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SUMMARY

This thesieexamines three methods of public participation and their potential
application to the design of interAefised Advancedraveler Information Systems
(ATISs). ATISs have the ability to reduce congestion by providing their usdrseat
time traffic information that can affect their travel decisions to avoid areas of high traffic.
This study first uses a website evaloatmethod to determine a baseline of ATIS
website quality. It then uses three forms
workshop, and a feedback webgsibedetermine user preferences@e or gi adés tr ave
information website, NaviGAtor. Theselts of the participation are then analyzed for
their strengths and weaknesses and their applicability to ATIS development. The study
concludes that the feedback website is the most applicable form of participation for ATIS
design, follaved bysurveys that shouldbeused periodically, anl u t u r eliopsthato r k s

should be used rarely.



CHAPTER 1

INTRODUCTION

Congestiorremains one of the most significant issues facing transportation
planners todayU.S. citizens spend approximately $101 billion a ywaextra fuel and
wasted time alond1] Hundredsof billions more are spent on roadway expansion for
congestiomrelief. Indirect costinked to congestiomcludeincreasedir pollution,
which cause a sulasttial amount of monetary and social costs due to its nedealth
impacts For these reasonthere is a great need for congestion relief in our major cities.
Advanced Traveler Information Systems (ATISah helpprovide that relief. ATIS is
defnel as @At he systematic application of info
to the collection of travealelated data and the processing and delivery of information of
val ue t o t2Hrelay termaATkSs uservarious types of travel data to provide
travekr information through many different mediums, including the internet, telephone,
smart phones, and other media outlets.

ATISs can help relieveongestion by providing the user of the ATIS with egio
detailed information that they will be able to make the efficient trdeeisiors. Some
travel decisions that can be changiebughtraveler iformation are: route choicejode
choice travel destinatioftime of trave] and trip cancellationAn ATIS allows taveler
informationt o ¢ h a n g #avel delsaviais gevingstiienreattime or probable
informationon conditions such asongesibn level ATIS userghen clange their
behavior to avoiédny areas of congestion. Therefole more userof the ATIS there

are, the fastetongested area wi | | be c | eavoidamte atangestiono dr i ver



For long term congestion religfultimodal ATISs canmake riding transit easier for
users byproviding easy to understan@hsit information, inreasing transit ridership and
decreasing car use

The effectiveness of ATISs can vary dramatically across systems. This is mostly
due to the variability of ATISs themselve8urrently, tere is no regulatioar standards
on how to execute an ATISThe RealTime System Management Information Program
is a federal mandate held in the Safe, Accountable, Flexible, Efficient Transportation
Equity Act: A Legacy for Users (SAFETERU) requiring all $ates tohave the ability to
monitor, in reakime, the tréfic and travel conditions on major roadwayswasl as
share those data withaese and local governments and the pubB8t However, while this
mandate requires the information be provided, it ledvesmpementation of the
information distributiorup to state and local governments. This means that there is a
wide variety of ATISs, some of which are more effective than others. The objective of
this research is to determine what technologies, featuresfanchation work to build
effective ATISs from the perspective dheir users

The objective of this research is to study the most effective methods to
di sseminate traveler information. The foc
Tr anspor t andiparticudasly oAils N&iGAtor website. This will be done
through a review of top ATIS websites across the U.S. using evaluation standards found
in the literature, as well as various public outreach methods including a survey, forum,
and online feedb&ctool directed at users of the NaviGAtor website. The resulting
analysis will provide a rough outline of the traveler information priorities of the users of

the Georgia traveler information system, as well as a review of the methods used and



their possike application by state and local Departments of Transportation in internet

based ATIS development.

This thesis will describe the methods used to evaluate both ATIS websites and
public participation as applied to ATIS design for the first time. It visibalisplay the
results of the public participation methods, and their meaning to ATIS development.
Finally, this thesis will make recommendations to the Georgia Department of
Transportation for its future ATIS design and to the Departments of Trangportat

nationally for the recommended use of public participation in ATIS design.



CHAPTER 2

BACKGROUND/LITERATURE REVIEW

Traveler information is far from newBefore the advent of radio and television,
when the news media took up much of the resportsiloifireporting traffic conditions
individuals relied on informaterbal communication of travelinformation However,
the dawn of the information age hasdetraveler informatiormoreaccessibléhan ever
before. A wide range afew technologies estito cdlect more travel data, as well &
deliver datan greater quantities, with greater accuracy, and througie mediums than
ever before. Omproblem with all of this information is thathile it has greater
potential to bauseful it also hagyreaterpotentialto be more confusingFor instance,
research shows that providing transit information effectively can counteract many
negative perceptions about how difficult it is to take transit rather than drive, whereas, an
ineffective transit infomation website can actually reinforce those negative perceptions.
[4] Humans only have so much cognitive power that they are willing to spend on
deciphering complicated traveler informatiolh.is important to use the most a@mient

format forthe mostpertinent informatioronthe most appropriate technologies

Types of Traveler Information Data
ATIS can use many different types of datgptovideinformation includingstatic
data, dynamic data, amdattime data Static iformation is made up of any information
thatinfrequentlychanges includingdirectional informéon and transit schedules. Tae
types of information is helpful to travelers, but does not accurately portray the current

travelconditions. Dynamic datia made up of planned deviations from the norm, historic



information, observed conditions, and predicted conditidhsamples ofhis

information includeconstruction reports, planned bus rerouting, travel time averages for
different times of day, incideneporting and travel time estimates. This type of data is
very common in traveler information and is closer to providing users with an accurate
picture of currentravelconditiors than static data. Re#@ime information is the only

type of data that cafally inform travelers about theurrent travetonditions. Realime

data havehe ability togive the actual location and arrival time of transit vehicles, as well
as providanformation on the actual location and amount of congesfidrese arethe

most difficult data to provide to travelers because it can have many technical difficulties

that cause inaccuracies and are more expensive to collect than other dafajtype

Typically, an ATIS will include several or all ofie¢se different types of data.
This is one reason WhTISs can be difficult to executdt is important to build a
system in which all of these data types can be used and understood together to effectively

communicate information to the ATIS user.

Degrees of Integration in Traveler Information

Three degrees of integration availalidgraveler information systenisclude
unimodal traveler information, multimodal traveler information, and integrated
multimodal traveler information. Unimodal travelerdnination (UTI)is currently the
most common and least integratgpe of traveler infomation. UTIcontains only
information on one mode of travelich as auto or transiMultimodal traveler
information (MTI) contains information on at least two modegansportation, usually
auto and transityut the information is kept separately, each similar format to UTI

Integrated multimodatavelerinformation (IMTI) also contains information on at least



two typesof transportation modesHowever, instad of just keejng the information in
oneplace,IMTI also contaisfeatures that use both typef information at the same
time. For instance, an IMTI websibaight have a reaime information map that

included both traffic disturbances and transitutisances.[5]

The hypothesized adntage of an IMTI system is that it hagraater propensity
to change its usero6s mode choice. For i
auto travel, but could not use a car oiag, thér familiarity with the systemauld make
it easier to find an alternate mode, such as transit. , Tinagype of system would
increase their chances of using transit. However, more research needs to be done on the

effectiveness of this type &TIS in changing mode choia#ecisions

Types ofAdvanced Traveler Information System Technologies
ATISs typically encompass several different traveler information sources. The
most popular of these avariable message sigrtbe telephone, radio aneleévision,and
the internet including websites and mobile applications. These information sources are

described in more detail below.

- Variable Message Signs (VMB VMSsdisplay traveler information on the
side of major roadways. For this reason, theyparticularly useful for
providing en route information when unexpected congestion occurs.
However, permanent installations of these signs can be costly and often
require substantial maintenance in order to be reliably functiggjal.

- In-Vehicle Navigation System: Many cars are now available with GPS
enabled navigation systems. Many of these sysédsnsnclude traffic data

from a variety of sources. Theajor benefitof in-vehicle navigation systems

ns



Is its ability to provde alternative routewhen unexpected congestion occurs
However, this technology can be expensive and manyithdils do not have
access to them

Telephone Advisory Servicel 2000, the Federal Communication
Commission designatesi1-1 as the nationalalling number for traver
information. B] As of May 2008 thergvere 43 activeb11 systems including
33 statewide and 10 regionadystems|[7] Telephone services can provide
information basedmany type of data angse menus to direct callers to their
desired information.The511call-in systencan alsdunctionadaptivéy by
adjustng whattravelerinformationis heard upon first answeririgased on the
numbercalling. For examplean adaptie 511 systerwill recall previously
requestedoadway segments from a specifiember and wilprovide
information on then thenext time that numbers calls into the systgsh.
Radio/TelevisionlJsing radio and television isvaery popular way for the
public to obtairtravekr information. Becauseoth of these devicesme
typically available to alincome levels anftequently usedor recreational
purposes, it is very common for the public to own these technoldgjess

of 1998 98.%6 of U.S. households have access to a televamin99% have
access to a radio9] The convenienc®f these technologies é&xpanded by
the passive nature of the devices. Séhdevisesra valued by the public
because thaser has thability to gain travedr information though listening,

which allows for multitasking [5] Television specifically offersformation



pret r i p, whil e t hewsrttdlsoonflesenpote t abi | ity
information.
- Internet: Thenternet offers many more features than the othestgpe
technologies mentioned. The interoah offer both prérip information via a
computer and en route information via an internet enaddedte It is also
the most coseffective method of disseminating informati¢s] The internet,
along with radio and televisiors one ofthe most populatypesof technology
used by the public for traveler informatioNot only is this one of the most
popular mediums for users to seek traveler information, but it is also the

technology with the largest propensity to change travel decisi@ns. [

As of 2010, the U.S. Department of Commerce diati

Telecommunications and Information Administration found that over 70% of

U.S. households have access to the internet and there are current initiatives to

increase this percentage, particularly for segments of the population in rural

and low income awges.[10] The popularityand potential effectivenesd the

internetheightens the importance of promxecution of websites and mobile

apps.

Effective Website Design
There are many possible reasons thigrnet resourcesethe most effective

mediums for changing travel decisior®ne differece inherentn using the internetas
opposed to listening to the radm obtain informationis that itis a predominantly active
behavior Unlike merely having aadio on in the dckgroundusing the internet to find

traveler information requires conscious effofthis required effort could meathat



internetusers a& more predisposed to using timfarmation they fd to better inform
their travel decisiong6] Therefore the trave¢r information users who are most likely to
be affected by travelenformation can be targeted through thecific technology,
making the importance @roper implementation ofternetbasedATISs morecrucial to

ATIS effectivenesshananyother typeof ATIS technology

As described earlier, internbased ATIS technologies are primarily made up of
websites and internet enabled mobile applicati®@scausanobile phone traveler
information applications are relatiyenew, relatively littleresearch has been done on
their proper implementation. ATIS websites, on the other hand, have been studied for the
past decade for their effectiveness and proper design. According to the litereure, t
building blacks of an e#ctive website ar&inctionalityand reliability accessibilityand
usability. Functionalityand reliabilityrefers to the functionality of the software. Itis
important for the public to be able titmusta website to wrk properlyfor them touse it
frequently. While, some tehnical poblems are inevitabjet is important that they are
fixed promptly and that the users are keptaxodate about anghanges to give the
websitecredibility. Another way of establishing credibility with users and demotistra
properfunctionality is through time stamping relevant informatson displaying the
dat e of t he . Maintamibdgghistypesotarrency id espeeially important in

traveler informationbecauséhe information is dynamid11, 12]

Website accessibilityefers to its accessibility to those with disabilities. For
example, green and red should not be used on top of eachastlieose who are color

blind will not be able to seéé contrast.Other features that fall unddris category are



the ability to display an HTML version of the site, the ability to convert the text to a

different language, and the use odpjnics for lower reading levelgl]]

The usability of a website encompasses many different aspects. For instance, ease
of navigationmakes the website easier to understand and use. One rule of thumb for
creating easy, quick navi ¢1d Adtletile Suggests,o0 us e
this means that ghould takeno more than three mouse clicks to get to any pertinent
information.Consistencys another quality of usability. The website should remain
consistent within itself, and within generalémhetconvention such as using blue
underlined hyperlinks that turn purple after use. Keeping these types of features

consistent will also help new users with navigatiphi]

While thequality ofinformation itself isone d the most important aspeaif an
ATIS website, it is argued by the Transit Cooperative Research Pr¢gtRP)thata
veryimportant part of a traftswebsite is the homepagé.2] The importancés similar to
the importancef a first impression. If the homepage loads quickly, is easy to navigate,
and is attractive, the user is more likedyremain in the website. The usel also have
confidence that the website will be pleasant to use and meet their needs. The TCRP
suggests the three previously mentioned criteria as a way to create effective home pages:
quick load time, ease of navigai, and aesthetic quality. TCRi#Bo suggest that while
alerts are appropriate for the home page, its main purpose is to be agrdhalrest of

the site. Therefore, it should be kept clean and simpk. [

Demand for Traveler Information
Travel er informationds effectiveness i s

from the public There have beanany studies on this topic and so far the results seem

10



inconclusive. The conventional school of thougtnitraveler information was that
humans ee rational decision makers wiaeaketheir decisions based omanternalcost
benefit analysisRationalChace Theory [13,14] According to this theorypeople are
prone to seekingformation that will better prepare them to make the best decision. In
terms of travel decisiong, has generally been bevedthatan individual will always
choose the least congested or most efficient route, unless they are working with imperfect
or incomplete informationt is also assumed that they will make use of any and all
information that is available to them taake this decision[5, 15 However,in recent
yearsmorefocus has been placed the psychology behind n d i v Odedision makidg
and how it affectslemand fotraveler informationas wellast avel er i nfor mat i
ability to ctiaaehdpasionsfbd® vi dual 6s

Studies have founthatmost peoplalo not make desions as stated iRational
Choice Theory Instead, it is theorgdthat they use habitual behavior or satisficing
behaviorto make decisions An individual demonstrating habitual behavior would not
seek outraveler informatiorto make a travel decision. Inste#tey would favora
commonly used router their prefered transportation modeStudies have showthat
most peple choose their travel route based on past experience and fami[iayity.
Additionally, it is thought that most individualsa v e i ma b p otof tnarsmbreation
thatthey habituay us e and a oftragpdrtatianhatti@ey vmillouseia the
event that they are unable to use their primary mode. This means that individuals are not
actively £eking information on alternativeutes ottransportation moded.16]
However, traveler information can change these habits whiamiliar trips are

required.[5]

11



Satisficingbehavioris an approach to decision making that assuingividuals
have a minimum set of requirements for any decision. Once the minimum requirements
have been met by an alternative, no further information is needed; that alternative is used,
even if it is not the most efficient. Satisficing behavior ismxdastrated frequently with
fatalistic attitudes. For example, commuters who have accepted longer travel times as a
fact of life are less likely to seek out traveler informatiwrchange their travel decision

[5, 18-17]

Despite these behavioral tendencies, there are certain conditions and
demographics that show a higher demand for traveler behavior. [3joiesindthree
significantattributes thatontributedo travelers using traveler informatiamthe Lcs
Angeles and Seattle regions:those who were exposed to the greatest amount of
congestion and volatility in traffic condition®, those whose arrival timegeremore
sensitive, an@. those whosarrival times had more variability or uncertaintlso in
high demand in these regiowas en routenformationwhen unexpected congestion

occurred.

Simply providing traveler information 3ot enough to effectively changravel
decisiors. One solution could be to reaolt to potential users through features like
automatic alertg5] ATIS effectiveness is more important givéne low level of demand
for traveler information Effective systems can be credtey knowing who the users are

and what they want.

Effectiveness in Changing Travel Decisions
In the literaturethe demonstrated ability of traveler informaticmaffecttravel

decisions habeen mixed.However, manyf the studies thafound the effets to be

12



negligibleori nconcl usive were done i fl924hThis| at e 19
was a time whenew types ofraveler nformation, such as internbaised traveler

information, had at yet become popularAlso, thetechnological breakthroughs since

have made information of all kinasuchmore accessible. For example, the Apple

iIPhone was released in 2007, marking a breakthrough in mobile inezraieled devices

and the newest mediuthrough whichtravelers can receive information en routeis

very possiblethat he full potential of traveler info
decisions is yet unknown. However, through the more recent studies, it is clear that many

variables play a significant role in determining the effectiveness of an ATIS

Khattak, et.alin northern Californiaanalyzdassociations between the number
of traveler information sources individual reported usingnd the probability otheir
reportedrave behavior adjustments. Their research, which used data from the 2006
Greater Triangle Household Trav@lirvey, found tha22% of the respondents that used
traveler informatiorused an alternative routehenone information sourceas accessed
but the clances jumped to 54% when an additional source was asdddding a third
sourceincreased the chanceéa route changt® 83%. [6] Meaning that these
respondents allowed traveler information to change their travel decismnmesoften

when that information was coming from multiple sources.

Khattak, et.alalsofound many othevariablessignificant to the likelihood of
travel decision change®ne of the signifiant variables was trip type. ofk-related
traveltime had a songer effect oravel decisiorchanges than nework related travel

time. Also, accessing travelenformation fivedays a weekas opposed to at least once a

13



week changed the chance of travel decision chafges 22% to 65%.Additionally,

those usig internet sources were also more likely to adjust their travel decigiéns.

One of the other findings ¢thattak, et.alwas that 49% of respondents reported
using no traffic information at all. The data for this study tache from a 2006 survey,
so this is further evidence that more research needs to be done nduay travelers
access ATISs. New research is neeoechusef the availability of new technologies
thatcould presumably change traveler information dembuatialso because it is
i mportant to stay up to date with the

truly effective ATIS.

Other studies have continued to increase the understanding of the variables
associated with traveler decision changes dueaweler information. For instance,
Wa n g 0 s [25 e@xplodeglif spatial patternsexisted inthe effectiveness of an ATI®

change travel behavior. This study u n | i k efouKdttatthe pukpdse of the trip,

work-related or noawvork-related, was less influential than the distance being traveled.

In this casethe travel time of the trip was more strongly associated with travel decision

changes|25]

A User-BasedApproach to ATIS Development
Due to the larg@umberof variables and the ever changing technological

landscape, creating an effective ATIS requires a-hased approach. However, this is

publ

an undeiresearched aspect of ATIS development. While many surveys have been done

to find if and how travelers use ATISs and their satisfaction with these systems, very few

comprehensive studies have been done on what it is travelers want out of an ATIS

system.
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Public participation methods are procedures designed to involve the public to
allow those affected by decisions have input into how they are n@]d Here are
many different methods of public participation. The three used in this study range from
common, a survey, to unc o meeibackwelsitesanetaur e 6 s
relatively new method of participation, no research has been done on their effectiveness
relative to other participation methods. HoweWwowe and Frewer2f3] discuss the
relative effectiveness of sueys and focus groups in their 2000 study. Rowe and Frewer
created two sets of criteria to evaluate the methods: acceptance criteria, whether or not
the public accepts the decisions made, and process criteria, how efficient the method is to
complete. Theurvey and focus group methods differed in their representativeness of
citizens with surveys likely to reach a higher number of participarte. survey was
also thought to be less well defined than a focus group. However, most of the criteria
such as casffectiveness and the influence on the final product are equal across the
methods. 23] Therefore, given this equal footing and the lack of research on feedback

websites as a form of participation, these three methods Wwesert.
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CHAPTER 3

METHODOLOGY

To study usebased approaches to effective ATIS developneergriety of
ATISs had to be evaluated for typical attributesl general quality There are many
ways thisevaluationcould be dongconsidering all of the digrent forms ATISs can take
Websites were chosen to be the main focus of evaluation because this research was
conduct at GDOT while it was in the process of a major redesign of its 511 welisge.
use ofa previous study by Currie and GoldK] led to a website evaluation rubric
specific to traveler information websites.

Once the Georgia website was evaluated with respect to other similar ATIS
websites, the user perspective of traveler information could be ascertairethrdé
strategies used in this regard were a suraéyrum, anda feedback websiteThe survey
was used to study the demographic and usage characterigtiesusers, the forum was
heldasaf ut ur ed6s wor kshop, whi chstacemplex way to fi
problems[32] The purpose of this forum was to allow the ATIS users to share and
brainstorm creative solutions for the system from their prospectikie.feedback
website is an online discussion board where usarsubmit their own ideas for the
ATI S or vot e o0 nThesd técknigues veeee croseEsed ditbedr s .
differentstrengths and weaknesses

When studying the user perspective of ATit$s important to be able to identify
the demographiard usagecharacteristics of its current users. Tisntificationis one
of the keystrengthof survey results A survey is able tgather detailed information and

reach the greatest number of people, at the same time. The detailed information that was

16



particularly important for this studg how usersurrentlyaccess the site and what
information theyusemost frequentlyin comparisorto how they would most like to
access the site anchatinformation they would most like to use. However, sunasgs
restricted to a set of answen®pided by the researcher. Survégsto adequately
provide room foithe creative thinkingequired to achieve elegant solutions to any user
problems. Alspwith no opportunitieso ask forexplanatios, the full meamg of the

r e s p o radseearstmight be misinterpreted.

The forum and feedback website were chosesupplement the survey results
with more creative and idepth respases from the public. Aese two techniques also
have different strengths and weakses A forum, becausé is a facilitatedsmall group,
has the potential to result in creative ideas that are targeted to specific proQle i
other hand, #eedback websitprovides a public arena for ongoing discusswinere a
breadth of ideas cabe proposed and a wide array of people can participate.

The type of forum used in t.83 Bhisstyleudy i s
of workshopis used to identify the root of problems dml innovative solutions.n the
past,the workshophasbeenprimarily usel to solve complex smal and environmental
problems[31] However, today h e w o0 g ukesirhvarying fields has been
increasingly common. Thedvantage ofafutubes woil lsshaoép structur e.
workshopbegins with a critique phase, which allows the participants to identify the main
problems they experience in the ATIS. After problem identification, utopian futures are
imagined and described in the fantasy phasa way to identify goals and interests.
Finally, implementation strategies are proposed as a way to reach the major goals

uncovered in the fantasy phasehrough this structurehe entire experience of ATIS

17



usage is explored from the currgmbblems, o the ideal system, to theays in which the
public would like the problems to be addressed.

A feedback websitalsoinspires creative problem solving from users, but it has
the capability of reaching a much greater number of participahtas n a f ut ur eods
workshop The way in which most feedback websites work is through a tab on the
participati ng a Ogcadlidkingeoh theotabdabeléitedbaski thee
user is shown ideas from fellow users and has the opportunity to vote for one oathe ide
already proposed, or to propose their own. The primary advantage to this participation
method, besides its widpreaddistribution, is the ability of the participants and the
organization to see and responctzho t her 6 s inaleasassdialage bEtvees
the organization and its users, which could make ATIS development mareh
transparentAlso, theparticipatingorganization automatically receives a prioritized list of
i deas direct!l y fhbecause dhéabilityfyr partigpamts 0 vaiesoe r s
ideas.

In the following chapters, individualized methodologies and results from each of
the methods described here will be explained in further det&ilr separate chapters
Then they will be examined together in a combined analybtbeir affect on ATIS
development. Finallyconclusions andecommendations, first for Georgia, then

nationaly, will be presented.
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The websites that were evaluaiadhis studywere chosen based on a

CHAPTER 4

WEBSITE EVALUATION

Methodology

preliminary review of all of the state traveler information websites, as well as 12 regional

511 websites. During the preliminary evaluation, general notes were taken on usability,

and features. Based on these initial categoriebsites were given a ratj of 310. The

top 5 state traveler information websites and the top 5 regional websites were selected to

be evaluated using the evaluation rubric created for this stliayle1 shows the

preliminary ratings of the state arebional traveler information websites used in thie

study. Geor gi ads 511 website was al

evaluated.

Tablel: Preliminary ratings of state and regional traveler information websites

Ratin
Stte (010;9’
New Jersey 9
New York 9
Arizona 8
Colorado 8
Florida 7
Regional
San Francise®aklandFremont, CA 10
Los Angeletong Beacisanta Ana, C/ 9
HoustorrSugar Landaytown, TX 8
PhiladelphiaCamderWilmington, PANIDEMD 7

SO

ncl

uded

Many studies have been done on evaluating websites, including those that focus

on user satisfactior2p] and those that focus on the website itfel}. The rubric used
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for website evaluatiomithis stidy is focused on the website itself anthased on
previous esearch done by Currie and GdadR] on measuring the performance of transit
passenger information websites. While thethodandsomeof the criteria included in
their study aralirectly utilized heresome of the content and scoring mechanisms were
changed due to the broader context of traveler information and technological
improvements since their study was published in 20880, the Currie and Gook study
focused primarily on the usability, accessibilignd consistency of the website. The
features included in their study were primarily targeted to these areas of infidrsst
study on the other hand, is more concerned with the features and functioriafityeler
information and has therefore addedre to theseategories.Table2 below containsthe

criteria for both reports.

Table2: A comparison of criteria used between Currie and Gook and Roell

Curri e and Gook This Study
Criteria Criteria
Accessibility
Home page accessibility (Etre.com) Home pageccessibility Etre.com scorg

Journey planner input page (etre.com) | Traffic Map accessibility:Etre.com sco
Home page loadrie pingdom.com
Traffic map load time pingdom.com

Good home page load speed

Languages available

Text available in HTML and plain text
format

Images, graphics, and PDF have alterna
text

Print quality

Internet Explorer, Firefox, Chrome
Capability
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Table2: continued

Usability

Colored lines to denote routes map
Appropriate font style
Appropriate font size

Aesthetics: fonts, colors, page balance

Appropriate font color (Etre.com) Brightness: Etre.com
Appropriate bakground color Color contrast: Etre.com
Number of clicks to find desired

information 3 Click Rule

Current location within site shown clearly
homepage link available on all pages Navigation pane content

information currency Time Stamps
Hyperlink idenification Hyperlinks conventionality
Navigation tools (pane) consistency Navigation Pane consistency

Colors and fonts consistency
Wording consistency

Direct link from home page to most
accessed information

Javascript is unobtrusive

Minimal usage of frames

Information located on the left side of
home page

Features

Trip Planning

RealTime Traffic Map features/ layers
Personalized Account

Integration Level

Streaming Video

Feedback form Feedback Tool

Search function

Frequenly asked questions
Links

Site description

Site map

Contact details

Most of the criteria added weffenctions or faturesthat areavailableontraveler
information websites today, su@s a trip planning tool. hE level ofsophisticatiorof
these tools is also considered\nother area that has greater emphadisis study is the

navigation of the website, such as navigation pane content and diredtdimkhe home
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page tahe most accessed information. This increased emphasisdsasd & place of

some of the usability and consistency criteria used by Currie and Gook including search
function and site mgpvhichwereconsidered given for most websites today. Also, it

was decided that while features such as a site map make rm@avigasier, it is more
important for information and navigation to be made obvious without the assisfance
such tools A description of each criterion used in this study can be fouiidle3

below.

Table3: Descriptions of criteria used in this study

Website Evaluation Rubric Descriptions
Criteria Description
Functionality

How well the website functions in all of the majo
browseraused today. Each test (plan a triggwi
InternetExplorer Capability | camera, move traffic map) ggven separate values
Firefox Capability and averaged together. If a website doesn't hay,
Chrome Capability the function needed for the t€s&. no trip planner
then that test is skipped and the other two are
averageddr the final score.

Looked for on all data (incidents, cameras, etc).
Time Stamps Accuracy and existence are factored into the fing
score.

Home page load time

Traffic map load time

pingdom.com
Accessibility

Three times were logged for all sites and averag
togetherto get the final score.

Etre is a web development consulting firm
specializing in usability and accessibility. One o
their online tools checks the script of a specific
webpage for common accessibility errors, which
are coded in terms of severity; Priority 1 errors
must be fixed, whereas Priority 3 errors can be
fixed. The homepage and traffic map scores are
both considered for this assessment.

Etre.com also offers checks for brightness and
contrast of text color by selecting colors that are
closest to those on the webpage in question.

Etre.com score
Home page accessibility
Traffic Map accessibility

Brightness: Etre.com
Color mntrast: Etre.com

22



Table3: Continued

Usability

Navigation Pane ctsistency

This criterion refers to the navigation pane's
placement and wording on all pages in the webs

Navigation pane content

This criteria refers the content of the navigation
pane and is specific to how much information ca
be consistently reachedroughout all of the pages
of the website

Hyperlinks conventionality

Hyperlinks are a main tool for navigation. The

internet convention of hyperlinks (underlined, bl
purple after use)is assessed by how many of the
common elements exist.

3 Click Ruk

The 3 Click Rule was tested by counting the
number of clicks necessary to get to the traffic m
incidents, and construction and averaging the
number of clicks together.

Direct link from home page:

The navigation from the homepage required the
listing of all information given on the homepage
and directly linked to the homepage. This
information was checked against the most comn
and most useful information for a traffic
information website, such as those listed.

Aesthetics

Aesthetics were critiguellased on font, color use,
overall visual balance and any other visual
interruptions of the homepage.

Features

Integration Level

A general range of one mode to integrated
multimodal was used.

Trip Planning

Trip planning tools included any tool whicbwd
be used to specify origin and destination. A rang
based on the elements included in the trip plann
and possible options was used.

ReatTime Traffic Map

The traffic map was judged based on the ease 0
using features, such as zoom and differeyeria

Map Layers:

road network, cameras,
incidents, construction, traffig
(colors), changeable messag
signs, arterial level data,
weather

Theaverage of scores for eachtheselayersin the
traffic map was also considereéxistenceand
properfunctioning was given a 3 on the®scale to
account for the few instances where a tool was
made exceptional by some account, either by
providing different traffic colors for the color bling
or some other means of functionality.

Personalized account

Streaming video

Only the exstence ofhese tools wereonsidered

Feedback tool

The feedback tool was given a rangepplying an
email address to having a public forum type of
feedback for the public to discuss new ideas.
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Thescoring systemapplied to each criterioshown inTable4, replicateCurrie
and Go o kBashitentisusdoyed on aPscale and is given a weighted multiplier
of 1-3 to give priority to thoserdgeria that are more important to a traveler information
website. Minor adjustments to the scales and weights have been made to Currie and
Gookds original me tha webpade®lapged much-noore quecklya mp | e
t han Cur r i peviauswbpagelaad tinscalewould account for, so the scale
was chaged to account for the range presernthsdata

Also, due to the greater emphasis on features, the maxmaarber ofpoints
possible for this category is greatéan the rest. In this stygthefunctionalitycategory
constitutes 75 possible pointbg accessibility and usabilityategories ar@0 points
each, andhefeaturescategorymakes u®5 possible pointstotaling 310 possible points
Thedisparitybetween the categoriesaccepable in this study becauige quality of
features on traveler information websitggatly affects the sites effectiveness.

One of the areas where this scoring rub
the accessibility category. The erte.comtesatt r uns t hrough a websi
originally scored at 5 points for O errors, 4 feB,13 for 46, 2 for 79, and 1 for 10 or
moreerrors Howeversome the websites had a total of errors that wetkeoutside of
this range. In the results, a Bkeoccurredat which sites had more than 60 errors. A
new scoring scale was created to account for this break, which gave 1 poin6for 10
errors and O points for over 60 errors.

Several items are made up of averages in this scoring rutmlieding the
compatibility of the website with different browsers, the amount of clicks it takes to get

to certain features, and the scores of each layer drefffie map. In the case of the map
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layers, he scores are averaged in order to keep the maximum po#sgile for each

category relatively evenOtherwise they were averaged to ensure the quality of the

result. This type of scoring system is used in spite of its inherent probleojéctively

guantifying unquantifiable data. The subjective naturéhs system isiecessary,

however,in order to compare different websites

Table4: Scoring system applied to each criterion

Website Evaluation Rubric

Criteria Score system | Weight
Functionality
IE Capability 0- no functimality 3
- Plan a trip 3- text/graphics skewed
- View camera 5- no change
- Move traffic map
Firefox Capability 0- no functionality 3
- Plan a trip 3- text/graphics skewed
- View camera 5- no change
- Move traffic map
Chrome Capability 0- no functionality 3
- Plan a trip 3- text/graphics skewed
- View camera 5- no change
- Move traffic map
Time Stamps 0- no time stamp 1
1- inaccurate times

5 accurate times
Home page load time 1- more than 4 seconds 3
pingdom.com 2- 3-4 seconds
(average of three) 3- 2-3 seconds

4- 1-2 seconds

5- less than 1 second

Traffic map load time 1- more than 4 seconds 2
pingdom.com 2- 3-4 seconds
(average of three) 3- 2-3 seconds

4- 1-2 seconds

5- less than lexcond
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Table4: Continued

Accessibility

HomePage Etre.com 0- over 60
Priority 1 Error 1- 10-60 errors 3
Priority 2 Error 2- 7-9 errors 2
Priority 3 Error 3- 4-6 errors 1
4- 1-3 errors
5- O errors
Traffic Map: Etre.com O- over 60
Priority 1 Error 1- 10-60 errors 3
Priority 2 Error 2- 7-9 errors 2
Priority 3 Error 3- 4-6 errors 1
4- 1-3 errors
5- 0 errors
Brightness: Etre.com 1- score = <50 1
2- score = 5074
3- scae = 7599
4- score = 100124
5- score = >125
Color contrast: Etre.com 1- score = <200 1
2- score = 20299
3- score = 306899
4- score = 408199
5- score = >500
Usability
Navigation Pane consistency 1- inconsistent, wrding/ placement | 2
3- Consistent, but not on all pages
5- consistent throughout website
Navigation pane content 1- not useful, 5 prolific 3
Hyperlinks conventionality 1- unconventional 1
(underlined, blue, 3- have some elements but not all
purple after use) 5- conventional
3 Click Rule 1- more than 3 clicks 3
- To traffic map 2- 3 clicks
- To incidents 3- 2 clicks
- To construction 4- 1 click
5- 0 clicks
Direct link from home page to: 1- no crucial info linked 2
incidents, construction, traffic 2- Someof crucial info linked
map,cameras, trip planner 3- Most crucial information linked
4-All crucial information linked
5- All crucial info, plusextras
Aesthetics O- inappropriate 5-exceptional 3
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Table4: Continued

Features |
Integration Level 1- Unimodal 3
2- Unimodiat connectiorto other modeg
3- Multimodal
4- Partially integrated multimodal
5- Integrated Multimodal
Trip Planning 1- Most basic, least amount of feature 3
directions, alternatives, trip time:  3- provides some of optimal features
alt modes, origin/destination 5- provides all optimal features
RealTime Traffic Map 1-difficult to use 5 exceptional 3
Map Layers 3
road network 0- not available- 5-exceptional
camera 0- not available 5-exceptional
incidents 0- not available 5-exceptional
construction 0- not available 5-exceptional
traffic (colors) 0- not available 5-exceptional
changeable messaggiss 0- not available 5-exceptional
covers arterials 0- not available 5-exceptional
weather 0- not available 5-exceptional
Personalized\ccount 0- not available 5-exceptional 3
Streaming Video 0- not available 5-exceptional 1
Feedback ool 0- not available 5-exceptional 3

To evaluate the websites, two online tools were utilized, Etre.com and
pingdom.com. Etre is a web design consulting firm that specializes in website usability
and accessibility. Two of its online tools were usethis studyincluding an
accessibility tool and a color brightness and contrast tool. The accessibility tool is given
a website url ath runs through the script ofveebsite looking for common errors. A brief
report is then given stating the numbeiPoibrity 1 errors that must be fixed, Priority 2
errors that should be fixed, and Prio@yerrors that may be fixed2]] Et rsecoloc 0 mo
brightness and contrast tool allows two colors to be selected from their giveffcareay
for background and one for font) and the values of the colors are then scored on
brightness and level of contrag28] The World Wide Web Consortium, which

establishes web design standards, recommendsdlaaitbrightnes should be 125 or
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greater, and color contrast should be 500 or greater. These standardeata® as a
resource for web designers to create legible web$28js

Pingdom is a company that specializes in maintaininglasvé t e 6s upt i me,
time in which it is operational. Pingdoaifers an online tool that measures how long a
webpage takes to | oad. A detailed report

time and suggestions for increasing the loading spé&bd.speed itdkis gathered by

|l oading the page sever al inDallag $exaamd Googl ed s
recording the datd30] For this study, three separate tests were done for each page and
averaged together, in caskany technological interference.

The rest of the evaluations in this section of the study were made based on the
researcherdés best judgment . This was pri

example, after having examined all of the chosensiteb extensively, most of the
differences between them became increasingly obvious and were used in creating the
scoring scales. One such examplsesn in the traffic map laygr The layersoriginally
had a Imary scoring systeng points if it was a&ilableandO points if it was not
available However, aftescrutinizing all of the websites it became clear that some of
these features, while present, were not as detailed or as functional on some yesbsites
compared to the others. In this way, thege ofquality in each criterioprovided the
scoring ranges.

The final score for each website was calculated by multiplying each individual
score with it $hesunofthegprodueatsas diwded bgthetsum of the
weights. The fanula © the overall score of each websgeshown inthe equation

below. The resulting scoring scale is the®.0
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Results
A table ofall of the numeriaesults for the website evaluations danfound in
Appendix AAA description of each categoryos rest!

rubric is provided below.

Functionality

The most important metric in the functd.i
compatibilitywith the three most comon browsers used today, Internet Explorer,
Mozilla Firefox, and Google Chrome. Most of the websites did very well with all of
these browsemnwith theexcepion of Colorado, Los Angeles, and Houstonhese three
s i ttraffic haps were much slower loadiin Internet Explorer than the other two
browsers. However, because they did eventually functi@y, were each given a score
of three
The other metrics in the functionality category included the presence and
accuracy of time stamps, and the loiadkets of the home pages and traffic map pages for
each website About half of the sites eaed the full anount of points for time stamps.
Most of theother websites logioints br not including time stamps @il time sensitive
information. However, néher New Jersey nor Philadelphia included any timestamps,
only providing the dates of planned construction.
The load times of the different websitesd a much greater rang&he shortest
|l oad time of any webpage was amtiahelsrigestn 6 s hom
was Arizonabs t r af Mostoftheavpbsitesd maibtainedistimilas e c ond s

load times for their homepages and their traffic map pages. However, z doada 6 s
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times werel.353and 5.140 seconds for its hopageand traffic map, @spectivelyand
Col oradod6s 10606dndd.736eeonds orits romepage and traffic map
respectively The two fastest websites overall were Houston and Florida and the slowest
website overall was Arizona.

Scores of all evaluated websiter the functionality ategoryare shown in
Figurel below.The graph shows that all of the websites scored high in this category with

Florida earning a perfect score of 5.

Philadelphia

Websites Evaluated

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Evaluation Score

Figurel: Scores of all evaluatiewebsits for only the Functionality Category
Accessibility
The accessibility category was made up eftre.com onlinéools. The
accessibiltytoor uns t hrough a websitebs scsouchpt t o
as a scripts incompatibilitwith common screen reading softwarewo of the websites,

New Jersey and Los Angeles, were not able to participate in the etre.com accessibility
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test. However, the tool was used successfully for all of the other websites. Since this test
has the highestvei ght ing in the accessibility categ
errors were used fddew Jersey and Los Angeles for the final scaring

None of the tested websitbad any Priority 1 errors with the exception of
Geor gi ads Na w«hHhadthreeon its hatrpage. TeHriority 2 errors
demonstrated much more variability. The only site without any Priority 2 errors was
Florida. The rest of the tested websites had a rarid&riority 2 errors fron6 (Arizona)
to 104 (New York) ThePriority 3 errorsnvere not nearly as varied. ddt websites had
0 errors;the rest had eange of errorffom 1 to 11.

Etre.com also offers a color brightness and contrast tool. This tool did not require
the use of the website URL so every website al#ds to be tested. The only website that
did not pass this test was the Georgia NaviGAtor site. Its use of a bright blue background
and white text failed both the brightness and contrast test. Most of the other websites
used black text on a white fietthd therefore, passed both of these categories. It should
be noted, however, that the colors used for the test are chosendatirofaprovided
colors, not a continuous spectrum. The colors that were chosen for the test for the
NaviGAtor website werehe closest colors available, but may not have been exactly the
same color combinationt is suggested that the NaviGAtor website make use of a darker
color of the text and a lighter color for the background.

Scores of alevaluated websites in the acdbgisy categoryare shown below in
Figure2. This category produced much greater discrepancies between the websites th
the functionality categoryThrough this graph it is clear thelorida was much more

accessible than thest of the sites tested.
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Georgia

Philadelphia

Websites Evaluated

0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Evaluation Score

Figure2: Scores of all evaluated websgifer only the Accessibility Categonyith Los Angeles and New
Jersey removed due to lack of data

Usability

The usability category contains criteria relateddosistency, navigation, and
aestheticsConsistencywas t ested i n the websitebds navi
Consistencyf the navigation pane was present for most of the websites with the
exception of Ho ulsthaiwire gegrally eonsistent) but h  h a d
disappeared on several pages. Likewise, most of the websites had hyperlinks that were
consistent with internet convention, althowugtly New Jerseusal every element of
conventional hyperlinks.

The navigatiommetric for each ofhe pages consists of the content available in the
navigation panesompliance witlthe 3 Click Ruleand the amount of information linked
directly to the homepage. There was more variability in the navigation pane content, then

in its consistencyNew Jesey, San Francisco, and Los Angéles we bsi tes all
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demonstrated excellent navigation panéstheir sites, the use dfop-down menus
significantly increasgéthe amount of information thabald befoundfrom any page In
contrastHoustonand Philadelp i av@ $ s navigasod panes contained the least
amount of information The Philadelphiave bsi t e6s navi galimiedn pane
because the website itself has much less information than any of the other websites
evaluated.The Houstorw e b ssindvigafion pane, on the other hand, consstéely of
a link to the home page, their contact information, and an about section. This is the least
frequently used information on traveler information websatggmakes their website
significantly more dficult to navigate

The numbeof mouse clicks it takes to get to important information is also a
navigational concern. All of the websites abidgdhe 3 Click Rule, none needatbre
than three clicks to get to any of the three tools testéabt ofthe time two clicks were
necessaryt was because the information required some amount of sorting such as by
information type or roadway. San Francisco had a highber of clicksbecause athe
largeamount of infomationavailable on the site. Sandficisc® Bomepage works as a
portal to get tdransit, traffic, rideshare, tycling, and parking specific homepages,
which then lead to more direct navigation opportunities for information specific to each

The amount of content linked directly to theme page also helps with
navigation. TIs criterionalso had a lot of variation among the websites. Georgia,
Chicago, and Philadelpldas w e didghie wassin this categornyPhiladelphi@ s
websitescored pooripecause of thetsie 6 s | a ak  oCfh honeepaeshesa
full screen traffic map, which made it difficult to make many direct links outside of the

navigati on p aMagiGAtoahordepaGevweamaogtly addlisiting thespace
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that couldbeused or i nf or mat i oswe b sMatsetd so fis alSeeoor rngait ai 6o
kept in lists of roadthat hado be individually selectedo that direct linkto
informationcould not exist,with the exception of the traffic map.

The aesthetics criterion contained all of the visual elements btbtinepage for
each website and was also quite variable. San Fradcsco w enddshe ongy perfect
score for this criteriobbecause the homepage lzadery smple and clear layout. San
F r a n c usedappibgriate fonts, creating an obvious navigakion fGeorgia had the
lowest score for this crit@m because the NaviGAtor website uskstracting colors,
inappropriate fonts, antbnfusing graphics, such apaturethat looks like an
interactive traffic map. It waalso difficult to distinguish thboxes that egain
important information fronthe boxes that contain ads. The inappropriatgesize of
the agenciesd i cons al odagimbalaece ihthepage,f t he s
which makes navigati on mo rdenang issties,ithe higgest Ho
of which is using appropriate font styles to craafermation flow. Instead, lists of
many types of information and destinatiomsre displayedvithout visual distinctions.

The final scores foall of the evaluated websit@sthe usabilitycategoryare
shown below irFigure3. This category has a greater range of scores than the previous
two categories. Also, websites that had low scores in the other two categories achieved
much higher scores ihis category, such as San Francisco and New York. There are two
possible reasons for some of these switches. Fiteyincreased usability in these
websites may cause a more complicated script, which could affect usability

Alternatively, it could behat usability is simply a higher priority to these sites, than
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accessibility. The reason for the discrepancy is most likely different for each site based

on the web designer and the agencyds prior

Philadelphia

Websites Evaluated

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Evaluation Score

Figure3: Scores of alevaluated website for only the Usabil®ategory

Features

The featuregategory is focused on the content of the website and includes six
main features: level of integratiorgattime traffic map, traffic map layers;ip planning,
streaming videppersonalized accoungnd a feedback tooMost of the websites
evaluated were unimodal. However, New York was partially integrated-matial due
to its addition of transit information on its re@he traffic map. San Francisco and Los
Angeles were alsoonsidered partially integrated multimodal, although not as strongly as
New York, because their trip planners allowed for some multimodal options.

All of the websites contained a rdaahe traffic map. Some of the functionality

varied across websitegor instance, Floridlas map does notlaysrqow hal
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unless it is almost fully zoomed in. However, most of the websites preseelled
functioningtraffic maps. Also, mangf the websites offerealmostall of the data layers
included in ths evaluationwith the exception of Philadelphievhich anly includes
traffic congestion Several websites, however, produced above average data layers. For
example, San Francisco and Los Angeles provided-txdiloal options for their traffic
congestioc ol or s. Al so, Coloradods camera for ma
multiple directions of stills provided from the same location. The ability teoxat or
click data icondor more information on the map was also standard for most of the
websites
Trip planning, streaming video, and personalized account tools across the
websites were either negxistent oof low quality with a few exceptionsThe New
York and San Franciscaitesboth hadully-developed trip planners.tr8aming video
was useextensively irNew Jersey and Los AngelemndNew Jersey, New York,
Florida, and San Francisco all had personal account abilities.
A full feedback toglsuch as the one utilized in this studsgs not available on
any of the websites, with the exceptof Geor gi ad s. New Yor k an:
provided surveys for satisfaction and suggestions, however, most of the websites only
provided a fAcontact usoOoO page. Floridabds w
Phil adel phi abds we baniadtiaforrdatiolh. not provide any
The final scores for all of the weates in the features category at@wn below in
Figure4. This was by far the lowest scoring section for all of the websites ovatah.
category was set up to find wh websites were utilizing some of the new opportunities

present with todaydés technologies such as
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new concepts, such as a feedback tool, so it was expected that no website would have all

of the elements inctlied in the rubric.

Philadelphia

Georgia

Websites Evaluated

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Evaluation Score

Figure4: Scores of all evaluated websifer only theFeatureategory

Overall

Figure5 shows the scores of all of the evaluated webslkile most of the
criteria had plenty ofariability between sites, this graph shows that the final scores were
fairly evenly distribtied. This suggests that each website has its own strengths and
weaknessesP hi | adel p hi ead e attrilbutectto its Rak of inl®rmation
availability. Most of the information that is standard for traveler information websites
was not offer ed odnyifdmnmalion ahecidgntkin oaadata lssyerc h as
on its traffic map forconstruction. The score increadmetween Georgia and Chicago
represents an overall quality departure. Georgia and Houston lost many of their points in

the usability section for poor navigation.
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Philadelphia

Websites Evaluated

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Evaluation Score

Figure5: Scores of all evaluated b&ites; Scale 0-5

Overall the website evaluation showstttieere are many different aspects of
traveler information websites that can be focused on indlesign. However, they are
all important to the overall quality and effectiveness of the webbftamy of the
websites evaluated displayed strong qualitpme or two aspects, but fell below in the
other aspectsNone of the websites evaluated exhibited excellence in every category.
However a website with all of these qualities would most likely have a higher quality and

be more effective in reducing cogsjion.
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CHAPTER 5

SURVEY

Methodology
The survey used in this study was designed to be administered online through

Georgia Techdéds School of Civil and Environ
A link to the survey was posted on the alertggpaf the NaviGAtor websitand was also

visible on the alerts section on the homepagakng all of the respondents salélected.

This format and distributiomethodwasused to obtaias manyespondentgho were

familiar with the NaviGAtor websitaspossible. Since no contact information was

known about the websitebs wuser s, a |ink on

that group.

The content of the survey included demographic, traveler information technology
and access, current availalieaturs, possible future features, and satisfaction questions.
The main purpose of the survey was to ascertain how most people use and access the
information, what information they most typically use, how satisfied they are with the
website, and if ty would prefer different methods for access or different capabilities.

The surveyquestiongan be found in Appendix.B

The survey was finalized and IRB certified in early July 2012. As part of the
certification, no minors under the age of 18 werevedld to complete the survey. The
survey officially went live on August 12012 and collected dafar 33 daysuntil

September 122012.
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Results

During the month thahe survey was online, 65 NaviGAtor users responded.
However,retention ofresponénts slowly decliad throughout the survey. u@ston 1
retained 94%.question 580%, question 678%, question %H61%, andquestion 13, the
second to last questioretained 48%of the originalrespondents. Therefore, the total
number of completed surygis 3, less than half of the original responderithie high
dropout rate is, in part, due to questigm@ere the number of respondents dropped from
51 to 33 This question involved ranking 11 potential new tools for the website in order
of importane. However, the process of clicking each individual button, as well as
reading each descriptipmay have been a factsome of the responderntsdrop out

The totalestimatechumber of visitors to the NaviGAtor website daily2i3,000.
Given the higlpercentage of dropouts and the small sample size, this saruey
representative of theserpopulation. The error values for such a small sample size
would betoo wide for most statistical testing to be considesigdificant However, the
trendstdoes show have the potential to offer

opinion of Georgiabs ATI S.

Demographics

Figure6-Figure8 showthe age of all of the responderttseir primary mode of
transportation, and their income levéligure6 shows that gry few respondentsere
under the age of 25. However, the other age ranges had a pretty even response rate with a
slightly higher rate of respondents in theZsrang and a slighy lower rate of response
from users 55 and oldeAlso, Figure7, shows thaalmost all of the respondergtated

that their primary mode of transportation is driving alone. This is not surprising since the
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NaviGAtor website is currently unimodal and only provides traffic information on major
highways. FinallyFigure8 shows that most of the respondents were at an income level
of over $75,000.The clear over sampling of high incomeiiriduals is considered to be

a major flaw in the survey results.
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Figure6: Age of respondents
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Figure7: Primary mode of transportation of respondents
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Access

One of the major goals of this study was discovering how the users of NaviGAtor

access the site and if they would prefer a different method of adeggse9 shows the

ways in which respadents currently access the Navigator website. This question

allowed the respatents to check all that applied he table in the top right hand corner

of the chart displays the number of respondents whartegh one, two, and three current

sources Of those who responded, m@stc c e s S

Navi

GAt or 6s

the website on their computer. The second most used source is adeemeand

travel

calling isthe least used method of access for those taking the survey. This is not

surgrising sin@ the survey itself waonling so the users of the website had a much

higher chance of seeing the survey.
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Figure9: The ways in which respondents currently access the NaviGAtor website

In comparisonFigure10 shows the ways in which respondents would prefer to
access the NaviGAtor traveler information. This question was a single answer question
and mobileoptimized website and smart phone specific application were broken @ut int
two separate methis of access. However, if they are combitetesembld-igure9,
such as they are Figurell, then the differencbetween the current method of access
and the preferred method is abundantly clear.st\dbthe respondents currently use their

computer to access NaviGAtor, but would like to use their moBike higher
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socioeconomic status of the respondents could be a factor in the apparent desire for

mobile access.
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FigurelO: The ways in which respondents would prefer to access the NaviGAtor website
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Outside Sources

Other sources were also consider&tyure12 shows the otherosirces

respondents use outside of GDOT also includes a table of the number of respondents

who reported one, two, and three or more additional souMest of these sources are

trip planners or can be used as trip planners, a tool that the Navi€&Atem does not

offer. Based on these results it appears that most NaviGAtor users are supplementing

NaviGAtor with additional sources.

70%

60%

50%

40%

30%

Number of respondents

20%

10%

0%

Number of Sources | Respondents
One source 48%
Two sources 34%
I Three or more sources 18%
Google, Bing, Mobiledevice In-vehicle GPS  Radio or Other No Answer
orother  mapsand trip television
online trip planners traffic reports

planners

Source

Figure12 Use of other sources outside of GDOT
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Frequency of Use

The frequency at whicfespondents use NaviGAtor at different points in their trip
is shown inFigure13. The responses for frequency of use when first planning a trip and
during the trip are mostly unvaried. Howeverephalf of the respondents maped to
check NaviGAtorishortly before leavinggvery time thg make a trip The high use of
NaviGAtor shortly before leavinguggests that the survey respondents are a group more
likely to change their travel decisions based on traveler informatioauybecthey are

only seeking the information shortly before making their travel decisions.

W Everytime MOnceweek EOncemonth [Rare [ONever

During my trip

Shortly before leaving

When first planning a trip

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figurel3 The frequency at which respondents use NaviGAtor at different points in their trip

Satisfaction

Another major goal of the surveyas to ascertain what information the users of
NaviGAtor were most interested in and whettiee current tools provided were meeting
their expectationsThese questions used range answers, such as very important,
important, neutral, unimportant, not ditimportant, and no answeflheseoptionswere
weighted with values from-b respectively. The results were then averaged for each
tool. Figurel4 shows the average satisfaction rating by toolfRigdre 15 shows the
average importance ratinddeally, the tools considered to be most important would also

be most satisfactoryComparing these two graphs, it becomes clear tigistimot the
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case. Several tools, including traffic map, which is carseid the most important, are
found at much lower satisfaction ratings than their respective importance rahisg.
may bebecause the tools thateahoughtof as more important are likely held to a higher

standard than those tools that are natrg®rtantor not used as often.

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Satisfaction Ratings: 1=lowest, 5=highest

Figurel4: Average satisfaction rating by tool
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1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Importance Ratings: 1=lowest, 5=highest

Figurel5: Average importance rating

Figure16 shows the distribution of responses for levelhgbortance and
satisfaction for each tool on the NaviGAtor website. Each individual grapd has
satisfactiorscaleincreasing from left to right anahimportancescaleincreasing from
bottom to top. The shading the color indicates the numbef dat points, the darkest
having the most data points, the lightest only having dieerefore, alarker color
represents increasiragreement across respondents. For example, almost every data
point lies in the top importance level for the traffic map,tiiely are evenly spread across
satisfaction. This distribution would indicate that while most respondents find the traffic
map to be of top most importance, only about half of the respondents are satisfied with its
current abilities.From this graphic wean see that the most important tools are traffic
map, congestion, incidents, and closurel®weverthe most satisfactory tools are much

harder to determine because they aredessentrated. This could mean that while most
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users are looking for the re® information, their expectation of how the infaton will

be displayed varies.
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The importance and satisfaction ratings for each tool were averaged to show how
the tools compare to each otlefFigure17. This graphialsoplots each tool along an
importance scale {gxis) and a satisfaction scaledxis). If the toolsexhibiteda linear
pattern it would indicate that the ATIS developer was putting more effort into all of the
most important tools, as opposed to the less important tools. This graph demonstrates
this effectto some extent as all of the dasaclustered in either the
unimportant/dissatisfied or the important/satisfied quadrants. Howewés such as the
traffic map and incidents should be improved since they are the top most rated tools for

importance and are not found to be as satisfa@sgther tools.

Tool Ranking

. Traffic Map

. Incidents
. Closures

. Construction

. Cameras

. Message Signs

. Hero

5.0

3.0

O \Weather

(%I)So okmark Map
Links

. Facebook/Twitter

Importance

1.0

1.0 3.0 5.0

Satisfaction

Figurel7: Combined satisfaction arishportance rankingcross all tools
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New Features

To survey what types of information the current users of NaviGAtor mighisfeel
missing from the system as it is, 11 diffat tools,common to other ATIS websites, but
not available on NaviGAtowere described and participants were asked to rank them in
order of importance. Their answers were weighted, 11 points for an answer of 1 and so
on, and averaged for each todligure18 shows the new tool ranking scoregth a
margin of error of 17.06%Most of the tools rank too closely to separate them out from
each othewith any confidence However the travel time calculatas clearly considered

more important by the survey respondents.

Multimodal Trip Planner

Park and Ride Lots Map

3 4 5 6 7 8 9 10 11
New Tool Ranking Score: Maximum Score = 11

o
-
N

Figure18 New tool ranking scores

Website Satisfaction

Finally, the | ast piece of targeted
opinion of the site itself. For these questicaseries of statements were provided, for
which the respondents would answer how strongly Hugged or disagreed with them.
Table5 shows the tatements used to determinger satisfaction with each metdtthe

website A distinction is made between needed information and desired information
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because it iIs important t o Kknpmocoamparisontohe us
the information they would ideally like to have. For example, incidents represent

informationthey need, but travel time between two points is information they desire.

Table5: Statements used to determimger satisfaction with each metatthe website

Metric Statement
All of the information | get from the Navi&or website is kept wpo-
Currency date.

The first time | used the NaviGAtor website it was not hard to find
Navigation what | was looking for.

Usability | find the NaviGAtor website easy to read and understand.
Format The format of the NaviGAtor website is gde use.

Organization | The organization of the NaviGAtor website is easy to understand.
Desired The information | would like to have is available on the NaviGAtor
Information | website.

Needed

Information The information | need is available on the NaviGAivebsite.

The responses to tlstatements about website metric are showFigare 19.
The responses are shown by percentage from strongly agree, which is always positive in
this case, to disagree, which is always negativas chart can be read in multiple ways.
A low percentage of agreemens well as a high percentage of disagreement indieate
negative response. For example, the most negative responses, as determined by the
percentage of disagreement, were to tlabilisy and organization of the website. In
contrast, the least positive responses, as determined by the percentage of agreement, were
for usability and format. Becausesability is in both of these categories, it can be
assumed that this ke least ageeable statementiowever, vhile most of tle statements
are more variablét is clear that needed informatiamthe most positive statement,
suggesting that the respondents continue to use NaviGAtor because their basic

information needs are being met.

52

e



W Strongly Agree [ Agree [Neutral mDisagree MStrongly Disagree

Currency
Navigation

Usability

Format
Organization
Desired Information
Needed Information

_T_T_]

|

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figurel9: Responses to statements about website metrics

The overall satisfaction of the website was also surveyed. The results of which
are shown irFigure20. Despite the overall negative responsethe website metric
statements, the respondéidserall satisfaction with the website was mostly positive.

This could mean that the respondents of the survey are not looking for much more than

the basic needed information.

M Very Satisfied [JSatisfied [ Neutral [ Dissatisfied MMNot At All Satisfied | N/A

Overall Satisfaction ‘ : : : :‘ : : | ! —:'

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure20: Overall satisfaction results

Open Answer Responses

The survey also contained two opportunities for respondents to leave open answer
comments including suggest®on new tools and suggestions to make the site easier and
more useful. Thirteesuggestions of new tools were made, six of which were about a
mobile app or an improvement to the current mobile web3ite remaining seven
included providing alternate routes, providing trip times, providing live camera feeds,
improving the traffic mao it would hold its position when zooming in, improving the
display of the upcoming construction, including the live map and incident report on the

home page, and getting access to more cameras.
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The second pen response question yielded seiggestion. These included three
suggestions about improving the legibility of current and upcoming construction,
including putting upcoming construction on the traffic map. Also, two suggestions were
made about improving the mobile version of the website, two stiggesere made
about renoving the ads on the homepage The rest of the suggestions inicymteding
the zooming functions on the traffic map, improving the reliability of cameras and road

signs, and providing more relevant information on the homepage.
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CHAPTER 6

FUTURES WORKSHOP
Origins
A futureds workshop is a method of part

solutions from the publicThe wor kshopds des iagoniadistwho Rober t
believed in participative and collective dgoin-making. His desire to affect social
change and bring greater power to the public manifested when reenested for amn
Nazi activitiesas student inNazi Germany. Later, his work led him to an anarchist
socialist group, whose ndmerarchical, decentralide and collective decisiemaking
style motivatdJ ungk t o design t he f [BlThebagsics wor ksho
structureo f a f ut ur ecatgue phase Kanthsy phase, &and implementation
phase The critique phse is meant to expose and bring to light the actual problem
situation. The fantasy phas#ggsigned after Alex Osbognb s br ai nst oismi ng t
meant to develop new ideagvhilethef ut ur e 6 s vereatekl ® eroppwenw a s
oppressed groups and deaocial change, this technique has been used exgnsiv
environmental issues, and Haeen increasinglgpplied invaried settings with many
objectives[32]

The main purpose of a futurdadéstofixar kshop
problem. In the critique phase, the goal is to list all of the negative aspects of the forum
topic. Then the fantasy phase changes those negative statements to positives and expands
to encompass anything and everything needed in a atgpigion of the forum topic.

Working backwards from there, an implementation phase is used to define the ways in
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which some pieces of the fantasy phase could be provided and prioritized. The main

outaoome of this workshop is to deeisreative and impleemtable solutions.

Methodology

A futureds workshop was chosen as a met
traveler information systenbecause a main piece of creating an effective and efficient
traveler information system is to create the system tegpiblic wants to use. A
f ut u rrksibop camlmw more fredom than a survey andspire a more creative
environment . Ho we v e r as charnged slhghtly becadb® p 6 s st r u
participants were not capable of implementation and had no wapowfing by what
means their ideas would or could be implemented. Therefore, the implementation phase
was omitted and more focus was placed upon the fantasy phase.

To receivethe most creative responses to the workshop, a supportive environment
is necessarso that average commuters would not feel intimidated by industry
professionals such as Intelligent Transportation Systems specialists. Therefore, the
decision was made to hold separate workshops for each stakeholder group. Stakeholder
groups that had farmal organizatiosand regularly scheduled meetings were initially
targeted, as it would be easier to coordinate logistics for the workshosttunately,
althoughseveral organizations were willing participate in the forumsgchedule
conflictsprevented any of their participation.

The general public workshop wasa@ldifficult to coordinate, becausiee general
users of 511 do not have any kind of formal coalition. To gather them together, the
dat abase created fr om \iGA®rwelSie wasased. Thes 0 pag

ACont act uso page of Navi GAtor contains a
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the websitebds managers. The form itself
mail, telephone numbefinature of requedtand mesage. Thdinature of request

guestion has four options including website or system problem, ramp meter, camera, or
sign malfunction, schedule a tour of the TMC, and other. After the user completes the
form, its contents are placed into a database. dEt@base used in this research

contained almost 1,500 emails from Januar{ 2811 to June 262012. The messages
containing comments about the 511 system were found and the commenter was asked to
participate i n aemgiu initalyenlyshos&ommerddhaawerev i a

not aggressive werehosen, however, due to the lack of response, all of the most recent
comments about the 511 system were chosen. In total, almost 100 people were asked to
participate via emaibf which, five people confimed their interest in attending

ultimately resulting in threactual attendees.

During the workshop, large pieces of paper were bydtie recordeto record
the ideas made by the participants as the facilitator conducted the workshop. These
commentsvere later permanently recorded and coded by topic using three different
categories including functionality/features, organization/aesthetics, and data/information.
These were then analyzed on content and given implementation strategies.

Results

The wokshop lasted an hoandyielded a total of 32 main discussion points, 13
during the critique phase and 19 during the fantasy phase. These were coded into the
three previously named categories: functionality/features, organization/aesthetics, and

data/inbrmation. The results are providedTiable®6.

57

a



Table6: Results of Workshop

Functionality/Features | Organization/Aesthetics | Data/Information

Critiques

Moving map location difficult: zooming/scale

Mobile app and website take too long to load

App hard to navigate while driving: dangerous

Radio updates take too long while driving: ads, announcers

Too many menus when calling 511

The web interface is too complex: difficult to navigate (fake map on the page)

Takes too long to get important information on website, not all in one place: incider

Map is too small

Too many tabs on website

Too many ads on website

Inaccurate information: sometimes listed correctly, but misplaced on map, or missil

Too much jargon: connector, spaghetti junction

There is not enough information about incidents: exit number, mile post, clearance

Functionality/Features | Organization/Aesthetics | Data/Information

Fantasy

Allow app to use GPS to give relevant ujsda

Put quick button on app screen to call in incidents

Shorten load times on website and app

Allow hovering on map to see features: cameras, incidents, construction, etc

Create app that can use voice control

Allow use of origin and destination insteaf only dropdown menu on map

Include local businesses in app using GPS
- Could sort/filter by popularity/ratings
- Could pay for the advertisement = revenue

Have a place for public input instead

White background for website

Simple map (ggen, yellow, red is good)

Unite under one name: NaviGAtand511 confusing, 511 is enough

Make map bigger

Work with WSB to build on what they have
- Allow others to use data to make websites/apps

Include estimated time of clean up for incidents

Show cbsed roads as different than red on map

Remove jargon from radio and 511 or also include mile markers and exit numbers

Give alternate route for avoiding traffic via website, app, or radio

Put estimated time on changeable message signs

Add pavement maeks and directional signs to confusing parts of the system for
wayfinding
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While the results of the forumay beuseful for gauging what the public wants,
theactual contents of this list ameerely suggestions. The more important result comes
from teasng out the participants actual interests from the list. For example, four of the

13 critiqgues are related to the participan

while driving including AMobil e appietakes
driving: dangerouso, fARadio updates take t
when cal |l i ng 5 &fthé 19 suggestisne made7in tife 3antésy phase are

relevant to receiving informationtogweil e dr
relevant updateso, APut quick button on ap
time on appo, ARCreate app that can use VvVoOi
using GPSo, AGi ve alternati v eestimataditimeonnf o f

changeable message signgsot heGipudhitcihes omamnH
maybet he availability of travel i nformati on
all 11 of the comments made on this subject we see thay,sseed,

convenience/relvance, and accuracy appear t@herities.

With a better understanding of actual interests regarding information while
traveling, the solution can have a better gauge of effectiveness. For instance, many of
these interestsan be included in the development of a new app. If a new app is
designed, whichishandsr e e, can wupdate quickly and fre
current location, and in which the information is accurate, then all of the interests
regarding a mbile app will have been met. One such application of this nature currently
exi sts. It is called ATrip Talko and was

Pennsylvania Turnpike. While reviews for this app are mixed, with a score of 3.8 out of
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5 from D reviewers, its features contain all of the elements found to be of interest to the

public in this forum. The application is opened at the beginning of the trip and remains

on throughout the duration. The ndpp autom
advisories, using public agencyodos data, wi
GPS. When there are no updates, the app remains silent, outside of advertisements for
businesses also within range of the GPS. It is likely that there are manguapgntly

being developed that are similar to this one and arémookinginto.

Most of the other suggestions are fairly straightforward. For example, there
appears to be anterest for speed and convenience with regard to the website, in which
load times and the poor organization make finding information quickly difficult. Most of
the solutions to these issues are technical. For instance showing camera pictures, incident
reports, and construction reports when hovering over the icons shownmafhe
changing the programming to allow faster loading speeds, and adding a trip planning
function by allowing users to input an origin and destination can all take time to
implement. However, in lieu of these technical changes, organizational chandpes can
made to meet some of the vested interests and make the website more efficient. For
instance, the real time traffic map can be relocated to the home page. Additionally, the
incidents and construction pages can include the actual report listed belowattiien to
minimize the number of clicks. In fact, given the space required to report incidents and

construction, including both on one page could also be feasible.

Some suggestions may not be feasible. For example, working with WSB on
creating a tragler information website might not work, as it is important to have a 511

website as a resource for out of town travelers. However, the interest behind it suggests
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that the organization and functionality
of the reasons listed in the critique phase, and can be used as a model to be improved

upon.

The WSB comment in the fantasy phase also suggests that GDOT allow its data to
be used by private website and application developers. While GDOT currently does
allow developers to use their data, advertising its availability more explicitly to
developers could generate more interest and, thus lead to the creaioreof

applications and websites.
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CHAPTER 7

FEEDBACK WEBSITE

Methodology

One ofthe toolsusede ek out wuser T nput in GDOTOs
feedback tool. Online feedback tools are a new way to sargegtomer base. There
are many online feedback tools for purchase and they have many different formats and
features. Common features inclualshort satisfaction pegp survey, a forum where
users can seed ideas, questions, problems,rarspa tab on the side of tiwebsite, and
an analytic component to view sometidwe b si t eds st ati sti cs. Di
also have different funtionalities, for instancehe ability to customize the tool, aritle
level of moderation available for the comments can vary between different websites.
This was a lage factor in choosing feedback tool for this study, because, as a public
institution, GDOT had to be very careful about what kinds of comments were shown on
the site. Five of the most popular tools available today are CrowdSound, IdeaScale,
GetSatisfaction, UserEcho, and UserVoice. UserVoice was chosen for this study because
it was avaable to public institutions for free through a civil engagement dis¢dnaat
use for government agenciesid had all of the functionality we were interested in. The
functionalities that we were most interestedhroughthis study were a high levef o
customizability, the ability for wusers to

vote for each otheroés ideas, al | of whi ch

Once UserVoice was selected as the online tool, the site was set up and

customized to resct the form to only ideas, which were to be approved through email
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before being published. The reason the form was restricted to ideas was because of the
backlash from the public after the Navi@htwebsite was redesigned. GDOT found the
comments senh after the redesigto be aggressive in naturén order to keep the users

of NaviGAtor thinking toward the futune positive waysit was decided thahoderated

new ideas would be appropriate at the start, with the addition of comments and problems

later.

The feedback tab was put on the NaviGAtor website on Augst 86reen shots
of the tab are provideid Figure21 andFigure22 below. The tab was seeded with eight
ideas for features that wefe@und from surveying other ATIS websites and used in the
survey including 6Let people calculate the
the next bus/train is comingé, and O0Show t

to show users howhe system worked and to note their reactions to these ideas.
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