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	LEVEL 6 ASSESSMENT SPECIFICATION 



	Student name:
	Tom Williams
	Student ID number:
	

	Programme:
	BSc Applied Computing

	Module:
	Usability Engineering

	Module code:
	ACCB6017
	Contribution to Overall Module Assessment (%):
	50%

	Lecturer:
	Pauline Greenaway
	Internal Verifier
	Gaynor Thomas

	Assignment Title:
	Cluedo Part 2
	Word count (or equivalent):
	3000

	Submission deadline:
	14/5/23
	Return date of provisional marks & written feedback:
	TBA

	Submission method:
	All written assessments, where practical and possible, must be submitted via Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this assessment specification into Turnitin or it will match many similarities with other students’ submissions.)
Alternative submission method (if applicable): 
Late submission of the assessment will result in a late penalty mark.  Penalties for late submission: Up to one week late, maximum mark of 40%.  Over one week late, 0%.  Only the Extenuating Circumstances Panel may approve a change to submission dates.

	Academic honesty / referencing:
	Academic honesty is required. In the main body of your submission you must give credit to authors on whose research and ideas your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have used, cited or quoted in order to complete this assessment.  



	Module Learning Outcomes 
(from module syllabus)

	Upon the successful completion of this module, the student should be able to:
· Research and evaluate cognitive and social information processing
· Select, apply and analyse critically techniques of interface evaluation
· Synthesize a solution to a complex design problem from the concepts and principles of usability engineering and software development
· Critically analyse, individually and as part of a team exercise, input and output hardware appropriate for specialised applications, for example for use by disabled people, and for three-dimensional modelling applications





	
TASK DESCRIPTION



Task
The boardgame CLUEDO is familiar to many as one that requires players to move their pieces around a board that represents a country mansion, finding clues that will help them solve the murder of Dr Black. 
You are to design a UWTSD version of this as a computer game. 

“Oh no! The Vice-Chancellor has been murdered! Who did it?”

You may set the game on any or all of the university campuses, and may include up to 8 players who should represent different parts of the university. 

You should submit a report containing the following:
· A complete set of full-colour storyboards with appropriate example content together with a short discussion of the changes made due to the feedback collected on the wireframe storyboards, together with evidence of usability testing of these changes.
· A description of the process used to collect feedback on your final storyboard prototypes and a summary of the positive and negative feedback elicited
· A discussion of what data would be gathered if a working version were to be build and released, and how that data could be used to influence the next version of the app.
· A reflective summary of the overall design process and how it has been informed by both usability theory and by the inclusion of the potential users in the design process
The report should include appropriate illustrations and references to research literature (at least two thirds of these should be books/journal papers).

Your submission should be presented in the form of a report that includes the following sections:
· (30%) Full colour design storyboards (not hand-drawn and scanned). They should show all of the major functionality of the app at a size appropriate for a mobile phone, and should take all of the usual aspects of interaction design theory into account in the design. Where the design differs from that of the wireframe model the reasons for this should be documented and justified. The complete set of storyboards should be presented in an appendix but significant elements such as the main screen designs should be discussed in the main body of the report. These can be created using any suitable software; Adobe XD is a good choice for this, but other packages are fine provided that you remember to show not only the screens but how the user moves between the screens.
· (20%) How did you collect feedback on your prototypes? How did you ensure that your test subjects covered the range of personas you defined earlier? What feedback did you get, both in terms of usability and of emotional response? Were these what you expected and, if not, why not?
· (20%) What information are you going to collect from you users in the working version? Why do you need it and how will you collect it? Can data be collected automatically or will you need to continue to interact directly with your users to get the data you need? Are there differences between collecting usage data and emotional response data?
· (20%) How would your storyboards have differed if you had approached the app purely from a usability viewpoint? Were there any conflicts between usability and user experience that you had to resolve? Use examples from your design process to explain these.

The final 10% will be awarded for document presentation and appropriate references to the research literature. The report should be submitted through Turnitin. Do not submit the assignment brief document with this.







	
     STUDENT FEEDBACK FORM



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	Not a wide range of sources included and some areas provide better evidence and reference to relevant research sources than others.  Annotated storyboard is better than other areas in terms of justification of changes made which are supported with reference to appropriate design rules/principles.





	
	
18

	
	30
	

	2. Knowledge and Understanding Skills

	
	

	Different qualitative and quantitative data collection methods have been discussed, including how they could be applied to improve the full functioning version of the app.  Suggestions made with reference made to appropriate sources but this was not extensive.  More detail of recommended methods should have been included.
	
	
18

	
	30
	

	3. Cognitive and Intellectual Skills

	
	

	Final full-colour storyboard is comprehensive and evidence of application of feedback suggestions has been completed, fully supported with reference to relevant design rules and principles. Annotated main screens provided evidence of this.  Feedback uses heuristic evaluation with the additional of a very simplistic questionnaire for qualitative feedback.  Much more thought should have been applied in its preparation. Summary of feedback provided although this could have been more detailed. Detailed reflective summary provided with reference to design rules/principles and consideration of usability as well as user experience when designing an application although reference to use experience could have been more detailed.
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	30
	

	4. Practical Application Skills

	
	

	




	
	

	
	0
	

	5. Transferable Skills for Life and Professional Practice

	
	

	Report format applied.  Well-expressed throughout.
	
10
	
7

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	65%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	









	GENERIC ASSESSMENT CRITERIA



	Level 6

	In accordance with the Framework for Higher Education Qualifications, at the end of Level 6 students should have coherent and detailed knowledge and a systematic understanding of their subject area, at least some of which is informed by the latest research and/or advanced scholarship within the discipline. They will be able to accurately deploy established techniques of analysis and enquiry within a discipline, using their conceptual understanding to devise and sustain arguments and/or to solve problems. They should be aware of the uncertainty, ambiguity and limits of knowledge. They should be able to critically evaluate evidence, arguments, assumptions, abstract concepts and data (that may be incomplete), to make judgements, and to frame appropriate questions to achieve a solution - or identify a range of solutions. They will apply the methods and techniques that they have learned to review, consolidate, extend and apply their knowledge and understanding, and to initiate and carry out projects. They will have the ability to manage their own learning, and to make use of scholarly reviews and primary sources (for example, refereed research articles and/or original materials appropriate to the discipline). They will demonstrate the qualities and transferable skills necessary for employment requiring: the exercise of initiative and personal responsibility; decision-making in complex and unpredictable contexts; the learning ability needed to undertake appropriate further training of a professional or equivalent nature.



	Level 6
	FAIL
	MARGINAL FAIL
	SATISFACTORY
(3rd / Pass)
	GOOD
(2.2 / Pass)
	VERY GOOD
(2.1 / Merit)
	EXCELLENT
(1st / Distinction)
	EXCEPTIONAL
(1st / Distinction)

	Category
	0-29%
	30-39%
	40-49%
	50-59%
	60-69%
	70-84%
	85-100%

	Engagement with literature (including reading, referencing,
academic conventions and
academic honesty) 
	Little or no evidence of reading and/or reliance on inappropriate sources.
Views and findings mostly unsupported and non-authoritative.
Referencing conventions used incoherently or largely absent.
	Poor engagement with essential reading. No evidence of wider reading. Reliance on inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information gained through class contact. Inconsistent and weak use of referencing.
	Engagement with a limited range of mostly relevant and credible sources. Some omissions and minor errors.
Referencing conventions evident though not always applied accurately or consistently.
	Engagement with an appropriate range of research-informed literature, including sources retrieved independently. Some over-reliance on texts. Referencing may show minor inaccuracies or inconsistencies.
	Engagement with a wide range of research-informed literature, including sources retrieved independently.
Selection of relevant and credible sources.  Very good use of referencing, with no/very few inaccuracies or inconsistencies.
	Engagement with an extensive range of relevant and credible literature, informed by the latest research. Consistently accurate application of referencing. 
	Exceptional engagement with an extensive range of relevant and credible literature, informed by the latest research. High-level referencing skills consistently and professionally applied.

	Knowledge and understanding (Coherent and detailed knowledge and systematic understanding of the subject area, at least some of which is informed by the latest research and/or advanced scholarship within the discipline.)

	Major gaps in knowledge and systematic understanding of the subject matter. Substantial inaccuracies. No awareness of knowledge of the latest research and/or advanced scholarship within the discipline.

	Gaps in knowledge, with only superficial systematic understanding. Some significant inaccuracies and/or irrelevant material.  No awareness of knowledge of the latest research and/or advanced scholarship within the discipline.
	Limited knowledge and systematic understanding of the relevant concepts and principles within the subject area which to some limited extent, is informed by current research and scholarship. 
	Knowledge is reasonably detailed, accurate with a good systematic understanding of the field of study and to some extent, current research and scholarship.
	Knowledge is reasonably extensive coherent and detailed.  Exhibits very good understanding of the breadth and depth of established views, and the work is, at least in part, well-informed by current research and scholarship. 
	Excellent coherent and detailed knowledge and systematic understanding of the principles and theories of current research and scholarship. Clear awareness of challenges to established views and the limitations of the knowledge base.
	Exceptionally coherent and detailed knowledge and systematic understanding of the principles and theories of the subject, well-informed by current research and scholarship. A critical, sophisticated and nuanced awareness of the ambiguities and limitations of knowledge.

	Cognitive and intellectual skills 
(Conceptual and critical thinking, analysis, synthesis and evaluation of research, assumptions, abstract concepts and data (that may be incomplete); logic, argument and judgement.) 
	Wholly or almost wholly descriptive work. Little or no analysis, synthesis or evaluation.
Failure to develop arguments, leading to illogical or invalid judgements. Unsubstantiated generalisations, made without use of any credible evidence.

	Largely descriptive work, with superficial use of critical evaluation. Weak development of arguments and judgements. Information accepted uncritically, uses generalised statements made with scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory.
	Limited attempt at critical thinking, analysis, synthesis and evaluation, tending towards description.
Some evidence to support emerging arguments and judgements but these may be underdeveloped or with a little inconsistency / mis-interpretation.
Asserts rather than argues a case.

	Some critical thinking, analysis, synthesis and evaluation. Can analyse new and/or abstract concepts and data without guidance.
An emerging awareness of different stances and ability to use evidence (that may be incomplete) to support the argument.
Mostly valid arguments and logical judgements. Some tendency to assert/state opinion rather than argue on the basis of reason and evidence.
	Sound critical thinking, analysis, synthesis and evaluation demonstrating critical thinking. Ability to devise and sustain persuasive arguments, and to review the reliability, validity and significance of evidence (that may be incomplete) to make mostly appropriate and valid judgements. 

	Excellent critical thinking, analysis, synthesis and evaluation. Ability to investigate contradictory or incomplete information and make strong, persuasive, arguments and sophisticated judgements. Some evidence of independent thought and ability to ‘see beyond the question’, suggesting a grasp of the broader field and wider concepts.

	Exceptional critical thinking, analysis, synthesis and evaluation based on judiciously selected evidence. 
Ability to investigate contradictory or incomplete information and make strong, persuasive, arguments and sophisticated, nuanced, judgements. Evidence of independent thought and ability to ‘see beyond the question’, suggesting an outstanding grasp of the broader field and wider concepts.

	Practical skills
(Apply/deploy accurately established tools and techniques; initiate and carry out projects; formulate solutions to solve problems in complex and unpredictable contexts.)
	Limited or no use of methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
Limited understanding of the application of theory to practice or making appropriate links between the two.
Very weak problem-solving skills in complex and unpredictable contexts. 
	Rudimentary application of methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.
Weak understanding of the application of theory to practice, with only occasional evidence of making appropriate links between the two. Weak problem-solving skills in complex and unpredictable contexts. 


	An adequate awareness and mostly appropriate application of well-established methods, materials, tools and/or techniques.
Basic appreciation of the context of the application. Theoretical knowledge and understanding applied in practice, but not always making logical links between the two.
Can identify problems and propose basic solutions in complex and unpredictable contexts without fully appreciating the complexity. 
	A good and appropriate application of standard methods, materials, tools and/or techniques.
Clear appreciation of the context of the application. Mainly consistent, accurate and logical application of theory to practice, making appropriate links between the two
Can identify problems and propose mostly appropriate solutions in complex and unpredictable contexts.
	A very good application of a range of methods, materials, tools and/or techniques.
Very good consideration of the context of the application, with perceptive insights. Can identify problems and propose appropriate solutions in complex and unpredictable contexts.
Evidence of some innovation and creativity. 
	An advanced application of a range of methods, materials, tools and/or techniques.
The context of the application is well considered, and insightful.
Application and deployment extend beyond established conventions.  Can identify complex problems and propose excellent solutions. Innovation and creativity evident.
	Exceptional levels of application and deployment skills in unpredictable, practical contexts, drawing skilfully on the latest research within the discipline. Can identify complex problems and propose sophisticated solutions. Assimilation and development of cutting edge processes and techniques.

	Transferable skills for life and professional practice
(Exercise of initiative and personal responsibility; professional development; initiate and complete tasks and procedures: individually and/or collaboratively; use appropriate media to communicate effectively; fluency of expression; clarity and effectiveness in presentation and organisation.)
	Communication medium is inappropriate or misapplied.
Work is poorly structured, disorganised and/or confusingly expressed. Very weak use of language and/or very inappropriate style. Little or no evidence of autonomy (or collaboration, where relevant) in the completion of tasks. Little or no evidence of the skills required in graduate employment.


	Communication medium is poorly designed and/or not suitable for the audience. 
Work is poorly presented in a disjointed manner. It is loosely, and at times incoherently, structured, with information and ideas often poorly expressed. Weak use of language and/or inappropriate style. Weak independent initiative (or collaboration, if relevant). Limited evidence of the skills required in graduate employment.
	Can communicate in a suitable medium but with some room for improvement. 
Mostly ordered presentation and structure in which relevant ideas / concepts are reasonably expressed. Work may lack coherence in places. Can work as part of a team, but with limited involvement in group activities. 
Demonstrates the basic skills required in graduate employment, with some areas of minor weakness.
	Can communicate effectively in a suitable format, but may have minor errors.
Mostly coherent, organised work, in a suitable structure and is for the most part clearly expressed. Can work effectively independently and/or as part of a team, with clear contribution to group activities. 
Demonstrates the skills required in graduate employment, with some areas of strength and some of minor weakness.
	Can communicate well, confidently and consistently in a suitable format.
Work is coherent, fluent, well-structured and organised. Can work very well autonomously and/or as part of a team, with very good contribution to group activities. 
Demonstrates very good graduate employment skills, with just occasional minor weakness.
	Can communicate professionally confidently and consistently in a suitable format.
Work is coherent, very fluent and is presented professionally. Can work autonomously with initiative. Where relevant can work professionally within a team, showing leadership skills as appropriate, managing conflict and meeting obligations. Demonstrates excellent graduate employment skills and an appetite for further development.
	Can communicate with an exceptionally high level of professionalism. 
Work is exceptionally coherent, very fluent and is presented professionally. Can work exceptionally well and professionally within a team, showing advanced leadership skills. Demonstrates exceptional graduate employment skills and an appetite for further development.
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[bookmark: _Toc134988315]Introduction
This report focuses on the changes made to the designs from the initial prototype of the NPTC Cluedo application. Changes have been made where colour, and images have been added to the final storyboards, as well as added features identified from feedback gathered on the initial wireframes. It will also be discussed how the design aspects of the projects align with usability design theorists. Additional feedback will be provided on the final storyboard to identify further changes that could be implemented before release. Also, a discussion on what data would be gathered from the working version, alongside how it will be gathered and the reasonings for doing so. Finally, a reflective summary of the application's design will highlight how theorists' usability principles have influenced the game's design and the outcome should the game be designed from primarily a usability standpoint as opposed to usability and user experience.





[bookmark: _Toc134988316]Full-colour Storyboards, including changes made from feedback.

[bookmark: _Toc134988317]Initial Feedback.
From the feedback gathered after the first iteration of storyboard wireframes, it was identified that there was a lack of features that required implementation at the next prototype design stage to be included in the full version of the game. These included accessibility options, in-game help, loading screens, and added languages within the settings menu. The following will display the changes made and usability testing conducted on each alteration/screen. Usability testing was carried out on the final storyboards, found in the feedback section of the document.

[bookmark: _Toc134988318]Accessibility
              [image: ]   [image: ]

A lack of accessibility options was identified in the first iteration of storyboards, which have now been added in the final storyboard, which can be identified on the main menu screen, via the universal indicator for accessibility options. This uses Normans design principle for recognition rather than recall (1), and Dix learnability due to familiarity (2) as users can recognise this symbol without requiring any further context or information due to users that would require accessing these options, already being familiar with the web accessibility icon used, as the logo has been in use since Windows 95 where they provided options for text-to-speech, sticky keys, filter keys, toggle, and mouse keys. (3) Within these pages shown, consistency and standards were in use from Nielsen (consistency and standards) (4), Dix (consistency) (2), and Shneiderman (Strive for consistency) (5), where the colour scheme throughout the app remains the same due to the primary colour being #E30346 which was taken directly from the NPTC logo. Different variants of this colour were then used on different screens to provide a scope of colour whilst also remaining within the same spectrum so as not to overload the app with contrasting colours making it an unenjoyable viewing experience. 
[bookmark: _Toc134988319]     In-game help
[image: ]


Within the main game screen, the addition of an in-game help button, which is identified with the game controller and question mark. This additional button can provide users with help and documentation at multiple points of the app, which ties in with Nielsens help and documentation principle (4). The exit button is also highlighted using a stronger shade of red to highlight its importance, where user control and freedom principles from Nielsen (user control and freedom) (4), and Shneiderman (support internal locus of control) (5) are concerned. Within the exit screen, the buttons of confirmation have been coloured accordingly to provide easy reversal of actions (Shneiderman) (5), as well as Nielsen (match between system and real world) (4) as the colours used are universal for confirmation/cancellation, where green is used throughout the app as a means to confirm actions.









[bookmark: _Toc134988320]Loading screen


[image: ]
A loading screen was implemented to provide improved visibility of system status (Nielsen) (4), Observability from Dix (2), and Design dialogue to yield closure for Shneiderman. (5) The screens are displayed to the user once, when they click start game on the main menu, and for a second time on the screen before the game commences. This provides visuals to the user that they are advancing through the app, where they move from one screen to a screen that would require more loading than others.




[bookmark: _Toc134988321]Added Language Options
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Changes made to the settings page includes an additional selection of languages where Spanish, and Thai are now options. This was due to feedback in the first iteration highlighting the lack of languages. They are situated within a white bordered rectangle as to display the options easier to the user. As well as a checkbox to display which option is currently selected. This screen includes both Shneiderman’s internal locus of control (5), as well as Dix’s customisability (2) as the user has control over the music, sound, and language. In future iterations, the user could select the level of volume/sounds rather than just have it toggle on and off, and the addition of more languages could be included, via a scroll bar that provides the user with more languages while keeping the current layout as it is where the screen would not need to be altered to accommodate the extra options.
[bookmark: _Toc134988322]Storyboard (Prototype view)
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The prototype feature within Adobe XD was utilised to create the storyboard where navigation was decided via selected certain options on a screen. For instance, selecting start would take the user to the loading screen, which would run automatically, and then send the user to the character selection screen. The blue lines are indicators of this and detail what actions would be completed upon selection. Separate views have been created for scenarios that include the in-game help menu that allows the user to resume their game once they use the back arrow, as well as the exit game screen which does the same. Additionally, the user is presented with different main menu screens once a game has been completed, depending on their result. Winners will be displayed with a main menu with an updated trophy equating to the number of wins they have. On the other hand, losers would be sent to the same screen without the added tally. This can provide a good user experience due to progression/reward factors that incentivise the user to play, such as competing against friends for who has the most wins.
[bookmark: _Toc134988323]Feedback (Final storyboards)
Feedback was gathered using the initial test subjects to ensure that the range of personas was covered and that results remained unbiased and relevant. Test subjects were kept the same, allowing for appropriate feedback as they had previous experience with the initial designs of the system, and could make notable observations from both versions. Jakob Nielsen’s design heuristics (4) were used again to evaluate the final storyboards based on usability factors. User testing was carried out where the test subjects used the system and then were asked about their response using the design heuristics shown below:

Persona 1: John
	Nielsens’ Usability Design Heuristics
	Severity Factors
	Notes

	Visibility of system status
	1
	There was clear visibility of system status, especially with the use of loading screens and indicators when playing the game or making choices. I would say that there is a lack of animation for the dice roll as it only displays the roll as still images, but this still suffices.

	Match between system and real world
	0
	It is set up the same way as most mobile apps, in terms of the content included as well as the rules/instructions of Cluedo.

	User control & freedom
	0
	There were multiple options to undo or go back to previous pages available. I could also exit the game at any time or undo my choices.

	Consistency & Standards
	0
	The app was consistent throughout in terms of where everything was on each screen, the colour scheme remained the same with few colours used, and action buttons were coloured appropriately.

	Error Prevention
	0
	I did not encounter any errors

	Recognition rather than recall
	0
	It was easy to understand what buttons did what, and labels were used at most points of the app which was helpful.

	Flexibility & efficiency of use
	0
	It was efficient to use, and the loading screens did not take long.

	Aesthetic & minimalist design
	0
	The design included relevant information on each screen and the colours used did not conflict with each other at any point.   

	Help users recognise, diagnose, and recover from errors
	0
	I did not encounter any errors.

	Help and documentation
	0
	Help was available throughout all points of the app.



Persona 2: Mary
	Nielsens’ Usability Design Heuristics
	Severity Factors
	Notes

	Visibility of system status
	0
	There were clear changes in system status throughout, including a loading screen that showed the progress left until the next page was displayed.

	Match between system and real world
	1
	The game’s look can be compared to the original board game. There were some rule changes compared to the original, although the game was still enjoyable.

	User control & freedom
	0
	I was in full control of actions I wanted to complete, such as undo buttons on important decision-making aspects of the game.

	Consistency & Standards
	0
	The colours and placements remained the same on each page, and the text/sizes were the same, where important information was displayed accordingly.

	Error Prevention
	0
	No mistakes or errors were encountered

	Recognition rather than recall
	0
	Throughout the game, information was displayed consistently to ensure that the player always knew what they were doing.

	Flexibility & efficiency of use
	1
	Decent range of languages and accessibility options, however, there is still room for more to be added.

	Aesthetic & minimalist design
	0
	Designs remained simple throughout, where it was not hard to decipher the next move required to advance in the game. Colours also looked good and matched with the ‘NPTC’ theme.

	Help users recognise, diagnose and recover from errors
	0
	No mistakes or errors were encountered

	Help and documentation
	0
	Rules and instructions were accessible at any point within the app, before and after starting a game.



Persona 3: Steven
	Nielsens’ Usability Design Heuristics
	Severity Factors
	Notes

	Visibility of system status
	0
	The prototype is user-friendly and features clear indicators that provide updates on ongoing processes.

	Match between system and real world
	0
	The game is set up like most apps I’ve used and plays like the Cluedo where the end game objective remains the same. 

	User control & freedom
	0
	I could do whatever I wanted in terms of undoing actions, leaving the game, and accessing the rules at any point.

	Consistency & Standards
	0
	The app was consistent, especially with the colourway with the same red or shades throughout. The font remained the same, and the logo at the top never changed position.

	Error Prevention
	0
	I made a mistake when making my end game decision, however there was an undo button present which solved my issue.

	Recognition rather than recall
	0
	It was easy to navigate the app, and the buttons were clear where I knew what each one would do from previous experiences. I could also access the rules whenever I got stuck mid-game.

	Flexibility & efficiency of use
	1
	A good range of accessibility options is available for what could have been included anyways.

	Aesthetic & minimalist design
	0
	Just the right amount of information was displayed on screens, and colours/fonts were used sparingly and effectively.

	Help users recognise, diagnose and recover from errors
	0
	There were always buttons for going back, exiting, and undoing actions, and confirmation prompts were provided as well.

	Help and documentation
	0
	Help options were provided throughout the application. The game could also be resumed from the point I had to leave to check the rules.


Persona 4: Aimee
	Nielsens’ Usability Design Heuristics
	Severity Factors
	Notes

	Visibility of system status
	1
	There is clear visibility of system status. Especially with loading screens which indicate the time remaining until a screen is loaded. One thing that should be added is indicators to who’s turn it is when the CPU plays.

	Match between system and real world
	0
	It was easy to identify the game as Cluedo, as all the features and aspects were executed accurately, with the obvious changes to the scenario.

	User control & freedom
	0
	Undo buttons were available at important parts of the app, and I felt in control of all the potential actions I could have chosen.

	Consistency & Standards
	0
	The app consistent where the same font was used, the logos placement did not change, and important buttons were coloured based on its action. The same colours were also used on all screens.

	Error Prevention
	0
	No errors were identified.

	Recognition rather than recall
	0
	The app had features I could easily recognise, such as what buttons were responsible for what, and aspects of the game like the checklist, help, and intrigue options were clear.

	Flexibility & efficiency of use
	0
	Plenty of accessibility and language options, especially with the colourblind settings. The loading was also fast enough.

	Aesthetic & minimalist design
	0
	Important features were made apparent based of the design of the screens and the use of colour throughout. Confirmation/cancel buttons were easy to distinguish between.

	Help users recognise, diagnose, and recover from errors
	0
	There are multiple choices available that allow you to go back to previous sections of the application. Additionally, there are options to confirm or cancel actions in case of any errors/mistakes when playing the game.

	Help and documentation
	0
	Rules and instructions were available whenever required, even while playing the game.



[bookmark: _Toc134988324]Questionnaire
A questionnaire was conducted with the same test subjects after experiencing the final storyboard to gather emotional data on the system and identify other features that could be added to the final version before release.

[bookmark: _Toc134800956][bookmark: _Toc134988325]– John
	Question
	Answer

	1. How would you rate your overall experience of the application?
	EXCELLENT

	2. Were there any improvements that could be made to the app as a whole? (Design/Functionality)
	Added animation for dice rolls.


	3. Were there any additional features you would add?
	N/A



[bookmark: _Toc134988326]– Mary
	Question
	Answer

	1. How would you rate the overall design of the application?
	GOOD

	2. Were there any improvements that could be made to the app as a whole? (Design/Functionality)
	An ability to change the size of font would be good, and more languages.

	3. Were there any additional features you would add?
	An achievement system perhaps, or a separate game mode for classic Cluedo.



[bookmark: _Toc134988327]– Steven
	Question
	Answer

	1. How would you rate the overall design of the application?
	EXCELLENT

	2. Were there any improvements that could be made to the app as a whole? (Design/Functionality)
	The buttons were a bit too close at the bottom of the game screen.

	3. Were there any additional features you would add?
	Multiplayer options.



[bookmark: _Toc134988328]– Aimee
	Question
	Answer

	1. How would you rate the overall design of the application?
	EXCELLENT

	2. Were there any improvements that could be made to the app as a whole? (Design/Functionality)
	A way to know which computers go it was.

	3. Were there any additional features you would add?
	Multiplayer mode!



[bookmark: _Toc134988329]Feedback summary
From the feedback gathered, issues identified by the test subjects included the requirement of turn indicators for computer players so that the user can have an indication of when their turn would be next. Another addition that could be made includes further options for accessibility, such as subtitles should there be spoken audio in the final version, as well as more languages that can be implemented with a scroll bar to add multiple options. Dice roll animations can also be included in the next iteration, although it was noted that the still images worked as intended. However, animations would provide improved viewing in terms of visibility of system status. Finally, the rules could be altered to match Cluedo’s original rules. However, due to it being an alternate version of the game, this would not be 100% necessary, but it could still be considered. User emotions were positive within the app where 4/5 opted for a 5-Excellent rating and 1/5 opted for good.

The rest of the feedback indicated a positive experience for users where both usability and user experience were concerned, which was the intended outcome for the project.


[bookmark: _Toc134988330]Data collection.
After the working version of the Cluedo game has been developed, information can be gathered from users to obtain feedback on the application to gauge an idea of a user’s overall experience. The feedback will allow an understanding of how users feel when using the app, whether it is a positive or negative experience. Feelings of dissatisfaction, confusion and annoyance could decide negative experiences using the application. On the other hand, feelings of satisfaction, mastery, fun, and control could determine a user’s positive experience. 

To understand and gather valuable data which can be used as a basis for future development iterations where positive points of the app can be further enhanced, and negative feelings or experience points can be alleviated or improved in future adaptations. It can also aid in increasing the app’s overall usability after areas requiring improvement are identified via the data gathered.

[bookmark: _Toc134988331]Surveys (Quantitative)
Surveys can be used to collect quantitative data on users that provide insights into how effective different aspects of the Cluedo game are. For instance, gathering player feedback can allow future development into the game to cater for overall satisfaction levels, user preference, and key areas that require further improvement. It can also focus on user experience which concerns data relating to how users interact with the game such as the difficulty levels, how effective the game controls are, and how immersed the player is when playing. (6) Surveys could be sent to the user via an external link after their account is set up and they have played a few games. It would be vital that any questions posed to the user do not require a lot of thought or response, as the user could get disinterested and quit the feedback process.   
[bookmark: _Toc134988332]Usability testing (Qualitative)
Conducting usability testing can be vital for evaluating usability aspects of the game relating to the user interface and the interactions between the app and the user. This would be completed with user testing, where test subjects would play the game and provide feedback. A way to do this is with Nielsen’s Design heuristics (4), which could be presented to the test subjects as a heuristic evaluation. Conducting this is a way to retrieve qualitative feedback to identify usability issues that users can identify after experiencing the app. This could include a lack of help documentation, consistency, navigation/control issues, and a feeling of a lack of control. It can be used to improve player/game interactions and usability, improving overall user experience and enjoyment.
 
[bookmark: _Toc134988333]Customer Feedback (External)
Customer feedback can be utilised to gauge an idea of the general feeling of the game. App store reviews can be used to gather external feedback that is both qualitative and quantitative due to typically using a star rating system, as well as consumer reviews. However, gathering reviews using app stores would require publishing the game. Therefore, it should be noted that other data collection methods should be carried out first to identify potential issues with the app before it is released to a wider audience.  

[bookmark: _Toc134988334]Clickstream Analytics (Internal)
Clickstream analytics include analysing the sequence of pages a user visits as they use the software application. (7) This can be used to determine what users are doing within the app to identify hot/cold spots for activity and generally to identify user trends which can allow for interface changes to make the app more user-friendly.

[bookmark: _Toc134988335]Emotional Data
Another key factor to consider when collecting data is emotional data. This is data that relates to how a person experiences based on how they feel reacting to stimuli. Feelings are subjective and can be influenced by different perceptions of a situation. Hence different people will have different experiences. A way to gather emotional data could be with a prompt to the user after they finish a game, where they could select an emoji that matches their feelings towards a question relating to a certain aspect of the game. This can then be used to give an idea of how users feel about the app from an emotional standpoint. The key difference between collecting usage data and emotional data is that usage data focuses on user interactions with the application to understand the patterns and behaviours of people using the app compared to how a user feels when using the application, such as whether they are satisfied with the game. Both data types should be considered when improving the app and the overall user experience regarding future development.

[bookmark: _Toc134988336]Reflective Summary
When designing the outcome, users were the focus when determining the success of the Cluedo game. Garrett (REF) asserts, ‘It is the user experience that forms the customer’s impression of a company’s offerings… differentiates a company from its competitors… and determines whether your customer will ever come back’. Considerations were made throughout the design process, where feedback gathered from users was acted upon to ensure that overall usability and user experience concerns were identified and resolved for the best possible outcome. The following theorists’ design principles were used when designing the outcome:

[bookmark: _Toc134988337]Dix
Alan Dix’s design principles (2) highlighted usability aspects relating to learnability, flexibility, and robustness. Specifically for learnability, the app remains consistent throughout, with appropriate use of colour, text, and content placement. Elements of predictability are evident as users can understand what each aspect of the app is responsible for, such as buttons for redirection, help, and controls. Familiarity is apparent when the game reflects Cluedo for the look, feel and how it is played. Regarding flexibility, customisation options are available for users where accessibility and general options are concerned. Robustness is also evident where overall observability due to loading screens/popups is used, and recoverability is included with multiple back/undo buttons within each relevant screen.

[bookmark: _Toc134988338]Shneiderman
Ben Shneiderman’s eight golden rules of design (5) were considered in the application. The app strives for consistency throughout, where house style is kept the same, alongside the placement of buttons and the logos that remain in a fixed position. This allows the users to understand better and predict possible outcomes within the app. Easy reversal of errors, where multiple undo/back buttons were used on all screens allowing the user to have a sense of control which also considers the internal locus of control principle. Reduced short-term memory is apparent due to no more than 7 buttons/icons being present at one time, and information displayed to users is informative and not overwhelming.

[bookmark: _Toc134988339]Norman
Don Norman’s design principles (1) focus on the system’s visibility, where loading screens and pop-up dialogue are added to provide the user with an understanding of what is happening on the screen. This also ties into feedback as users are aware of what is happening with icons or text confirming actions carried out by the user. For example, within the exit screen, the user is told that exiting will cause a loss of game progress, and coloured buttons highlight the action that will occur. Mapping is considered where clear controls are included (Arrows), and the user will be able to understand how to play the game effectively using carefully selected icons to indicate the actions that would be carried out upon selection.

[bookmark: _Toc134988340]Nielsen
Jakob Nielsen’s design heuristics (4) were used when conducting usability testing on the system and considerations within the design process. Specifically, as mentioned, visibility with loading screens and effective use of navigation options and controls. Consistency where general app layout/design was concerned. Error prevention where undo/back/confirmation and cancellation options were included. As for an aesthetic and minimalistic design, the app uses a small colour range, most of which originates from NPTCs red, so that the colours do not contrast on the screen. Other than that, additional colours highlight the importance of buttons, such as confirmation/continue buttons. There is also minimal content on the screens, providing an uncluttered look where the user would not feel overwhelmed with the amount of information displayed. Help and documentation are also evident from the main menu and throughout the game at every screen, should the user require a recap of rules and instructions when mid-game.

From the results gathered in the usability evaluation, it is apparent that the final storyboard provides a design that covers aspects of usability. However, further feedback could have been gathered using interviews and focus groups to identify further information on how the Cluedo game could have been improved. If usability were the main focal point, then the app would potentially have to sacrifice some user experience features allowing for a less enjoyable experience. Although the app was designed with both usability and user experience in mind, the outcome meets design requirements that involve the needs of the personas identified, as well as being easy to understand, control, and navigate whilst also having incentives for repeat players in the form of a win tally.

[bookmark: _Toc134988341]Conclusion
To conclude, feedback gathered in the initial wireframes of the app was considered and added to the final storyboard version. Further feedback was gathered on the final version, which identified further improvements that could be made before the game’s release. Data gathering techniques were then identified for use after the launch of the app to gather useful information which could aid further in overall usability and user experience. Usability theories from Dix, Norman, Shneiderman, and Nielsen were imperative within the design of this outcome due to providing a basis for success when including various design aspects to allow for an enjoyable and usable experience for users.
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