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1.0 Introduction
	This paper will continue the work to develop a mobile game that closely mimics that of Cluedo that takes place in a university setting. The author will discuss where changes have been made from the original wireframe designs and the current story boards being presented. In doing so an exploration of the reasoning behind these changes will be undertaken and a discussion as to how this is rooted in the theoretical elements of useability and user experience design. This paper will also cover how feedback was elicited from a user base and how this can influence the game moving forward and how further work could be undertaken to encourage greater use of the game for a more enjoyable and repeated experience.
2.0 Design Differences
	There are numerous changes that have been made during the refinement process of wireframes to a storyboard. Some of these changes came as the result of the developer undertaking a number of cognitive walthroughs of the system to understand if any key elements were not obvious or increased load on the individual user, this type of testing is often done before introducing users due to the lower cost nature [1]. This testing resulted in the change to the “Notes” functionality as it was not obvious what was required and assumes a level of understanding that may not be present for all users. 
	2.1 Character Selection
		There was a large change made to this screen to increase the users ability to make an informed decision on which character to play and introduced the ability for the player to cycle through individual choices using iconography that is present in many aspects of smartphone usage such as swiping in a given direction. This was made following feedback from initial wireframe designs that some aspects of the system looked cluttered. This change also allows the application to better follow Nielsens fourth heuristic [2] that suggests that being consistent with other digital products reduces cognitive load on the user.
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2.2 Notes
		The notes element has also been overhauled to be more consistent across the various areas of the system so that users are aware of the iconography being used and reduces the need to recall information and allows for a user to recognise these as they progress through the game, which again make interaction with the game easier and quicker for the user [3]. The way the user also notes in this section has been changed to a text based system which again is to reduce the need for the user to recall which icons represent which actions.
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2.3 Accusation/Enquiry Model
		The next area of the system that has been modified is the accusation/enquiry model which has been de-cluttered to allow a user to select each type of item individually on separate screens rather than a single combined screen, this again come from initial wireframe testing where cluttered screens were seen as an issue. The use of a summary screen once selections are made reduces the need for the user to remember choices across multiple screens reducing the short term memory load which is considered good practice by Shneiderman [4].
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2.4 Main Screen
[image: ]		The final area that saw major changes was the main board screen that users interact with so it was more obvious as to the current system status with the active player being displayed which again is suggested by Nielsen [2]. This change also highlights where iconography has been used to signify the various note areas available to the user, these are used throughout the system to highlight where no specific selection has been made but can be used to access a menu where a specific selection can be made.
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3.0 Feedback Received
	Feedback for the storyboards with completed graphics was undertaken in a number of ways which are covered below, the first of which was an expert review conducted by the author [5], which involve a overall evaluation of the system in line with a set of heuristics such as Nielsens. One area where a potential issue was highlighted is the use of very detailed graphics for the “Rooms” within the game which could present issues for those who are cognitively impaired such as persona 2 with a colour deficiency as some areas may blur together. Given the prevalence of Deuteranomoly [6] the use of colours on the board during movement may also present an issue for some users, this could be addressed with the colour adjusting settings present in the application.
	3.1 User Experience Questionnaire
		One of the major ways that user feedback was produced for the storyboards was the use of a user experience questionnaire [7] which have been widely researched to understand their effectiveness [8] [9]. Using this across multiple testers will allow for a more holistic understanding of issues to be understood and increases the accuracy of any issues being raised, below are two images that highlight where more testers are beneficial but this is in direct competition with the benefits seen for the associated cost. [10]
[image: Curve of number of usability problems found as more evaluators are added] [image: Curve of ratio of benefits to costs as more evaluators are added]
		Of the users testing the storyboard using the UEQ it has become apparent that the lack of initial game rules area or potentially the use of additional tool tips or tutorial session for new players is a stumbling block for those who are not already aware of the core mechanics of Cluedo. Whilst a number of other applications, especially those in a social media setting are able to forgo a tutorial as there is a level of similarity between there use this is not possible within this game. It was also clear from the commentary made by the test users that some of the graphical elements used were very visually cluttered and did not portray a very easy message to interpret, this led to a lack of satisfaction when using the game but also made a number of testers rate the application as unattractive which would ultimately affect user uptake.
	3.2 Personas Covered
		It would be very difficult for testers to cover all personas outlined in the previous paper as sourcing these type of testers would be very expensive and possibly difficult to elicit helpful feedback in a structured format that could be measured against the other testers. This also highlights where the personas may have been poorly defined previously and identified very niche use cases that may not be present for users of the game. In order to try and address some of the issues faced by the other personas part of the question session with testers tried to highlight where they may see improvements if mobility or cognitive issues were present.
	3.3 Feedback as Expected
			The feedback received from the test users was largely in line with expectations following the authors expert walkthrough as most users highlighted the complexity of some of the graphics and the issue with scale on those images leading to difficulty interpreting the image which led to increased cognitive load for the tester which has a negative impact on the overall user experience and potential retention of those users. Users also highlighted the use of similar colours to draw attention to game elements which can be difficult to view if using a smaller device or one where colour replication is poor, this does align with expected feedback given the need to test for persona 2.
			One area where feedback did not meet the expectation of the author was the issue with game status not being highlighted to the user at all stages and at points the user being left unaware of what the current system status is. This was particularly an issue during a more unstructured point of the game such as when it is an opponents turn, there is no indication of how long this may last of where in the turn the other individual is. This led to some users not being comfortable due to a lack of perceived control, this however is likely to be an oversight of the author as system status is often referred to as good practice and forms part of Nielsen’s heuristics and therefore should have been identified during an expert review.
4.0 Data Collection
	There are numerous ways to continue to capture data once the game has gone live and these will have various benefits for the publisher both from an improvement perspective but also being able to increase reach and potential capital gains from the game.
	This data capture can be split into two distinct sections that cover usage statistics and then user experience, with usage statistics being captured to understand the usage of the applications and any retention problems being faced which may indicate an issue with the game itself not being intuitive or placing unnecessary load on the user. The stats being captured will be distinct users interacting with the game alongside the number of completed sessions, this will show if the game is being played consistently by a small number of users or on a single occasion by a high number of users. This will highlight if retention on the platform is good but reach is limited or vice versa, with the caveat that session numbers may be inflated due to multiple devices used by a single user.
	In order to evaluate the user experience as the game progresses it would be key to interact directly with the users to ask a set of questions to see if changes have improved on previous iterations, this could be done through a beta program that rewards individuals for participating or within a live application through the use of in game questionnaires. This type of data collection can be costly or potentially ineffective depending on the uptake by users due to a low confidence being able to be placed on a small response number.
	There are many methods for capturing this data alongside traditional data analysis from a warehouse platform. The below graph shows the various methods that are often used to measure user experience [11], it also shows that while majority of people will use a questionnaire often multiple methods are used in conjunction with one another.
[image: figure 6] 
	A final method that could be leveraged going forward would be the use of A/B testing which involves releasing two versions of the game with a single change to measure its impact on the overall use of the game [12]. This is useful for measuring data driven changes such as increased traffic, time spent on platform etc but does not provide any behavioural insights as to why these differences were measured. It also has the limitation of only allowing for a single change to be measured at a time unless leveraging multi variate testing which allows for more changes in a single version but introduces issues with understanding the impact of the individual changes.
	The biggest difference between emotional measures and data driven usage measures is to ability to automatically collect usage stats based on stored data where as emotional measures often require more expensive and time consuming interaction with the user population.

5.0 Useability VS User Experience
	When designing a game or application there is often a conflict between useability and graphic design to drive user experience. With often conflicting goals some of the story board design was changed to allow for greater user experience through the use of graphics, this was done to allow for more detailed graphics rather than simple iconography to depict playable characters. This change was done to allow for more character development and allow players to identify with the individual characters more directly than if simple meeple were used to designate a player. 
	Another area that would be different is approached from a pure useability perspective is the extensive use of branding that provides the backdrop to all screens which does increase the difficulty of reading some text elements, this goes against a number of recommendations that al elements should be clear and not require the user to think. To improve useability of this either a single colour back drop could be used or leave the background as blank providing more focus on the important game elements.
	Changes in Future
		Given the above concessions in useability it is clear that additional work is required to align the graphical elements more closely with the useability heuristics, this would involve changing the elements above but also need to include additional user testing from industry experts to identify additional useability issues and allow the author to make additional changes to further users willingness to interact with the application.
Reflection
	There are a number of elements to reflect on based on this piece of work with one major element causing significant issue when trying to evaluate the useability of the game, this being the poorly defined test personas that were previously described. This lack of clarity on the test personas often meant that when testing the game there was a focus on very specific issues that may only affect a very small subset of the population and while these design considerations need to be made it made finding users for this very difficult and within the scope of this work this was not able to be done successfully. A change in future would be to better scope these intended user groups to ensure a test group can be established.
	It was also evident that whilst user design and useability do not have specifically designed templates and rules to follow, the work undertaken by individuals like Nielsen and Shnederman has set the tone for much of modern interface development which has impacted on the general publics view on what an interface should look like so any design that falls outside this expectation quickly becomes unpopular with users. This strong effect is clear when it came to user testing the game with testers, going forward greater market research would be required to better align design with users expectation. 
	There is then also the morality issues that are raised when it comes to data collection within the game and how this is then leveraged to further the goals of the developer. Whilst this is outside of the scope of this paper it is something that would need to be considered as the game is furthered developed and put into a live state with general users.
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UEQ.docx
Test User 1

annoying     X   enjoyable 1 
not understandable    X    understandable 2
creative   X     dull 3 
easy to learn  X      difficult to learn 4 
valuable     X   inferior 5 
boring     X   exciting 6 
not interesting     X   interesting 7 
unpredictable    X    predictable 8 
fast   X     slow 9 
inventive     X   conventional 10 
obstructive    X    supportive 11 
good   X     bad 12 
complicated     X   easy 13 
unlikable   X     pleasing 14 
usual  X      leading edge 15
 unpleasant  X      pleasant 16 
secure     X   not secure 17 
motivating    X    demotivating 18 
meets expectations   X     does not meet expectations 19 
inefficient   X     efficient 20 
clear    X    confusing 21 
impractical   X     practical 22 
organized     X   cluttered 23 
attractive      X  unattractive 24 
friendly    X    unfriendly 25 
conservative   X     innovative 26

Additional Comments:

Some graphics were too busy and hard to interpret.

Additional guidance would help to understand the aim of the game



















Test User 2

annoying    X    enjoyable 1 
not understandable   X     understandable 2
creative     X   dull 3 
easy to learn   X     difficult to learn 4 
valuable     X   inferior 5 
boring     X   exciting 6 
not interesting     X   interesting 7 
unpredictable     X   predictable 8 
fast   X     slow 9 
inventive     X   conventional 10 
obstructive   X     supportive 11 
good    X    bad 12 
complicated     X   easy 13 
unlikable    X    pleasing 14 
usual   X     leading edge 15
 unpleasant   X     pleasant 16 
secure      X  not secure 17 
motivating    X    demotivating 18 
meets expectations    X    does not meet expectations 19 
inefficient    X    efficient 20 
clear     X   confusing 21 
impractical   X     practical 22 
organized     X   cluttered 23 
attractive     X   unattractive 24 
friendly    X    unfriendly 25 
conservative  X      innovative 26

Additional Comments:

No ruleset presented so assumes everyone knows how to play

Room graphics not clear on the screen size of a phone



















Test User 3

annoying     X   enjoyable 1 
not understandable    X    understandable 2
creative   X     dull 3 
easy to learn  X      difficult to learn 4 
valuable     X   inferior 5 
boring     X   exciting 6 
not interesting     X   interesting 7 
unpredictable    X    predictable 8
fast   X     slow 9 
inventive     X   conventional 10 
obstructive   X     supportive 11 
good    X    bad 12 
complicated     X   easy 13 
unlikable    X    pleasing 14 
usual   X     leading edge 15
 unpleasant  X      pleasant 16 
secure     X   not secure 17 
motivating    X    demotivating 18 
meets expectations   X     does not meet expectations 19 
inefficient   X     efficient 20 
clear    X    confusing 21
impractical   X     practical 22 
organized     X   cluttered 23 
attractive     X   unattractive 24 
friendly    X    unfriendly 25 
conservative  X      innovative 26

Additional Comments:

Difficult to tell where you are whilst in the game

Not as pleasing to use as some more mainstream applications



















Test User 4

annoying    X    enjoyable 1 
not understandable   X     understandable 2
creative     X   dull 3 
easy to learn   X     difficult to learn 4 
valuable     X   inferior 5 
boring     X   exciting 6
not interesting     X   interesting 7 
unpredictable     X   predictable 8 
fast   X     slow 9 
inventive     X   conventional 10
obstructive    X    supportive 11 
good   X     bad 12 
complicated     X   easy 13 
unlikable   X     pleasing 14
usual  X      leading edge 15
 unpleasant  X      pleasant 16 
secure     X   not secure 17 
motivating    X    demotivating 18 
meets expectations   X     does not meet expectations 19
inefficient   X     efficient 20 
clear    X    confusing 21
impractical   X     practical 22
organized     X   cluttered 23 
attractive     X   unattractive 24 
friendly    X    unfriendly 25 
conservative  X      innovative 26

Additional Comments:

Lacks a clear design aesthetic which means it looks quite basic in comparison to competition applications.
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