game is on mobile, an example of mapping in a limited space, is having the necessary buttons at the appropriate location and size. [25] Other examples may include a vertical scroll such as the ‘About’ interface where the instructions are structured and defined in an order of paragraphs. 
[bookmark: _Toc195299866]Consistency
Applying the consistency principle by maintaining a pattern to allow recognition by users as familiar as possible. [24] Without complications, the dice game is made simple with the look and feel of the UI as with most buttons having the same style that follows the theme of the game.  
[bookmark: _Toc195299867]Affordance
The design of the dice game should be made simple to leave out confusion. By looking at the interface of the game, everything included should be displayed where the user is able to read and understand how it functions. The design should be intuitive enough that the users know how to access their desired information just by looking at the interface. [24]
[bookmark: _Toc195299868]Wireframes
By taking Norman’s Principles into consideration, wireframes serve as a purpose used as a skeleton layout for getting into terms with the foundation of making a mobile application of the dice game. The wireframe shown in, is to define of a mid-fidelity layouts made together with a prototype to point direction of where the application is heading with buttons for feedback. [19] 
(For the full wireframes see Appendix 5)
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Figure 3: Wireframes
Following the visibility and consistency, [24] Every button in the UI is directly laid out for the user to understand what purpose they serve. There are only buttons with the functionalities and few interfaces with less clutter to navigate around. This provides the user the intuitive of using the application. 
Affordance shown that the game is not as complicated, with a variety of functions on ‘Add Players’ interface being the most abundant kept as minimal as possible that follows game taken inspiration from. When playing the game itself, there are few buttons with actions and display that has been mapped out to benefit mobile. The user is able to fully observe regardless of constraints. [24] [25]
(For the complete wireframe see Appendix 5-6)


[bookmark: _Toc195299869]Design Prototyping
Prototyping is used to establish a detail by displaying the design and interactivity. This is to understand how the journey of the app before being passed on to development. [19] The lines which indicate the direction of where a button leads to a new form. The feedback provided will inform the user which button will take depending on where the arrows are pointed to. [25]  
[image: Screens screenshot of a screenshot of a screenshot
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Figure 4: Wireframes with Prototyping
Together with wireframes, this ensures that collaboration with users that are testing it has agreed to the layout and its functions to show that the application is consistent. This can be provided with feedback and re-iteration from the user that experienced the wireframe. 
(For the complete wireframe see Appendix 5-6)



[bookmark: _Toc195299870]User Flow Diagram
With the assistance of the wireframe and prototype, the UFD is another visual representation as the roadmap of a user’s journey with the steps needed to understand the dice game in as few steps possible. To provide an understanding for the UX design, a visual representation is made so that in a given scenario, the user may have a different pace compared to others where they explore the app to configure their needs before doing what the game is required to do. [20]
In Figure 5, there are options as buttons to choose that can determine whether or not the user may complete actions or have information provided such as ‘About’ for instructions or ‘Settings’ for preferences.  
[image: A diagram of a work flow
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Figure 5: User Flow Diagram
[bookmark: _Toc195299871]Evaluation - Cognitive Walkthrough
For usability, this method is used for evaluating a design ease of learning.  It uses a detailed procedure to simulate a new user and their problem-solving through observation at each step to complete a task. [26] [27] Analysis is provided after observing the user’s goals and memory through a pattern.  The motivation is the observation that many users prefer to learn the application by exploring the possibilities of what it has to offer. [27]
[bookmark: _Toc195299872]Feedback
As the game would set, A total of 2 users were invited for testing. They were able to take action to reach the goal of the game before being questioned for answers. To assess the UX by acknowledging a cognitive walkthrough, the users would test the prototype (Appendix 6) through a walkthrough in order for them to complete. [26] After that evaluation, they were met with the whole wireframe and prototype (Appendix 5-6) to see what could have gone in a different scenario.
(For the Cognitive Walkthrough Analysis Table see Appendix 8)
[bookmark: _Toc195299873]Feedback Summary
During the cognitive walkthrough, the users would look into the first screen which is the menu of the dice game. They were able to understand the interface with labelled buttons and engaged thoroughly well. Depending on if they will achieve the right result, the users were able direct themselves further on. The interaction with the app and user were made visible and findable. 
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[bookmark: _Toc195299875]Appendices

[bookmark: _Toc195299876]Appendix 1 - Persona 1
	Name
	Aron Chlebek

	Age
	20

	Course
	2nd year Computer Science

	Devices
	Android, Gaming Laptop

	Biography
	Aron is an international student from Poland and is an avid gamer who spends his free time on the computer with his friends that share the same interests as him.

He loves the course that he is in and is keen on getting a job at the blooming industry after he graduates in CompSci.

Aron is familiar with tech and has the tendency to program modification assets as addons to whatever game he plays.

	Goals
	Getting a job in software development 
Attending Esport events to watch his favourite team

	Learning Habits
	Reading online about programming languages
Watches videos of online courses about mathematics

	Frustrations
	Lack of languages to choose from, prefers his native language
Figured that the game is too short
Would like a variety of add-ons

	Scenario
	Aron is at his dorm in a group call with 3 other friends where they decide what games to play on their phones. As they search through the app store, they find a dice game and installed it out of curiosity. 

Upon reading the instructions about the game, they try out the game itself as they found it easy to play after reading. They saw that the game was rather quick for their taste and would repeat the process under different circumstances to see who could beat the odds by having the most objects under these changes. 

	
	





[bookmark: _Toc195299877]Appendix 2 - Persona 2
	Name
	Dafydd Harrison

	Age
	26

	Course
	2nd year Business

	Devices
	iPhone, Tablet, Laptop, Nintendo Switch

	Biography
	Dafydd is a 2nd year student that is studying business and lives across the quieter part of the city. Gareth is an outgoing extrovert and spends his free time mostly outdoors with friends and sometimes alone at his flat, reading or playing small games on his Switch to keep himself occupied. 

Gareth has applied to be an intern for a security firm and is looking forward to working there as an entry job to kickstart once he graduates. 

He loves the course that he is in, however, he is in time constraining problems met with his busy schedule, so he needs some peace of mind. He would like to take the opportunity to use the experience in university and internship to expand his business tenure to work for a master's degree.

	Goals
	Wants to relax after being productive
Interested in networking with people to further his business skills
Wants to work abroad

	Learning Habits
	Reading books, articles, journals and blogs
Watches podcasts of politics and Autosport

	Frustrations
	Frustrated that there are not enough players to join other than 4
Could not find the balance between his work life, student life and social life

	Scenario
	Gareth is at the park with a few colleagues after working a part time job. They find themselves gathered at the picnic bench to relax as they launch the game on their phones. As there is a total of 7 people in the group, they noticed that there are not enough spaces. Acknowledging this, if the winner wins, they keep their spot while the losers of the game take turn after the game and become spectators. They agreed and proceeded to rag on to each other as they play the game and have a good time.

	
	





[bookmark: _Toc195299878]Appendix 3 - Persona 3
	Name
	Jacob Harrison

	Age
	22

	Course
	3rd year Mechanical Engineering

	Devices
	Android, Desktop, PS5

	Biography
	Jacob is a colourblind student that is currently in 2nd year of his course and lives with his parents. He tends to enjoy more on other things than studying such as football and rugby than his course itself but still enjoys studying about mechanical engineering. 

Jacob is mostly a console gamer but uses his phone mostly for games, music and chatting with his group of friends.

	Goals
	Starting his own business in designing technology
Wants to become more practical in the field of engineering


	Learning Habits
	Visual learner
Problem-solver 
Great at physical and flexible work

	Frustrations
	Lack of colour themes to benefit his colour-blindness
Tendency to be overly competitive

	Scenario
	Jacob is at the train with 2 of his friends. Jacob was informed about the dice game they could try out. After installation, he launched the game and read about game to get the feel. When invited to the lobby and with the game about to start, Jacob noticed that objects of the colours of the dice, structure and background are out of place due to his disability. He calls his friend to back out to see if there are options for his colourblind.

	
	





[bookmark: _Toc195299879]Appendix 4 - Persona 4
	Name
	Samantha Richards

	Age
	19

	Course
	1st year Chemistry

	Devices
	iPhone, Laptop

	Biography
	Samantha is a dyslexic student that has just finished her foundations year is off to a keen start by working her way through the course she is in while working part-time as a librarian at the campus library. 

She loves TV shows and movies and would also watch video essays about them. She is also fond of mobile games as she spends her time mostly on her phone.

	Goals
	Earn high grades to get into grad school

	Learning Habits
	Auditory learner
Audiobooks of topics for the course
Colour-coding notes for research and reminders

	Frustrations
	When others are not being as responsive
Too many instructions to read for the base game

	Scenario
	It’s break time and Samantha is visited by her friend. They play the dice game at the library couch and for the first time they launch the game and read the instructions with the help from her friend to summarise and pinpoint the aspects, they play the game in hopes they beat each other to win. 

	
	




[bookmark: _Toc195299880]Appendix 5 – Wireframes
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[bookmark: _Toc195299881]Appendix 6 – Wireframes with Prototyping
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[bookmark: _Toc195299882]Appendix 7 – Gameplay Rules
13 Total Dice
· The game uses 13 dice total that have three colours (Green, Yellow, Red)
· 3 Red dice are high risk as you are more likely to fail than roll a Procrastinated task
· 4 Yellow Dice are less easy to get in terms of less likely to roll a Completed task
· 6 Green Dice are easy to get in terms of more likely to roll a Completed task 
· Each dice has three outcomes whenever they are rolled
· Rolling an Unfinished task means roll the specific dice again
Dice Symbols
· Completed means you have completed a task and a point is gained
· Procrastinated means you have delayed task and that you are closer to losing turn
· Unfinished means the task is not finished, and you will have to try again
How Turns Work
· Start by grabbing three dice randomly from the school bag and roll all three
· Move Completed dice to your finished tasks
· Move Procrastinated to your delayed tasks
· You keep the Unfinished Task dice in front of you
After First Roll
· You may decide either to stop and keep score or keep rolling forward
· If you stop, then you get one point for each Completed Symbol you have rolled
· If you keep going and rolled any Unfinished Symbol from dice, add a new dice to make it three total
· If you roll a total of three Procrastinated Symbols at any point then your turn ends. You lose all progression from that round
Situational Events
· If there are less few than three dice available in the school bag, then return all your Completed and Unfinished task dice to the school bag and continue
· The Procrastinated dice must stay out of the school bag for the entire game
Winning the Game
· The game continues until a player reaches 13 Completed task points. After that, everyone in the party gets one final turn
· The player with the most Completed task wins the game
· If there is a tie, only then the tied players may take a final tiebreaker round

[bookmark: _Toc195299883]Appendix 8 – Cognitive Walkthrough Analysis Table
	Question
	Answers

	Have the users achieved the correct results from the dice game?
	Yes – The users were able to read through the labels of the buttons and navigated themselves through the prototype with little to no issue.

	Have the users noticed that the correct action is available?
	Yes – The users have tried all buttons that would take them to the next interface. 

	Have the users associated the correct action with the result they’re trying to achieve?
	Yes - They knew the positions of these positions of these buttons and were able to revert back to interfaces to ensure feedback from action.

	After completion, have the users realised that progress has made toward the goal?
	Yes – They were able to see the possibilities of the prototype if the game were to inform them if they won, lost or lost their progress. 
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