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Presenter
Presentation Notes
Good evening.  My name is David Craske, and it is a pleasure to present my two-semester project work on a proposed INDYCAR Mobile Timing & Scoring application.(*CLICK*)

mailto:djcraske@iupui.edu�


Project Inspiration (Problem Statement) 

• In Sept. 2010, Verizon Wireless became official 
cellular service of INDYCAR 

• Verizon would create Mobile Timing & Scoring 
applications for Android & Blackberry devices 

• Application would not be created for iPhone 
▫ Feb 2011 – Verizon iPhone announced 
▫ Unknown if similar iPhone/iOS application will be 

created, and if so, would AT&T users be allowed to 
download & use the Verizon-created application? 

Presenter
Presentation Notes
As a passionate 30-year fan of INDYCAR, I try to keep up-to-date with the news within the sport itself.  This past September, a press release was made (*CLICK*)Regarding Verizon Wireless was becoming the official cellular carrier of INDYCAR.  Within the press release (*CLICK*)Verizon announced the creation of a Mobile Timing & Scoring application for Android & Blackberry phones, which would provide practice, qualification, & in-race statistics.  However, (*CLICK*)A corresponding app would not be created Apple’s iPhone. In February, Verizon announced they would start carrying the iPhone, but it was unknown whether a similar app would be created, and even so, whether AT&T iPhone users would have access to the application.As an iPhone user and INDYCAR fan, and with a growing curiosity & excitement in mobile application design, my project’s idea came naturally.



Questions 

• How usable would an iPhone-specific initial 
design of an INDYCAR Mobile Timing & Scoring 
be? 

• Would the initial design enhance or detract from 
a user’s perceived overall INDYCAR race 
“experience”? 
▫ At the event? 
▫ Watching race on television? 
▫ Device-only connection?  

Presenter
Presentation Notes
With all projects, there were a couple of questions that I would like answered, knowing this would be my first true mobile design: (*CLICK*)First, how usable would my initial design of an iPhone-specific INDYCAR Mobile Timing & Scoring application be? (*CLICK*)Second, would my initial design enhance or detract from a user’s perceived overall INDYCAR race experience? I could think of three primary race “experiences”: At the race event itself, watching the race on television, and using just the device-only connection.



Literature Review Synopsis 

• Prototype Purpose Considerations 
▫ Testing the application context & role in users’ lives 

• Mid-Fidelity Prototyping 
▫ Define “fidelity” and advancement of design software 

• User-Centered Mobile Design Principles [1] 
▫ Six design categories for consideration 

• Personal Sports Information Devices 
▫ Current/Previous devices; litigation rulings 

[1] Apple iPhone Human Interface Guidelines: User Experience. (2010). Retrieved from 
http://developer.apple.com/library/ios/documentation/UserExperience/Conceptual/MobileHIG/MobileHIG.pdf 
 

Presenter
Presentation Notes
To prepare for this project, I felt my literature review should concentrate on four areas of concern: (*CLICK*)First, reinforcing the purpose of creating prototypes in the first place.  A prototype can test the application in the context it might be used in, and the overall role the application could play in a user’s life. (*CLICK*)Second, my original thesis work was going to be grounded in mid-fidelity prototyping, but even the term “fidelity” should be discussed. The look-and-feel fidelity of a prototype may be much different than the interaction fidelity provided to test subjects.  Moreover, web design software has evolved where designers may not necessarily need to know raw HTML & CSS code in order to create web, or for that matter, mobile prototypes. (*CLICK*) Third, I reviewed mobile interface guidelines for Apple, Blackberry, & Android OS’s. Apple suggested six primary design categories to consider: Use of Metaphors, Direct Manipulation, See-And-Point, User Feedback, User Control, & Aesthetic Integrity. (*CLICK*)Finally, I reviewed personal sports information devices, both past and present, as well as past litigation on the rightful ownership of raw statistics for sporting events for copy write protection.



Prototype 
Initial Screen Splash Screen Schedule of Events Event Activities “Live” Activity 

Presenter
Presentation Notes
After acquiring pre-project questionnaire data via Twitter about what fans *might* want in a perceived timing & scoring device, and after doing some high-level whiteboard sketching, I proceeded with creating a prototype.  My biggest challenge was how to create a mobile application prototype that was completely testable on an iPhone, as I didn’t feel comfortable using a computer-based emulator for this prototype.(*CLICK*) Here are a few screenshots of the actual prototype. We start with a graphic of the standard Apple iPhone screen with a created IndyCar app button.  This was a common screen all users started tasks from. Once launched(*CLICK*) A quick splash screen was displayed to replicate application loading.(*CLICK*) Users were displayed a Schedule of Events, with the next event at the top.  Selecting the next event, (*CLICK*) The Event Activities for the selected event would be displayed, and selecting on an specific activity,(*CLICK*) The “live” activity data was displayed.(*CLICK*) The prototype was completely web-based, used 2010 data for accuracy, and tests were conducted on a full-screen web browser, rather than Apple’s default Safari browser, to simulate a full-screen application.



Project Methodology 
• Mixed-Method Approach 
• Recruitment Process: Twitter 
▫ Questionnaire Link provided 
 Age, Location, Knowledge of racing & iPhone/iPod 

▫ 17 Candidates qualified, 8 candidates tested 
• Testing Process 
▫ Four Scenario-Based Tasks: application functionality 
▫ Final In-Situ Task: interaction observation between 

application and television broadcast 
▫ Brief Interview Questions (Post-Task & Post-Test) 
▫ System Usability Scale (SUS) Questionnaire 
▫ Compensation: $10 gift cards of choice 

Presenter
Presentation Notes
For my project testing methodology, I felt a mixed-method approach was best for this project, whereby I could inquire on user thoughts, and at the same time, be able to do success calculations & observations. (*CLICK*)I used Twitter as my recruiting mechanism.  I tweeted a link to a Google Documents questionnaire, which allowed me to confirm participant age, current residence, and their knowledge in both racing, and iPhone/iPod Touch devices.  Of those that completed the questionnaire, 17 people qualified for the study.  I e-mailed each of them available test sessions, to which the first 8 to schedule times were my sample, with all others placed on a waiting list (*CLICK*)The testing process: I first had 4 scenario based tasks to test perceived basic application functionality. A final in-situ task, to observe user’s interactions with the application while watching a television broadcast.  Brief interview questions were asked after each task and after the full test session.  I administered a standard System Usability Scale questionnaire. After all tasks and interviews, test subjects were compensated with a $10 gift card of choice.



Task Results 
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Task Success 

Failure Success (w/ assistance) Success 
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Overall, this task was … 

Difficult (2) Neutral (3) Easy (4) Very Easy (5) 
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I am satisfied with the amount of time to complete … 

Disagree (2) Neutral (3) Agree (4) Strongly Agree (5) 

Presenter
Presentation Notes
For the first four scenario-based tasks, I concentrated on overall task success, looking at task success, success w/ evaluator assistance, and failure. One thing I want to make clear - even though users may have *thought* they completed the task in full, they were allowed to fail.  As you can see, both Task 1 and Task 4 encountered a number of failures, much more than Task 2 & 3.After each of the four tasks, I asked two Likert-scale questions. (*CLICK*)The first was Overall, this task was … (Very Difficult to Very Easy).  Even with the failures recorded on Task 1, users thought it was easy or very easy to complete.  A lesser effect was found with Task 4, as the task was more rigorous.  Task 3 looked very good, and Task 2 had more complexity which could have led to some potential dissatisfaction.(*CLICK*)By design I did not perform time-on-task measurements, since it was the first prototype version – but – my second question focused on the perceived user satisfaction based on the amount of time they did spend on the task for the given scenario (Strongly Disagree to Strongly Agree).  Task 1, with the 4 failures, users were agreeable with the amount of time it did take.  Task 3 had the most positive satisfaction, and Tasks 2 & 4, there were a couple of people whom were dissatisfied with the amount of time.



RealTime Results 
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Average: 227.2 sec. 
(56.8%) 

Presenter
Presentation Notes
For the RealTime In-situ task, I cued the prototype to a 400-second television recording clip of an 2010 IndyCar race. I had a video camera pointed at the user, in order to determine when the user was watching the video on the laptop, versus the amount of time the user was interacting with the prototype. (*CLICK*)I watched each of the test videos three times, strictly looking at user eye & head movements for engagement with the application itself and took the average of the three calculated times.  (*CLICK*)As you can see, the average amount of time users were interacting with the application & device was 227.2 seconds – almost 57% of the video length and just under 4 minutes. This could be an intriguing number from both positive and negative aspects.  More on this later.



System Usability Scale (SUS) Results 
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Average: 81.9 

 

[2] Bangor, A., Kortum, P., & Miller, J. (2009, May). Determining What Individual SUS Scores Mean: Adding an 
Adjective Rating Scale. Journal of Usability Studies, 4 (3), pp. 114-123. 
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Presentation Notes
Each test subject filled out a standard System Usability Scale questionnaire. The SUS is normally used to compare prototype versions, but in this case, there wouldn’t be anything to compare against.  Overall SUS scores could be between 0 and 100, to which (*CLICK*)You can see a decent variety of scores ranging from 70 to 92.5, providing (*CLICK*)An average of 81.9.  Using a standard university grade scale to help assist description, (*CLICK*)One could give this prototype version a “B-”.  Similarly, I asked an 11th question, for users to give a Likert-scale, adjective-based description, 1 being “Worst Imaginable”, 7 being “Best Imaginable”, to which the users put it between 5 & 6, between “Good” & “Excellent”.



The Voice-of-the-Users 
“Two Best Aspects” Summary “Two Worst Aspects” Summary 

• Ease of Navigation 
▫ Current events listed in 

chronological order 
▫ Also use as season schedule 

• Event Granularity 
▫ Practice, qualification, & 

race results in event-specific 
categories 

• Readability / “Identifiability” 
▫ Fonts crisp to read 
▫ Users could put face to 

name & car number/color 

• Color Dependence 
▫ Not instinctual to indicate 

the “live” event using color 
only 

• Limited Linear Movement 
▫ Arriving at one screen, only 

to go “back” to traverse app 
• Excessive Scrolling 
▫ Size of event- & driver-

specific icons 

Presenter
Presentation Notes
I asked users two final questions. (*CLICK*)First, If you could name the two best aspects of this prototype, what would they be? (*CLICK*)Users felt the prototype’s ease of navigation was well received, as all schedules and events were listed in chronological order, and they could use the prototype as an actual schedule to see when the next event is.  Event granularity was noted, as practice sessions, qualification sessions, and the race, were grouped together in a single event.  Finally, the readability/identifiability of the prototype, where fonts were crisp to read, and users could not only put driver name to a face, but also to their car number and car color.(*CLICK*)Second, “If you could name two aspects that might need the most work moving forward, what would they be”? (*CLICK*)Users “called out” the strict use of just colors to indicate past, future, and live events.  Second, one task showed a limited linear architecture, whereby users wanted to continue moving forward in the application, rather than going back. Third, users noted how much they had to scroll through the application, whereby only 3 icons of drivers or events could be displayed at any one time.



Questions … to Answers 
• How usable would an iPhone-specific initial design of an 

INDYCAR Mobile Timing & Scoring be? 
▫ SUS Average of 81.9 (B-) is slightly above average, but 

ample room for improvement 
▫ A good baseline application for future revisions 

• Would the initial design enhance or detract from a user’s 
perceived overall INDYCAR race “experience”? 
▫ At event? All 8 users – Positive experience 
▫ On television? 7 users – Positive experience 
 Potential Negatives: Possible data overload distracting, Users 

reviewing over 50% of time? 
▫ Device-only connection? 
 Relatively positive experiences. Select design improvements 

should have significant experience enhancement capabilities. 

Presenter
Presentation Notes
Thus, revisiting the initial questions … (*CLICK*)Question 1: how usable would the iphone specific initial design of an Indycar moblie timing & scoring be:… (*CLICK*)Overall, the SUS Average of 81.9 ends up being a relative B- on a university grading scale, slightly above average, and somewhere between Good & Excellent. There is room for improvement, especially for my first-attempt in mobile prototyping.  From an overarching perspective, this prototype could provide a proper baseline for future versions. (*CLICK*)Question 2: Would initial design enhance/detract from a user’s perceived overall INDYCAR race experience? … (*CLICK*)At an event – all eight subjects thought the device would provide a positive experience, because of the limited amount of statistical data available at a track during track activity.  For television viewers, 7 participants believe their race experience would be enhanced due to many of the same reasons.  However, one person DID think the application would detracted because of too much data.  An additional negative may be from a marketing perspective, regarding the amount of time (over 50%) users interacted the device during the television broadcast.  Finally, most users did cite positive experiences with the device as a stand-alone application, but believed select design enhancements would be very beneficial.



Project Conclusions 

• Prototype Improvements 
▫ Add color-independent indicators for “Live” Event 
▫ Keep user moving “forward 
▫ Test during live event with live data 
 

• Personal Improvements 
▫ Continue identifying and removing bias (pilot test) 
▫ Always design with accessibility in mind 
▫ Usability tests do not define test questions 

Presenter
Presentation Notes
So where would we go from here (*CLICK*)in regards to the next versions of this applicationAdd color-independent indicators for the Live event, such as a “LIVE” icon, in conjunction with the color highlights.  Keep the user moving forward. Users were clicking on driver-specific detail (which was NOT functional), expecting to see driver-specific detail *for the event*, rather than *biographical* information, which I found intriguing and would be interesting to include. Finally, test during a live event with live data.  2010 season data was used, and in an artificial WiFi environment. It would be interesting to see what user feedback would be if we were working with either 3G or above connectivity, or if there was a weak cellular signal(*CLICK*) From a personal standpointContinue identifying & removing potential bias. I conducted two pilot tests, but even after most testing was done, I believe two interview questions could have produced bias. I kept the interview questions the same to conclude testing, but know now of my error.  Always design with accessibility in mind. I have seen the importance of accessibility.  However, in my time at IUPUI, I have had, perhaps, 3-4 lectures regarding accessibility, to which the most information I gained was NOT an Informatics course. I would like to request the School to consider offering an Accessibility-specific elective course.  Software design, web design, mobile design, tablet design, electronics in general.  Finally, usability tests do not define test questions, rather test questions help define the usability tests.  The realtime test was more out of curiosity, but as I found, the results produced more questions than answers.



Q & A 
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Presentation Notes
Final slide to open up for Q & A
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