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EXECUTIVE SUMMARY 
 
In this study, we tested Airbiquity’s latest car infotainment system, which is currently in 
development for a new fleet of vehicles. The purpose of this study was to help Airbiquity 
understand how users interact with their latest product, and to identify usability strengths and 
weaknesses. Our primary goals were to: 
 

· Identify issues at various severity levels that the development team can address before 
the releasing the product 

· Determine whether new users can successfully operate music streaming applications 
through the system interface.  

Our secondary goal was to assess users’ satisfaction with overall responsiveness. 
 
Method Overview 
 
We tested one pilot and six general participants over the course of two weeks in conference 
rooms on the University of Washington campus. All participants owned a car and regularly used 
at least one music streaming app. The four members of our team rotated between the roles of 
facilitator and note-taker. Sessions lasted approximately one hour and were recorded using a 
video camera angled to capture the head unit screen and side of the participants’ faces. 
 
Participants completed six tasks on a head unit that simulated a car entertainment system 
running Airbiquity’s service. These tasks focused on finding Pandora, operating major functions 
within Pandora, and switching between music streaming apps. We used a think-aloud protocol, 
which asked participants to describe what they were thinking as they navigated the system. In 
addition, we gathered task completion rates, post-task difficulty ratings, and an overall System 
Usability Scale score for each participant. 
 
Findings Overview: Positive Findings 
 
Through participant feedback and observing participants use the system, we identified several 
aspects of the system that are working well already. This section includes a summary of those 
findings; more detail can be found in the Findings and Recommendations section. 
 

Positive Findings Recommendations 

Pandora Basics 

· Participants understood and navigated basic 
Pandora functionality with ease. 

· Main Pandora screen icons and functions 
were easily understood. 

 
· No significant changes required to 

these visual and functional elements: 
· Song, artist, and station 
· Like/dislike 
· Skip 
· My Stations 
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Switching Between Apps 

· Participants did not hesitate when changing 
from Pandora to iHeartRadio and back. 

 

· Navigation improvements noted in the 
Opportunities summary below will only 
further improve the ease of switching. 

Learnability 

· The system was learnable and participants 
grew more comfortable with the system over 
the course of the study. 

 
· Learnability relies upon a user 

overcoming initial first-time navigation 
challenges.  

· Some indicated that they would have 
abandoned the interface before 
learning. 

 
 
Findings Overview: Top Opportunities 
 
Several opportunities were identified with strong potential for improving the first time and long 
time user’s experience.   These are summarized below, and detailed further in the Findings and 
Recommendations section. 
 

Top Opportunities Recommendations 

Initial System Navigation 

· Participants had difficulty navigating to 
Pandora for the first time.  

· All participants chose to navigate via the 
Media button and were surprised to find 
that the +More button corresponded to a 
main path.  

· In addition, participants felt that there 
were too many steps in the process and 
were confused by the label ‘Via Mobile’. 

 

· Place the main path to Pandora behind 
the Media button. 

· Update the Media button to lead to a list 
of media-related applications. 

· Rename or eliminate the need for the Via 
Mobile button. 

Response Time 

· Participants were confused by delays in 
system response time. 

· This led them to make errors due to 
pressing buttons multiple times. 

 

· Provide feedback to the user when the 
system is thinking. 

· If possible, improve system response 
time. 
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My Stations Scrolling 

· Participants complained that the scrolling 
through the My Stations list using the up 
and down arrows took too long to find a 
station.  

· The scroll-knobs delighted users; 
however, only two participants discovered 
that they worked with the system. 

 

· Direct users to the scroll knobs. 

· Improve screen refresh rate after paging 
up or down to speed up the scrolling 
process. 

My Stations Sort & Search 

· Participants did not understand the initial 
sort order of the My Stations list and were 
confused by the purpose of the ABC 
button.  

· Most thought that it would switch the 
stations sort order from Z to A due to the 
arrows on the button. 

· More clearly indicate how the stations are 
sorted when they are not alphabetized. 

· Update the symbol on the ABC button to 
better align with its function (e.g., a 
magnifying glass). 

Creating a New Station 

· Participants were disappointed when they 
could not create stations by typing in a 
band name and felt limited by the 
pre-made categories. 

· Allow users to create stations based on 
band name to be consistent with the 
Pandora app. 
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STUDY OBJECTIVES 
 
The main goal for this usability study was to explore how efficiently users are able to use 
Airbiquity’s latest infotainment system. Our focus was on the mobile applicat 
 
Guided by the below research questions, our research focused on four key areas: finding music 
applications, operating major functions in Pandora, navigation within and between applications, 
and the overall user experience. 
 
Research Questions 
 

· How easily can first-time users find music apps using the Airbiquity system? 

· How successfully are first-time users able to find music apps? 

· How easily can first-time users operate major functions within Pandora? 

· How successfully are first-time users able to operate major Pandora functions? 

· Do users understand the functions of the menu options and controls? 

· Are users frustrated or confused by any areas of the user experience? 

· What is working well in the user experience? 
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METHOD 
 
Participant Profile 
 
We tested with six participants, as well as one pilot to work out the kinks prior to proper testing. 
Given the focus on streaming music applications, we limited our participant pool to people who 
regularly use services like Pandora and Spotify on their phone.  
 
We included a mix of frequent and occasional drivers, as frequency of driving may influence the 
amount of interaction a person has with a car infotainment system. We did not test for age 
differences (a larger sample would have been required), so we had a mix of participants in two 
wide age-bands. Similarly, we did not test for gender differences and included an equal number 
of female and male participants. 
 

Characteristic # of participants 

Pilot 1 

Regular 6 

Uses at least 1 music app all 

Smartphone owner all 

Drives 2 or fewer days/week 2 

Drives 3 or more days/week 4 

21-35 3 

36-50 3 

Female 3 

Male 3 

 
 
Device 
 
Airbiquity latest infotainment system is a late-stage prototype in development for a new fleet of 
vehicles. It consists of a touch screen to present information and accommodate in-app 
interaction, eight analog buttons for high-level navigation, two dials for scrolling and volume 
adjustment, and a smartphone to supply user and application data via bluetooth. The system 
(aka “head unit”) is the centerpiece of a vehicle’s dashboard and is intended for use while 
driving. 
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Figure 1.1 The head unit with mock dashboard that was tested in this study. 

 
Setup 
 
We conducted our test in a conference room at the University of Washington. The participant 
sat at a table with the head unit located in front of them and slightly to the right to replicate the 
in-car experience. The moderator sat with them at the table while the note-taker sat behind the 
camera. 
 

 
Figure 1.2 Example setup 
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Tasks 
 

· Find and Launch Pandora 

· Pandora Basics. You want to listen to Golden Oldies. Think aloud while you select this 
station. 

· Pandora Sort and Search. Use the A-Z and ABC buttons to find the Rockabilly station. 

· Create New Pandora Station. Create a “boy bands” station 

· Switch from Pandora to IHeartRadio 

· Switch back to Pandora 
 
 
Performance Measures 
 
We used a summative approach with the ‘think-aloud’ protocol in our evaluation. This yielded 
both performance and qualitative output, detailed below. Due to the think-aloud element, 
time-on-task measurements would not be an accurate representation of real-world performance. 
Thus, we focused on finding patterns in participant comments offered during and after each 
task, in addition to monitoring successful task completion. 
 

· Task Difficulty. We collected scaled ratings after every task, as this is the most salient 
period for feedback. We used a five-point scale with the Single Ease Question (“Overall 
this task was”: Very difficult → Very easy) 

· Task Completion. This measurement included the number and percentage of 
successes, assists, and failures by task. It was quantified with a three-point scale (did 
not compete, assisted, and completed). 

· Think-aloud narrative. This was the primary output. Our analysis looked for attitudinal 
patterns, areas of confusion, and reasons for actions. 

· Post-test interview. An opportunity to better understand overall participant sentiment, 
ease of use, and solicit suggestions.  

· System Usability Scale (SUS). This 10-question post-test questionnaire is a popular 
‘quick and dirty’ tool for quickly measuring usability. The questions are structured with 
Likert scales from Strongly Agree to Strongly Disagree. 

· Moderator Observation. Observed feedback include frustration and delight levels.  
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FINDINGS & RECOMMENDATIONS 

Through observing participants interacting with Airbiquity’s infotainment system, we identified 
several positive trends and several opportunities for improvement.   These findings and 
recommendations are detailed in the following functional areas: 
 

Results: Positive Findings 

· Pandora Basics 

· Switching Between Apps 

· Learnability 

Results: Opportunities 

· Initial System Navigation 

· System Response Time 

· My Stations Scrolling 

· My Stations Sort & Search 

· Creating a New Station 

Overall Reaction 

· System Usability Survey (SUS) Results 
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Positive Findings: Pandora Basics 
 
FINDING #1   
Participants navigated basic Pandora functionality with ease. 
 
Once they opened Pandora, we asked participants to describe what they were seeing on the 
screen. All participants successfully identified station information and the My Stations, Like, 
Dislike, Pause, and Skip buttons. All participants also successfully changed the station to 
“Golden Oldies” and used the down thumb icon to indicate that they disliked a song. 
 

 
Figure 2.4 The main Pandora app screen. Participants easily understood all content  

on this screen, other than the bookmark button. 
 

Supporting Data Recommendations 

· 6 of 6 identified key Pandora functionality 
on the main app screen 

· 6 of 6 successfully changed the station to 
Golden Oldies 

· 6 of 6 understood the dislike button 
functionality 

“Everything I did was expected and I 
knew how to get there. I don’t know if 
there might be a much easier way of 
getting down to that station.” (P4) 

· Keep this basic functionality the same 

 

 
 
 
  

10 



Positive Findings: Switching between apps 
 
FINDING #2   
Participants easily switched between music streaming apps. 
 
When asked to switch from Pandora to iHeartRadio and then from iHeartRadio back to 
Pandora, participants quickly and easily changed applications and reported their highest 
satisfaction of any task. Their behavior demonstrated that they learned the system over time. 
 
 

Supporting Data Recommendations 

· 6 of 6 completed the task 

· 5.9 of 7.0 average ease of use (highest 
scoring task) 

“That was very easy...only because I 
figured out the More button.” (P3) 

· Simplify the initial navigation path so that 
users are able to navigate more easily 
when first being introduced to the system 

 
 
 
Positive Findings: Learnability 
 
FINDING #3   
Participants easily switched between music streaming apps. 
 
When asked to switch from Pandora to iHeartRadio and then from iHeartRadio back to 
Pandora, participants quickly and easily changed applications and reported their highest 
satisfaction of any task. Their behavior demonstrated that they learned the system over time. 
 
 

Supporting Data Recommendations 

· 6 of 6 completed the task 

· 5.9 of 7.0 average ease of use (highest 
scoring task) 

“That was very easy...only because I 
figured out the More button.” (P3) 

· Simplify the initial navigation path so that 
users are able to navigate more easily 
when first being introduced to the system 
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Initial System Navigation 
 
FINDING #1  
Participants used the Media button to navigate to Pandora and were frustrated with the 
number of steps required to reach the app through this path. 
 
ISSUE LEVEL: SEVERE 
 
In Task 1, we asked participants to navigate to Pandora from the starting radio screen. Though 
the ‘More’ button path is shorter and the path that was established by the OEM, all participants 
thought that the Media button was the correct way to get there. Most participants were surprised 
that the Media button did not lead directly to a list of apps, and two participants ultimately failed 
to locate Pandora. 
 

 
Figure 2.1 When asked to navigate to Pandora from the radio screen, all participants selected the Media button. 

 

Supporting Data Recommendations 

· 6 of 6 participants believed the Media button 
was the correct path to Pandora 

“Well, [the Media button] looks like a little 
phone and has a little treble clef, so sounds 
like music to me!”  (P5) 
 

Video: P5 - Media icon (quote from above) 
Video: P2 - Media vs More 

· 5 of 6 wanted Media to immediately display a 
list of applications 

· Work with the OEM to establish 
MEDIA as the main pathway to 
Pandora 

· List media-related applications 
directly under the Media button 
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“I’d expect it to show all the apps that would 
work with this [Media button].” (P3) 

· 2 of 6 failed to locate Pandora through this path 

“It took several clicks and I got lost” (P2) 
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FINDING #2  
Participants did not expect the More button to lead to Pandora. 
 
ISSUE LEVEL: SEVERE 
 
After participants located Pandora through the path of their choosing, we told them that there 
was a second path to navigate to Pandora and asked what they expected to find behind the 
More button. No participants attempted to use the More button without prompting. Participants 
expressed surprise that the More button had more than just auxiliary functions; however, after 
being introduced to the pathway, they acknowledged that it was quicker than using the Media 
button. 
 

 
Figure 2.2 No participants expected to use the More button to navigate to Pandora. 

 

Supporting Data Recommendations 

· 6 of 6 were surprised that the More button 
contained a core path and did not otherwise 
select the button 

“I’d just expect it to be dumb stuff. The 
‘More’ button doesn’t strike me as one of 
the key reasons why I’m using this 
program.” (P3) 

Video: P2 - More Button 

· Discontinue using the More button as 
a key pathway 

· Use More only for auxiliary functions 
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FINDING #3   
Participants were confused by the Via Mobile button. 
 
ISSUE LEVEL: SEVERE 
 
As they were navigating to Pandora, the majority of participants were confused by the phrase 
“Via Mobile”, so they were unsure what to expect from that button. 
 

 
Figure 2.3 Participants were confused by the label “Via Mobile”. 

 

Supporting Data Recommendations 

· 4 of 6 did not initially understand what 
“Via Mobile” meant 

“For me, intuitively, I don’t really think 
of ‘Via Mobile.’ That’s not a term that 
I’ve run into.” (P2) 

Video: P5 - Doesn’t notice Via Mobile 

· 5 of 6 indicated that the app list that was 
located behind Via Mobile was what they 
expected from the Media button 

· Eliminate the need for the Via Mobile 
button or rename it something easier to 
understand, such as “Mobile Apps” 
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My Stations List  
 
FINDING #5   
Participants were confused by the initial sort order of the My Stations list and did not 
understand the purpose of the ABC button. 
 
ISSUE LEVEL: MODERATE 
 
No participants identified the initial station sort order under My Stations; however, this is partially 
due to the fact that we were using a premade Pandora account, rather than the participant’s 
own account. That being said, most participants expected that the stations would be listed 
based on most recently played. When asked to use the A-Z and ABC buttons to find a station, 
most participants understood the A-Z button but were confused by the purpose of the ABC 
button. The ABC button only worked in one test, so we asked participants to describe what they 
thought the button would do. Most thought it would reverse the station sort order from Z to A. 
 

 
Figure 2.5.1 Most participants believed that the ABC button would reverse the station sort order. 
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Figure 2.5.2 The ABC button actually displays a keyboard to allow users to jump to stations that start with a given 
letter. The keyboard only displayed in one of six tests. 

 
 

Supporting Data Recommendations 

· 6 of 6 misunderstood initial sort order 

· 4 of 6 correctly predicted that A-Z would 
alphabetize stations 

· 5 of 6 could not use the ABC button (bug) 

· 4 of 6 thought ABC reversed the sort order Z 
to A 

“I’m not sure, I was thinking [the ABC 
button] would do it in reverse order? 
Starting Z to A?” (P3) 

Video: P5 - A to Z 
Video: P4 - ABC and A to Z buttons 

· 4 of 6 wanted the ABC keyboard to allow full 
station input for search 

Video: P4 - ABC button 

· Provide a more obvious indicator of 
station sort order 

· Fix the ABC button so that it works 
every time 

· Update the ABC button icon to better 
represent its function 

· Replace the arrows symbol with a 
symbol that represents search, such 
as a magnifying glass 
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FINDING #6   
Participants had difficulty scrolling through their stations on the My Stations screen. 
 
ISSUE LEVEL: MODERATE 
 
Half of the participants complained that scrolling using the up and down arrows while searching 
for a station took too long. We observed that slow screen refresh rate after each page down 
increased participant frustration with this process. Scrolling using the scroll knob was a huge 
delighter; however, it was only discovered by two participants. Participant three explained that 
he thought the knobs were for a separate component, like the old school radio, rather than the 
touch screen. In addition, two participants attempted to swipe-to-scroll on the touchscreen like 
they would a phone, which led to errors. 
 

 
Figure 2.6. Participant 3 was delighted after he discovered that he could scroll 

 through the stations list using the scroll knob. See clip. 
 

Supporting Data Recommendations 

· 3 of 6 complained about the up and down 
scrolling arrows being too slow 

“I’m sick of scrolling down because I’m going 
to hit the car in front of me.” (P3) 

· 3 of 6 complained that the text on the screen 
was too large, causing the need to scroll even 
more 

· Only 2 of 6 discovered the scroll knob 
functionality (2 others were prompted by the 
moderator).  All were delighted by its ease 

Video: P3 - Scroll Knob  

· Direct users to the scroll knob, 
either through visuals on-screen or 
through clearer knob label. 

· Improve list refresh rate to reduce 
frustration with scrolling 

· Allow swipe-to-scroll if future 
console technology permits 
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Creating a New Station 
 
FINDING #7   
Participants were disappointed that they could not create Pandora stations like they do in 
the mobile or web app. 
 
ISSUE LEVEL: MODERATE 
 
We asked participants to create a new station that would play the group One Direction and 
specified that they are a boy band. Participants expected to be able to create a station by typing 
in the artist’s name, like they would do via the Pandora mobile or web app, and were 
disappointed that they could only choose from pre-made categories and stations. 
 

 
Figure 2.7 To create a new station, participants navigated category folders containing pre-made stations. Half of the 
participants expected to be able to create a station by typing in a band name. 
 

Supporting Data Recommendations 

· 3 of 6 expected to create a station by 
typing an artist’s name 

· “No option to type in a band name is an 
opportunity missed.” (P5) 

· 2 of 6 were disappointed that they could 
only choose from pre-made stations 

· “It gives me Boy Bands, but it doesn’t give 
me One Direction. I may not want a Boy 
Band radio station. I may just want One 
Direction. Especially if you are my 
10-year-old daughter.” (P6) 

· Allow users to create their own stations by 
inputting band or station names 
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FINDING #8   
A participant misinterpreted the X in the “Station Created” dialog box. 
 
ISSUE LEVEL: MILD 
 
After creating a new station, the system displays a dialog box with a red X button in the bottom 
left corner. Red is generally associated with warnings or errors, so the function of that button 
was misleading and caused on participant to believe they could cancel station creation when 
they really could only close out of the dialog box. 
 

 
Figure 2.8 The dialog box that displays after a station is created. The red X led one participant to believe he could 
cancel station creation; however, the X only closes the message. 
 
 

Supporting Data Recommendations 

· 1 of 6 thought the red X would stop station 
creation 

· “There was an X there. I could go, ‘Oh my 
god, I HATE boy bands!’ and quit creating 
that station.” (P5) 

· Remove the red X from the “Station 
Created” dialog box 

· If you need a way to close the box, put the 
X in the top right corner and use a color 
that is consistent with normal text 
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System Response Time 
 
FINDING #10   
Participants made errors due to slow system response time. 
 
ISSUE LEVEL: SEVERE 
 
Most participants were affected by slow response time at least once. Participants pressed 
buttons multiple times thinking that they did not work and were confused by the system delay or 
when they accidentally pressed buttons. 
 
 

Supporting Data Recommendations 

· 5 of 6 commented on or were confused by 
slow response times 

· 2 of 6 made errors due to A-Z button 
latency 

· 1 of 6 made an error due to Via Mobile 
latency 

· 1 of 6 almost pressed the wrong button 
due to My Stations button latency 

“It was a little slow to respond, so I 
tried to hit [Pandora] again, and as I 
hit it again, the menu popped up and I 
almost hit ‘Now Playing’.” (P2) 

Video clip: P2 - Latency of quote above. 

· Provide feedback to the user when the 
system is thinking 

· Optimize system response time 
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Overall System Impressions 
 
At the end of the study, participants completed the System Usability Scale (SUS) to give the 
system an overall usability score. SUS scores varied widely between participants and ranged 
from 42.5 to 82.5, with an average of 67.5. This average may be interpreted as the system’s 
usability is “marginally acceptable” (Bangor et al., 2009). The lowest scoring questions indicated 
the opportunity to improve system consistency and reduce system complexity. 

 
Figure 2.11 System Usability Scale score by participant 
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NEXT STEPS 
 
Addressing the opportunities for improvement above will greatly improve your user experience. 
For quick wins that will delight your users, we suggest starting with My Stations sorting and 
searching and station list scrolling. In the long term, we feel that it is very important to address 
all of these issues, especially initial navigation and system response time, which we consider 
severe. 
 
In addition to the findings discussed thus far, we also identified a few opportunities for further 
research. First, we recommend that you repeat this study while asking participants to operate a 
driving simulator. This will simulate more realistic conditions where users are only able to devote 
some attention to the system, which will very likely influence their performance. We also suggest 
exploring the use of voice commands within your system to allow users to complete tasks 
quicker and more easily. For example, to allow the selection of a station by voice or to allow the 
creation of a new station in that way. We predict that this functionality will delight users and 
allow them to more safely interact with your system while driving.  
 
For additional data, see the appendices that follow this section. Thank you for the opportunity to 
test Airbiquity’s car infotainment system. It was a pleasure working with your team. 
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Appendix  A – General Testing Data & Research 
 

A1. Best & Worst Scoring Tasks 
A2. Task Ratings & Completion 
A3. System Usability Scale (SUS) 
A4. Observations & Errors 
A5. Source Data 
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A1. Best & Worst Scoring Tasks 
 
Worst scoring tasks: Top scoring tasks: 

Find and Launch Pandora (Media path) Switch back to Pandora 

Find and Launch Pandora (More path) Switch from Pandora to IHeartRadio 

Pandora Sort and Search Pandora Basics 

 
A2. Task Ratings & Completion 
 

● Task Difficulty. We collected scaled ratings after every task, as this is the most salient 
period for feedback. We used a five-point scale with the Single Ease Question (“Overall 
this task was”: (1) Very difficult → (7) Very easy 

● Task Completion. This measurement included the number and percentage of 
successes, assists, and failures by task. It was quantified with a three-point scale (did 
not compete, assisted, and completed). 

 
Task Mean Task 

Score 
Completion Assists Failures 

Find and Launch Pandora (Media path) 4.3 2/6 0/6 2/6 

Find and Launch Pandora (More path) 4.8 -- -- -- 

Pandora Basics 5.0 6/6 0/6 0/6 

Pandora Sort and Search 4.8 5/6 1/6 0/6 

Create New Pandora Station 5.0 6/6 0/6 0/6 

Switch from Pandora to IHeartRadio 5.8 6/6 0/6 0/6 

Switch back to Pandora 6.0 6/6 0/6 0/6 
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A3. System Usability Scale (SUS) 
This 10-question post-test questionnaire is a popular ‘quick and dirty’ tool for quickly 
measuring usability. The questions are structured with Likert scales from Strongly Agree 
to Strongly Disagree. 
 
Three worst scores on SUS: Three top scores on SUS: 

I found the system unnecessarily complex. 
I think that I would need the support of a technical 
person to be able to use this system. 

I thought there was too much inconsistency in this 
system. 

I needed to learn a lot of things before I could get 
going with this system. 

I found the various functions in this system were 
well integrated. 

I think that I would like to use this system 
frequently. 
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A4. Observations & Errors 
 

● Think-aloud narrative. This was the primary output. Our analysis looked for attitudinal 
patterns, areas of confusion, and reasons for actions. 

● Post-test interview. An opportunity to better understand overall participant sentiment, 
ease of use, and solicit suggestions.  

● Moderator Observation. Observed feedback include frustration and delight levels.  
 
Task 1A - Find & Launch Pandora (MEDIA) 
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Task 1B - Find & Launch Pandora (+MORE) 

 
 
Task 2 - Pandora Basics 
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Task 3 - Pandora Search & Sort 

 
 
Task 4 - Create new Pandora station 
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Task 5 - Switch from Pandora to iHeartRadio 

 
 
Task 6 - Switch back to Pandora 
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A5. Source Data 
 

● Field Notes Spreadsheet. All field notes were hand-written then transposed into an 
organized multi-tab spreadsheet to compile and observe trends. 

● Interview Videos. All interviews were recorded in full.  Key clips were broken out and 
labeled..  
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Appendix  B – Usability Test Kit 
 

B1. Screening Questionnaire 
B2. Day of Test Checklist 
B3. Equipment Setup Checklist 
B4. Greeting & Welcome Script 
B5. Consent Form 
B6. Non-Disclosure Agreement 
B7. Pre-Test Questionnaire 
B8. Usability Test Script - Participant Copy 
B9. Usability Test Script - Facilitator & Note Taker Copy 
B10. Post-Test Questionnaire 
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B1. Screening Questionnaire 
 

1. Do you live in the Seattle area? 
a. Yes 
b. No (END) 

 
2. Do you or any of your immediate family or close friends work for an automobile manufacturer, 

automotive entertainment systems provider, or streaming music service provider? 
a. Yes (END) 
b. No 

 
3. Do you or someone you live with work in any of the following fields: User Experience, Usability, or 

Interaction Design? 
a. Yes (END) 
b. No 

 
4. What is your gender? (LOOKING FOR A MIX) 

a. Female  
b. Male  
c. Other:  

 
5. What is your age? 

a. Under 21(END) 
b. 21-35 
c. 36-50 
d. 51-65 (END) 
e. Over 65 (END) 

 
6. Do you own a car?  

a. Yes 
b. No (END) 

 
7. How many days did you use your car at least once last week? (LOOKING FOR A MIX) 

a. Two or less 
b. Three or more days 

 
8. What type of smartphone do you own? (LOOKING FOR A MIX) 

a. I do not own a smartphone (END) 
b. iPhone 
c. Android 
d. Windows 
e. Blackberry 
f. Other 

 
9. Have you ever used a music streaming app (e.g., Spotify, Pandora, iHeartRadio, etc)? 

a. Yes 
b. No (END) 

 
10. What is your email address? 

 
11. What is your phone number? 

 
B2. Day of Test Checklist 
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CONTACT PARTICIPANTS 

❏ Email participant: 
❏ Time 
❏ Study Location 
❏ Recommended Parking 
❏ Google Map link to both 
❏ Walking instructions from parking to UW building 
❏ Coordinator contact # and email  (NOT facilitator or note taker) 

❏ Text or call participant to review above 

BRING ITEMS TO SITE 

Entertainment Unit 
❏ Entertainment Unit 

❏ Unscrew antenna & unplug 
❏ Wrap in plastic bag 
❏ Inside canvas shopping bag (carefully, don’t switch buttons) 

❏ Unit Antenna 
❏ Unit Power cord 
❏ Power strip / Surge suppressor 

Testing Phone 
❏ Testing phone Galaxy S5 
❏ Testing phone cord (white) 

Printed materials 
❏ Printed kit for each participant 
❏ Printed task forms for Facilitator & Note takers (for each user) 
❏ Pens 

Recording / Computer 
❏ GoPro camera(s) 
❏ Recording computer with PhotoBooth installed 

Other 
❏ Gift cards 
❏ Candy 
❏ Bottled water 

ROOM SETUP 

❏ Table against wall near door 
❏ Entertainment unit to right of center of table 
❏ User at left of table, closest to door 
❏ Facilitator to right of table, further in room 
❏ Note taker deeper in room 
❏ Other roles outside (coordinating next user, etc) 

 
 

 
 
 
B3. Equipment Setup Checklist 
 

EQUIPMENT SETUP BEFORE EACH USER 
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Phone: 
❏ Power ON & charged 

Phone Apps: 
❏ Delete any new stations from prior user (Boy Bands) 
❏ Set “2000s Comedy radio” station 
❏ Swipe to close all open apps 
❏ Restart phone 

Dashboard Power: 
❏ Turn unit OFF (using main switch in back.  do not change ignition switch) 
❏ Unplug dashboard from outlet for 10 sec 
❏ Plug dashboard back in 
❏ Turn unit ON (using main switch.  again do not change ignition switch) 
❏ Turn volume down to 4 
❏ Wait approx 1 min for bluetooth symbol to appear at top of radio screen.  

Phone Connection: 
❏ Ensure Car connection symbol appears in phone header  
❏ Set phone out of view of User 

Dashboard - Purge prior settings: 
❏ Launch Pandora > MyStations 
❏ Ensure “A-Z” is NOT selected (A-B-C grayed out) in MyStations 
❏ Make note of a station name near bottom of list that does NOT appear in the unsorted top-3. 
❏ Repeat “Dashboard Power” and “Phone Connection” step above 

Dashboard - Starting Screen 
❏ Ensure on RADIO screen  
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B4. Greeting & Welcome Script 
 
Thank you so much for coming in to help us today! 
 
I’ll be having you perform a series of tasks on an automotive entertainment system. I’ll be 
watching you complete these tasks, and will be stopping you throughout the study to ask you 
questions as you go. Just a warning, I will be asking you a lot of them! 
 
There are a few things to keep in mind: 
 

1. Everything you see today is just a prototype. The feedback you give us today will help us 
make it better. I don’t work for the company that is making this, so feel free to be 
completely honest. You won’t hurt my feelings. 

 
2. We are not testing you, just the system. There are no wrong answers. If you run into any 

difficulties, it will just help us know what to change in the future so the system works 
better for users. 

 
3. As we go through the study, please think aloud. It’s incredibly helpful for us to hear 

everything you’re thinking. This can be hard to remember to do, so I’ll be reminding you 
throughout the study. 

 
Do you have any questions before we get started? 
 
We’d like to record this study so we can review it later. Would this be okay with you? (Have 
participant sign video release form) 
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B5. Consent Form 
 
Understanding Your Participation  
 
Thank you for your participation. [Moderator name], on behalf of Airbiquity, will be facilitating 
you through this study. During this study you will be asked to:  
• Work with the Airbiquity infotainment system to do a set of tasks 
• Talk about the steps as you complete the task 
• Answer interview questions  
 
While doing these tasks, we will observe and record information about your experience. You 
may be observed by other people in the room or by people outside the room using observation 
software. 
By signing this form, you consent to participate in this research, which allows us to use your 
statements, the recordings, and our notes for the purposes of evaluating and improving the 
Airbiquity system. With your permission we will record your voice, your face and your 
interactions with system. We will not share your name or any personal information. We will not 
use the video for marketing purposes. 
 

❏ I agree to participate in the session  
❏ I agree to video recording 

 
You will receive a $50 Amazon gift card for taking part in today’s study. 
If you need a break, just tell us. You may withdraw from this study at any time. 
 
If you agree, please sign here: 
 
Signature:  ____________________________________________ 
 
Print your name: ____________________________________________ 
Date:  
 
I received my $50 gift card 
Initial   _______   
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B6. Non-Disclosure Agreement 
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B7. Pre-Test Questionnaire 
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Thank you so much for coming in today! Before we get started, I just wanted to ask you a few 
questions about yourself. 
 

1. What do you do for a living? 
 
 
 

2. Do you own a car?  
 
 

 
3. How many days last week did you use your car at least once? 

 
 
  

4. Does your car have an entertainment system (this includes anything from a radio to a 
touchscreen display with applications)? 

 
 
 

a. If yes, please describe it. Does it have a touch screen? 
 
 
 

b. If yes, does your car have an entertainment system that streams music? 
 
 
 

i. If yes, how many times did you use your car’s music streaming system in 
the last week? 

 
 

 
5. What kind of smartphone do you have?  

 
 
 

6. What kind of streaming music apps have you used? 
 
 
 

7. How many times did you use a streaming music app in the past week? 
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B.8. Usability Test Script - Participant Copy 
 

You’re driving to work in your new car and decide that you’d like to listen to your favorite 
Pandora station, Golden Oldies.  Your car is equipped with an entertainment system that 
automatically connects with your smartphone apps, so you won’t need to touch your phone at 
all to turn on your music. 
 
You want to access the Pandora music app. Before you select anything, tell me where you 
would begin. 
 
 

From very difficult to very easy, how would you rate the process of accessing Pandora? 
Why? 
 

 
          1      2      3      4      5     6     7 
     very                                            very 
difficult                                            easy 

 
 

Now that you’ve launched Pandora, please describe what you’re seeing on the screen. Before 
you press any buttons, what do you think each button does? 
 
 
 
 
 
 
 

You want to listen to Golden Oldies. Think aloud while you select this station. 
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From very difficult to very easy, how would you rate the process of finding the Golden Oldies 
station?  Why? 
 

 
          1      2      3      4      5     6     7 
     very                                            very 
difficult                                            easy 

 
 

Oh,man! You hate this song. How would you let Pandora know? 
 
 
 
 
 
 
 
 

You don’t like the next song, either, so you decide to change the station. Access your list of 
Pandora stations. Describe the buttons that you see on the screen. What do you think each of 
them will do? 
 
 
 
 
 
 

Use the A-Z and ABC buttons to find the ___________________ station. 
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From very difficult to very easy, how would you rate the process of searching for a station? 
Why? 
 

 
          1      2      3      4      5     6     7 
     very                                            very 
difficult                                            easy 

 
 

You pick up your friend and she requests that you change the station. You know that she 
loves One Direction (they’re a boy band), but you don’t have any stations that play them. 
Create a station that she will like. 
 
 
 
 
 
 

From very difficult to very easy, how would you rate the process of creating a new station? 
Why? 
 

 
          1      2      3      4      5     6     7 
     very                                            very 
difficult                                            easy 

 
 

You’re getting tired of Pandora and want to try out a different music app. Using the 
dashboard, switch to the iHeartRadio app.  
 
 
 
 
 
 
 

 
 
 
 

From very difficult to very easy, how would you rate the process of switching from 
Pandora to iHeartRadio?  Why? 
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          1      2      3      4      5     6     7 
     very                                            very 
difficult                                            easy 

 
 

You decide you prefer Pandora after all. Switch back to Pandora 
 
 
 
 
 
 
 
 

From very difficult to very easy, how would you rate the process of switching back to 
Pandora?  Why? 
 

 
          1      2      3      4      5     6     7 
     very                                            very 
difficult                                            easy 

 
 

Please summarize your experience using this car entertainment system today. Do you 
have any last comments you’d like to make about the system? 
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B9. Usability Test Script - Facilitator & Note Taker Copy 
 

task / script starting state / expected result / notes 

USER TASK 1: FIND & LAUNCH PANDORA  

<USER SCRIPT> You’re driving to work in your new 
car and decide that you’d like to listen to your favorite 
Pandora station, Golden Oldies.  Your car is 
equipped with an entertainment system that 
automatically connects with your smartphone apps, 
so you won’t need to touch your phone at all to turn 
on your music. 
 
You want to access the Pandora music app. Before 
you select anything, tell me where you would begin. 
 
 
<prompt> Tell me more about that.  Why did you 
choose that option? 

start: RADIO screen 
expected: likely describe either MEDIA or +MORE 
button  

 
❏ MEDIA  <first lead through MEDIA section 

then through +MORE 
 

❏ +MORE <first lead through +MORE section 
then through +MEDIA 
 

❏ other 
 
 

IF +MORE BUTTON OPTION 
<prompt> What do you expect to show up once you 
press the +MORE button? 
 
 
<prompt> OK go ahead and press the +MORE 
button.  What happened? 
 
 
<prompt> How do you think you can get to Pandora 
from here?  
 

IF VIA MOBILE 
<prompt>  Via Mobile?  What do you think that 
will do? 

 
<prompt> OK go ahead and try that.   What 
happened? 
 
<prompt> How would you get to Pandora from 
here? 
 
<prompt> OK go ahead and try that. 
 
<prompt> What happened? 

 
 
From very difficult to very easy, how would you rate 
the process of accessing Pandora?  WHY? 
 

start: RADIO → +MORE screen 
expected:  User will likely try choosing VIA MOBILE 
 
 
 
 
 
 
 
 
 
 

❏ VIA MOBILE? 
 

❏ other? 
 
 
 
 
 
 
 
 
 
 
 
 
          1    2    3    4    5    6   7 
     very                                very 
difficult                                easy 
 
WHY? 

IF MEDIA BUTTON OPTION start: RADIO → MEDIA screen 
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<prompt> What do you expect to show up once you 
press the MEDIA button? 
 
 
<prompt> OK go ahead and press the MEDIA 
button. 
 
 
<prompt> What happened? 
 
 
<prompt> How do you think you can get to Pandora 
from here?  
 

IF +MORE BUTTON 
Go to +MORE section above. 
 
IF SOURCE BUTTON 
<prompt> Go ahead and press the SOURCE 
button.   What happened? 
 
<prompt> What’s the difference between the 
BLUETOOTH and the VIA MOBILE buttons? 
 
<prompt> How do you think you can get to 
Pandora from here? 
 

IF BLUETOOTH 
<prompt> OK go ahead and press 
BLUETOOTH.  What happened? 
 
<prompt> How would you get to Pandora 
from here? 
 
IF VIA MOBILE 
<prompt>  Via Mobile?  What do you think 
that will do? 
 
<prompt> OK go ahead and try that. 
What happened? 
 
<prompt> How would you get to Pandora 
from here? 
 
<prompt> OK go ahead and try that. 
 
<prompt> What happened? 

 
From very difficult to very easy, how would you rate 
the process of accessing Pandora?  WHY? 
 

expected:  User will either choose MORE button or 
will choose SOURCE on screen 
 
 
 
 
 
 
 
 

❏ MORE? 
 

❏ SOURCE? 
 

❏ other? 
 
 
 
 
 
 
 
 
 
 
 

❏ BLUETOOTH? 
 
 
 
 
 
 
 

❏ VIA MOBILE? 
 
 
 
 
 
 
 
 
 
 
 
 
          1    2    3    4    5    6   7 
     very                                very 
difficult                                easy 
 
WHY? 

USER TASK 2: PANDORA BASICS  
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Now that you’ve launched Pandora, please describe 
what you’re seeing on the screen. Before you press 
any buttons, what do you think each button does? 
 
 
<prompt> What station are you listening to? 
 
<prompt> Is there anything else? 

start: Pandora main 
expected: user understands all buttons and labels, 
but likely unsure of the bookmark 
 

❏ Station name, artist, song 
 

❏ SOURCE 
 

❏ Music stations button 
 

❏ thumbs up 
 

❏ thumbs down 
 

❏ pause 
 

❏ skip 
 

❏ bookmark 
 

❏ other 
 

You want to listen to Golden Oldies.   Think aloud 
while you select this station. 
 
 

start: Pandora main 
expected: user notices the music icon at bottom 
 

❏ Navigation Method: 
❏ Music button? 

 
❏ Selector Knob? 

 
❏ other 

 
❏ Sort order questions? 

 
 

❏ Successful?  
❏ Yes 
❏ No 

 
 

From very difficult to very easy, how would you rate 
the process of finding the Golden Oldies station? 
WHY? 

         1    2    3    4    5    6   7 
     very                                very 
difficult                                easy 
 
WHY? 
 
 

Oh, man! You hate this song. How would you let 
Pandora know? 
 
 
 

❏ Method: 
❏ Thumbs down? 

 
❏ Skip? 

 
❏ Complaints of response time? 
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<prompt> Go ahead.  What happened when you did 
that? 

❏ Yes 
❏ No 

USER TASK 3: PANDORA SEARCH  

You don’t like the next song, either, so you decide to 
change the station. Access your list of Pandora 
stations. Describe the buttons that you see on the 
screen. What do you think each of them will do? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
<prompt> How is this list currently sorted? 

start: Pandora main > MY STATIONS 
expected: Select MY STATIONS icon 

❏ A-Z 
 
 
 

❏ ABC 
 
 
 

❏ ⬇ 
 

❏ ⬅ 
 

❏ +Music 
 

❏ Trash 
 

❏ > Now Playing 
 
 

❏ Current Sort Order 
 
 

Use the A-Z and ABC buttons to find the 
___________________ station. 
 
 
<prompt> What did the A-Z button do? 
 
<prompt> What did the ABC button do?  

start: MY STATIONS:  
expected: display alphabetized list or unalphabetize 
into a seemingly random order 
 

❏ A-Z 
 

❏ Initial sort order? 
 

❏ ABC 
 

❏ Why grayed out? 
 

❏ Want multi-character text? 
 

❏ Successful?  
❏ Yes 
❏ No 

From very difficult to very easy, how would you rate 
the process of searching for a station?  WHY? 

         1    2    3    4    5    6   7 
     very                                very 
difficult                                easy 
 
WHY? 
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USER TASK 4: CREATE NEW PANDORA 
STATION 

 

You pick up your friend and she requests that you 
change the station. You know that she loves One 
Direction (they’re a boy band), but you don’t have 
any stations that play them. Create a station that she 
will like. 
 
 
 
 
<prompt> Tell me what you see on this screen. 
What are you able to do here? 
 
 
 
 
 
 
 
 
 
 
 
 
<prompt if struggling> One Direction is a Boy 
Band. 
 
<prompt if struggling> What category do you think 
has Boy Bands?  <answer:  Pop> 
 
<prompt> go ahead and choose “Boy Bands”. 
 
 
 
<prompt> What just happened? 

start: MY STATIONS > SELECT CATEGORY 
expected: Select +Music and scroll to find station 
Navigation 

❏ Find the +Music Station symbol? 
❏ Yes 
❏ No 

 
 
Controls 

❏ Up Arrow 
 

❏ Down Arrow 
 

❏ Left Arrow 
 

❏ Now Playing 
 

❏ Folders? 
 

❏ other? 
 
 
Navigation 

❏ Navigate to find POP? 
 

❏ Navigate to find BOY BANDS? 
 

❏ Look for search, A-Z, or ABC options? 
 

❏ other? 
 
 
Pop-Up 

❏ Noticed pop-up? 
 

❏ Confused by big red X and outline? 
❏ Yes 
❏ No 

From very difficult to very easy, how would you rate 
the process of adding a station?  WHY? 

         1    2    3    4    5    6   7 
     very                                very 
difficult                                easy 
 
WHY? 

USER TASK 5: SWITCH FROM PANDORA TO 
IHEARTRADIO 

 

You’re getting tired of Pandora and want to try out a 
different music app. Using the dashboard, switch to 
the iHeartRadio app.  

start: Pandora main 
expected: User will use one of following: 
 

❏ What navigation path? 
❏ Source > Via Mobile 
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❏ More > Via Mobile 

 
❏ Media > Source > Via Mobile 

 
❏ other? 

 
❏ Other comments? 

 
 

From very difficult to very easy, how would you rate 
the process of switching from Pandora to 
iHeartRadio?  WHY? 

         1    2    3    4    5    6   7 
     very                                very 
difficult                                easy 
 
WHY? 
 
 

USER TASK 6: SWITCH BACK TO PANDORA  

You decide you prefer Pandora after all.  Switch back 
to Pandora. 

start: iHeartRadio main 
expected:  User will more quickly repeat to switch 
back 

❏ Navigation Path: 
❏ More > Via Mobile 

 
❏ Media > Source > Via Mobile 

 
❏ Source > Via Mobile 

 
❏ Other? 

 
❏ Other comments? 

 
 

From very difficult to very easy, how would you rate 
the process of switching back to Pandora?  WHY? 

         1    2    3    4    5    6   7 
     very                                very 
difficult                                easy 
 
WHY? 
 
 

SUMMARY REVIEW QUESTIONS  

Please summarize your experience using this car 
entertainment system today.  
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Do you have any last comments you’d like to make 
about the system? 
 
 
 
 
 
What would improve your experience with the 
system? 
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B.10. Post-Test Questionnaire 
 
System Usability Scale (SUS) 
Scale: 1 —> 5 (Strongly disagree to Strongly agree) 
 

1. I think that I would like to use this system frequently. 

1 2 3 4 5 

Strongly 
disagree 

Disagree Neutral Agree Strongly 
agree 

 
 

2. I found the system unnecessarily complex. 

1 2 3 4 5 

Strongly 
disagree 

Disagree Neutral Agree Strongly 
agree 

 
 

3. I thought the system was easy to use. 

1 2 3 4 5 

Strongly 
disagree 

Disagree Neutral Agree Strongly 
agree 

 
 

4. I think that I would need the support of a technical person to be able to use this system.  

1 2 3 4 5 

Strongly 
disagree 

Disagree Neutral Agree Strongly 
agree 

 
 

5. I found the various functions in this system were well integrated. 

1 2 3 4 5 

Strongly 
disagree 

Disagree Neutral Agree Strongly 
agree 
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6. I thought there was too much inconsistency in this system. 

1 2 3 4 5 

Strongly 
disagree 

Disagree Neutral Agree Strongly 
agree 

 
 
 

7. I would imagine that most people would learn to use this system very quickly. 
 

1 2 3 4 5 

Strongly 
disagree 

Disagree Neutral Agree Strongly 
agree 

 
 

8. I found the system very cumbersome to use. 

1 2 3 4 5 

Strongly 
disagree 

Disagree Neutral Agree Strongly 
agree 

 
 

9. I felt very confident using the system. 

1 2 3 4 5 

Strongly 
disagree 

Disagree Neutral Agree Strongly 
agree 

 
 

10. I needed to learn a lot of things before I could get going with this system. 

1 2 3 4 5 

Strongly 
disagree 

Disagree Neutral Agree Strongly 
agree 
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Open feedback 
 

1. Do you have any other feedback on the experience?  
 
 
 
 

2. What did you like the most? 
 
 
 
 

3. What did you like the least? 
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