EFFECTS OF MARTA KIOSK REDESIGN ON USER EXPERIENCE

Abstract
The Metropolitan Atlanta Rapid Transit Authority (MARTA) is Atlanta’s main public
transportation system. It is an economically vital part of the city and therefore, bettering
MARTA is a key part of Atlanta’s future growth. Specifically, improving the design of the
MARTA kiosk is a way to reduce error, improve speed and enhance the image of the entire
system. The current kiosk design leaves room for potentially timeconsuming errors, which is
especially a problem when Atlanta hosts big events that attract thousands of tourists.
Furthermore, the outdated technology worsens an existing perception problem with MARTA in
that some people believe it is inefficient and unreliable. Our group plans to test these theories
using a posttest only control group design.
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Effects of Marta Kiosk Redesign on User Performance and Satisfaction. The
Metropolitan Atlanta Rapid Transport Authority, or MARTA, is the main public transportation
system in Atlanta, Georgia. With 38 train stations, it is the largest system in the entire Southeast
region of the United States (
Itsmarta.com, 2011)
.
After almost two decades of conceptualizing and planning, the first MARTA train began
operating between Avondale and Georgia State Station in 1979 and today, it is still an
economically and socially vital part of the Atlanta community. According to a 2012 report from
the University of Georgia, in addition to providing 4,500 direct jobs, MARTA helps more than
65,000 Georgian workers in their daily commute.
(Clarke, Kane and Sheperd, 2012)
This research focuses on the design and usability of the MARTA system’s kiosk. The
MARTA kiosk is placed in front of all MARTA train stations and it is where riders can get a new
Breeze Card or reload one. The Breeze Card is then used to access the trains or buses. A
welldesigned kiosk is an important part of the MARTA operation because it serves as an
introduction to the entire transportation system. It can cut operation time, minimize error and
enhance the overall image of MARTA. The MARTA system could arguably benefit from a
revamped image and a new kiosk would help it look more modern and efficient.
According to the Atlanta Business Chronicle, MARTA officials are considering
expanding the system with six new stations. With the planned expansion already, this is an
opportune time to make gradual changes that enhance the overall experience of MARTA riders,
such as redesigning the kiosk. 
(
Williams,
2013).
Enhancing the kiosk design is a way to enhance the overall image of the MARTA system.
Several sources, including MARTA officials themselves, have pointed out that MARTA is
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suffering from an image problem (
Heidrick and Struggles, 2012
). Furthermore, MARTA kiosks
have a history of technical problems, particularly during busy traveling days in Atlanta. In spring
2013 when thousands of tourists were expected to come to Atlanta for the Final Four and other
events, the MARTA kiosks experienced a technical glitch that only allowed users to use cash
instead of cards. Many expressed outrage that the kiosks are outdated and unreliable (
Dingrando
,
2013) This mishap is yet another reason to gradually phase out the old system with a newer,
improved model. As long as the city of Atlanta continues its ambitious plans to draw in more
businesses and attract more events, MARTA will be a crucial key to improving the overall tourist
as well as resident experience.
This paper will be presented in a total of four parts. In the first part, our group will
analyze and discuss the current MARTA kiosk design. In the second part, our group proposes a
new kiosk design to enhance efficiency, speed and usability. In the third part of the paper, we
will discuss the user testing and the design of the usability experiment. Finally, the fourth part
discusses future steps in continuing the study.
In this section, we applied several analysis techniques including Heuristic Evaluation,
Hierarchical Task Analysis and Cognitive Task Analysis to identify any problems associated
with the user interface design of the existing MARTA kiosk. We then used the findings to
pinpoint specific areas to make improvements.
Heuristic evaluation is a method developed by usability consultant Jakob Nielsen, and is
one of the most informal methods of usability inspection in the field of humancomputer
interaction. We went through the existing MARTA kiosk with the final set of heuristics as
published in Nielsen's book “Usability Engineering” (
Nielsen
, 1993) and pointed out areas for
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improvement. The system would benefit from better visibility by 1) using tools like breadcrumbs
to show users the order of their steps and 2) utilizing empty space by making options bigger.
The current system’s use of the term “Breeze card” may be unfamiliar to new riders or
tourists. Therefore, it would be better to help the newcomers by using better descriptions or
images that they need a “Breeze Card” to ride MARTA rather than just using the terms “Buy
Breeze Card”. A positive of the existing system is that it gives the user control and freedom. It
provides a “Back” key at the bottom left of the screen in several operating pages to allow users
traverse back to the previous step to undo the tasks. It also provides a physical “Cancel” button at
the right side of the kiosk to let users go back to the home screen. To enhance the design, it
would be better to place the button closer to the screen for better visibility.
We found inconsistencies in the “words” and “actions” on several pages of the existing
system. MARTA no longer gives riders a Breeze ticket option yet it’s kiosk shows “TAP
BREEZE CARD/TICKET” 
(
itsmarta.com
, 2011). This could be confusing to customers since
there is no longer a ticket option; therefore, it would be best to remove the word on the kiosk. As
for the inconsistency of “action”, we found that users may have to “scan the Breeze Card two
times” while in some options they only need to scan once. A better design would make this
action consistent. We will elaborate more about the user scenarios and this design issue using
Hierarchical Task Analysis at the latter section.
Generally, the existing system provides good error messages when error occurred and the
wordings to prevent errors. For example, for those kiosks that only take coins and credit/debit
card for payment, it should show “No Bills Accepted” on the home screen to remind customers.
Also, one of the most frequently occurring issues is that people would tend to press on the screen
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if they were new or still not getting familiar with the MARTA system. Since almost all the ATM
machines and selfcheckin system at the airport are touch screen based devices, the existing
MARTA kiosk becomes unfriendly by providing a nontouch screen based device, which is an
inconsistent user experience with mainstream kiosk systems. Applying modern technologies
could possibly reduce time and error.
In the existing system, there is a long list of options on the home screen. It does not
provide any sped up interaction for the expert users and it could distract the novice users with
other irrelevant options. The proposed design would list fewer options at the home screen to
facilitate the use for frequently used options. The “cardholder” feature can even remove the
option for “Check Card/Ticket Balance” by showing the card balance right away when the card
is placed on it. We propose a cleaner home page that groups some options together in order to
not distract the novice users with irrelevant options.
We analyzed the current kiosk system using a Hierarchical Task Analysis chart to locate
potentially redundant steps. Meanwhile, we kept in mind that MARTA Breeze tickets are no
longer sold as of October 2, 2011. In the Hierarchical Task Analysis shown in Figure 1, for
“Buy/Reload the Breeze Card”, we can easily see the redundant steps of scanning the Breeze
Card twice when trying to reload the card. Scanning the card twice may lead to higher possibility
of errors, higher efforts or burden to elderly, people with visual impairment, or with other
disabilities, and it may result in higher operational time to accomplish the tasks. We proposed a
different approach to eliminate these redundant steps as seen later in the paper.
As for the cognitive level, 
we 
analyzed the existing system by breaking down every task
into the basic process steps. We found a potential source of confusion is the home screen, which
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lists all seven options for users to select 
(
see
Figure 2).

According to the statistic reports, over 64% of the ridership are frequent riders, 54% of
riders take MARTA to work, and 10% of riders take it to get to schools (
itsmarta.com
). Since
over half of the MARTA riders are frequent riders, presumably the most important option would
be “Reload Breeze Card”. In addition, since the riders using “Reduced Fare Card”, “Paratransit
Card”, or “University Pass” are not the majority of the ridership, we proposed to group these
options into an “Others” option at the home screen as depicted in 
Figure 3. This minimizes the
amount of options listed at the home screen, and facilitate the service flow for the majority of
users.
For the newcomers, we would keep the option for “Buy Breeze Card” at the home screen
but added modifications to make it easier find their way to purchase a new card. Per our findings
in the Heuristic Evaluation, the literal description of “Buy Breeze Card” would confuse the
newcomers, since “Breeze Card” is not a general term in general public transportations. We
would change the description of this option with more general terms like “Need a Breeze Card?”
to enhance the affordance and better direct them to this option.
We have also removed the option for “Check Card/Ticket Balance.” In our proposed
process flow, the home screen would also notify users to place their Breeze Card onto the
cardholder along with the options list. By doing so, the kiosk system can just show the balance of
this card on the screen directly without asking users since the RFID reader on the kiosk machine
can directly access the Breeze Card. Moreover, this design change could also indicate to
newcomers that they need to get a Breeze Card in order to ride MARTA.
In conclusion, we propose only list three options at the home screen to facilitate the user
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experience of the ticket kiosk in terms of the performance and cognition.
By critiquing design inefficiencies in the old system, our group came up with the
following design as an alternative. It is a more minimalistic approach that incorporates modern
technology and a better user experience that maximizes efficiency, speed, and userfriendliness
(see Figure 4.1).
We developed new features for the design. The touch screen was implemented in order to
make the system faster and more intuitive.

It is a modern technology that is increasingly

inexpensive and ubiquitous. It is a better alternative than the previous system because alignment
of buttons is no longer a factor— options can be chosen directly. Better mapping allows for the
consolidation of all payment methods in one area on the kiosk, and color coded with the user
interface to make the design more intuitive (see Figure 4.2). There are fewer options on the
welcome screen. As previously mentioned, limiting the welcome screen to the most common
options can cut the time it takes users to read all of the options and their chances of possibly
choosing the wrong one. The new design places the most commonly used options front and
center, such as reloading a card, and buying a new card (see Figure 5.1). Rather than having to
choose further options to see the balance, the user can see his/her balance immediately after
placing the Breeze card down. The user may then choose how they would like to reload their
card (see Figure 5.2). 
If the user were to choose “Trips”, a more simplified screen would be
shown with 2 payment options (see Figure 5.3).
We incorporated universal design aspects into the new kiosk. In the existing system,
users have to bend down to retrieve a Breeze card. Though a minor issue, having the dispenser
closer to the user’s reach can save time. Furthermore, it can better the accessibility for older
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adults and people with disabilities, since they would no longer have to bend down in order to
pick up their cards. The design is also better suited for people in wheelchairs because of how the
it dips inward (see Figure 6).
Our study plans to compare the usability of our new kiosk design with the existing
MARTA kiosk. We will measure the usability based on the time it takes users to complete tasks,
how many errors they commit in completing tasks, and their rating of the design’s user
experience. Participants will be given five benchmark tasks to complete with either the new
design or existing one, depending on the condition they are assigned to.
We predict that users will take less time to complete tasks with the new design, commit
less errors with the new design, and rate the user experience of the new design higher than the
existing kiosk.

Method
Participants
We plan to recruit at least 50 participants. Participants will be residents of Dallas, Texas
who have had experience riding the 
Dallas Area Rapid Transit (DART) system. A recruiting
agency in Dallas will be used to acquire participants. Characteristics such as gender, race, age,
and education levels may vary. Nonetheless, because we are aiming to implement principles of
universal design, this selection bias is not likely to significantly affect our results. Also, because
we are comparing the two kiosks to each other, the objective will be to see whether or not the
newer model performs better than the older model.
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Materials
One old kiosk, one highfidelity prototype of new kiosk, two stop watches, four notepads
for qualitative notes, preprinted spreadsheets to record times and errors for each user, the user
experience questionnaire, and at least 50 consent forms.
Procedure
Our group plans to set up two highfidelity prototypes at a user study lab in Dallas,
Texas. Our independent variable is the type of kiosk, new design or existing design. One
prototype mimics the design of the older MARTA kiosk model and serves as the control group
(Kiosk A) while the other is a highfidelity prototype of the new kiosk design (kiosk B). A total
of 50 subjects will be tested over the span of two days. According to the Nielsen Norman group,
testing 20 users is optimal to achieve “statistical significance” in a research study (
Neilsen
,
2012). Our group then decided to test 25 users in each group. That way, we reach statistical
significance and further offset potential errors with 5 extra users in each group. Furthermore, to
get our users as close to the ideal demographic as possible (public transportation riders), we ask
that the participants have some experience using the DART system. They will be asked how
many times they purchase and ride DART in a year prior to recruitment. All participants who
ride DART at least twice a year are qualified to participate in the study.
The experimental design used in this scenario is the posttest only design with a control
group. We decided to use a posttest only study to avoid maturation and testing effects that could
result from conducting a pretest. A posttest only design allows us to directly compare the users’
experiences with the kiosks while limiting the threats from familiarity with the system.
Furthermore, we have decided to conduct the testing in another state to also control maturation
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and testing threats. Testing threats will be discussed in detail in a later section.
Once, participants enter the user testing lab, they will be given a consent form to read and
sign. Next, one of the two researchers will explain the purpose of the study and what the
participant will be doing. Depending on the condition, participants will complete the study with
the current MARTA ticketing kiosk or a new kiosk prototype. Participants will be asked to
complete a number of tasks with the kiosk while the second researcher observes and takes notes.
This researcher is responsible for recording mainly quantitative (number of steps to complete a
task and time to complete a task) as well as some qualitative information from the sessions.
Each session will take approximately 25 minutes to complete: 5 minutes to introduce the
project and sign the waiver, 7 minutes to complete the tasks, 10 minutes to complete the
poststudy survey questions and 3 minutes to debrief the subject.
The dependent variables in this study are operational time, number of errors committed,
and user experience ratings. Operational time is measured by the time it takes a user to complete
a task with the kiosk. Errors are defined as straying from the correct sequence to complete a task.
Each task has a single correct sequence in order to complete it. User experience ratings are
determined by the users responses on the questionnaire.
Once the user has agreed to participate, Tester 1 begins by reading a prepared statement
introducing the project. The subject is then asked to provide a consent signature. Once
Researcher 1 has obtained all necessary signatures, he or she will read each of the following
tasks in order, and allow time for the user to finish the tasks using the kiosk. Meanwhile,
Researcher 2 will time each task and make note of any missteps the subject makes (errors). Both
Researcher 1 and Researcher 2 will take any necessary qualitative notes during each session. The
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tasks that participants will be asked to complete are as follows:
1.

Purchase new Breeze Card

2.

Load money on existing card

3.

Pay for parking

4.

Reload university pass

5.

Find phone number to call for help

Following the task portion of the session, participants will be asked to complete a user
experience questionnaire (see chart 1).
Discussion
There are three possible threats to internal validity in this particular experiment. The first
is selection bias since our group plans to use a recruiting company that offers monetary
compensation. This incentive is necessary to attract attention; however, it may also be likely to
attract younger users and or users of a lower income. Nonetheless, we are aiming to implement
principles of universal design and using the exact same recruiting technique with the treatment
and the control group. Also, since the comparison is being made between the two kiosks that are
likely to experience similar biases, our study will still yield valid results.
The second possible threat to internal validity that our group controlled for is maturation.
This was done by testing train riders in another state who are not likely to be familiar with the
MARTA system so that they can have less biased feedback on both kiosk designs. Our group
also controlled maturation threats within the experiment itself by foregoing any pretests that may
familiarize users with the system before the posttest.
The extent to which we can generalize this experiment for MARTA or for people that use
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MARTA is a valid question, however the experiment will be designed to minimize threats to
external validity. The DART system is located in Dallas which has different demographics than
Atlanta, however the system will be a simple, straightforward, universal design that can ideally
be used by a wide range of people of all races, ages, and genders.
Our results will show that users make less errors when using our new kiosk design and
will rate the overall user experience of it better than the current MARTA kiosk. Our new design
lends itself well to reducing the error rate, and our experimental procedure will allow us to see if
a new design actually lowers it. We expect from our research that users will commit less errors
when completing tasks with our new design compared to the current design. This lower error rate
will show that our design is more robust.
This research will shed light on the problems with the user experience that the current
kiosk provides. Users will perform tasks more easily with our proposed design, and will enjoy
the user interface more than the current kiosk. 
One of the main goals of our research is to show
that the current MARTA kiosk is outdated. Atlanta is a growing metropolis and thus needs to
maintain a positive image in order to attract businesses and tourists. The MARTA kiosk is one of
the first pieces of technology that tourists see when traveling to Atlanta as they may take
MARTA from the airport.
Also, a better designed kiosk will lead to better perceptions of the quality and safety of
MARTA itself. Currently, the kiosks give the feeling that MARTA is not a modern
transportation system. We believe our research will show that a new kiosk will generate better
perceptions of the overall MARTA experience, which possibly leads to increased ridership
overtime.
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Figure 1. Redundant States in Hierarchical Task Analysis for “Buy/Reload the Breeze
Card”
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Figure 2. Bottleneck of the operating process of the existing MARTA kiosk  Home screen

Figure 3. Proposed process flow at the home screen of the ticket kiosk

Chart 1.
Please rate the system on all of these attributes:
1
Strongly
Disagree

System is easy to operate

2
Disagre
e

3
Neutra
l

4
Agre
e

5
Strongl
y Agree
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Systems is enjoyable to use

Instructions on the panel were clear

The information provided by the system
is easy to understand
Goals are easily achievable

I like the way the systems looks

The system makes it easy for me to fix
my mistakes
When I make a mistake, I recover easily
and quickly with the system
This system has all the functions and
capabilities I expect it should have
I feel positively about riding this
transportation system.
Other open ended questions:
Would you like to see this system implemented in your city? If so, why?
How would this system affect your experience as a train rider?
How would this system affect the image of your city?
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Figure 4.1 Proposed New Design of Kiosk System
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Figure 5.1 Home Screen

Figure 5.2 Balance Screen
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Figure 5.3 Add Trips Screen

Figure 6 Universal Design

