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EXECUTIVE SUMMARY

Introduction

As a public agency, interacting with and understanding
the public’s perspective regarding agency activities is an impor-
tant endeavor for the Indiana Department of Transportation
(INDOT). Although INDOT conducts a biennial customer
satisfaction survey, it is occasionally necessary to capture public
perception regarding more specific aspects of INDOT’s activities.
In particular, INDOT needs an effective way to measure and track
public opinions and awareness or understanding of a select set of
its traffic engineering practices. A statewide public opinion survey
focusing specifically on traffic engineering activities was under-
taken in order to better understand public perception.

This research project and survey instrument focused on public
perception of the following emerging traffic engineering infra-
structure treatments and current traffic engineering practices.

® Ramp Metering
® Alternative Intersection/Interchange Designs

- Roundabout

- Restricted Crossing U-Turn (RCUT)

- Displaced Left Turn (DLT)

- Diverging Diamond Interchange (DDI)

¢ INDOT Communications

® Work Zone and Construction Traffic Management Operations
® Roadway Lighting and Visibility

® Driver Speed Behavior

Methodology

To evaluate public acceptance of specific INDOT traffic
engineering activities, a survey was conducted of 1,000 adult
residents within the state of Indiana. The survey population was
representative in terms of age and gender of the state as of the
2010 U.S. Census. The survey was administered during the
months of July and August 2020.

Findings

Public awareness regarding emerging treatments not cur-
rently implemented in Indiana is low and opposition to these
new technologies is prominent. Older or female drivers are
less likely to be aware of emerging treatments, and older drivers
are more likely to oppose potential implementation of these
treatments. Although roundabouts are commonplace in
Indiana, multi-lane roundabouts remain controversial among
the public.

Regarding maintenance and protection of traffic during work
zones and full or partial roadway closure, public preference is
for partial closure; this preference is stronger in rural areas. The
public equally agrees and disagrees that INDOT minimizes
construction-related traffic delays.

Approximately 76% of Indiana drivers believe themselves
to be above average drivers, while an additional 23% believe
themselves to be average. Driver perceptions of average high-
way speeds speed are not aligned with posted speed limit, since
the perceived average speed on Indiana’s urban freeways and
rural and urban state highways were considerably higher than
the actual speed limit.
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1. INTRODUCTION

1.1 Overview

The Indiana Department of Transportation (INDOT)
is a public state-level agency responsible for transporta-
tion across the state. As a public agency, interacting with
and understanding the public’s perspective regarding
agency activities is an important endeavor. To that
end, INDOT conducts a biennial customer satisfac-
tion survey to better understand public opinions and
priorities regarding INDOT and its activities. The
biennial survey focuses primarily on the fundamental
elements of INDOT’s activities, including bridge main-
tenance, snow and ice removal, and general construction-
related experience. While this information is valuable, it
is not able to capture public perception regarding more
specific aspects of INDOT’s activities.

In particular, INDOT needs an effective way to
measure and track public opinions and awareness or
understanding of a select set of its traffic engineering
infrastructure treatments, use of common traffic con-
trol devices, and practices in traffic operations and
transportation system management. A statewide public
opinion survey focusing specifically on traffic engineer-
ing activities of interest provides a way to measure
current public perceptions.

The rest of this report is devoted to description and
analysis of this survey instrument.

1.2 Study Objectives

The present study is intended to capture the
public’s awareness, understanding, and acceptance
of several emerging traffic engineering infrastructure
treatments and to capture public perception of several
specific current INDOT traffic engineering practices.
Thus, a public opinion survey was designed and
conducted to complement INDOT’s customer satis-
faction survey. The current and emerging treatments
and practices considered are described in more detail
below.

1.2.1 Emerging Traffic Engineering Infrastructure
Treatments

In recent years, several non-traditional traffic engi-
neering infrastructure treatments have emerged into
practice. INDOT has implemented or is considering
implementing a variety of these treatments in situations
that warrant them. However, according to a recent
report from the National Cooperative Highway
Research Program (NCHRP, 2020) that surveyed
every state department of transportation (DOT) in
the United States (U.S.), 86% of DOTs (including
INDOT) somewhat or strongly agreed that public
opposition has hindered agency efforts to implement
alternative intersection designs. This public opposi-
tion has not to date been quantified in Indiana, but
rather perceived as prevalent through public outreach
efforts for alternative intersection projects.

Improved understanding and quantification of pub-
lic perceptions regarding emerging treatments will guide
the public outreach process during their implementa-
tion across the state. The emerging treatments of
particular interest for this project are freeway ramp
meters and a collection of alternative options to
traditional four-way stop and signalized intersections.
These are described in more detail below.

1.2.1.1 Ramp Meter. Freeway ramp meters are typi-
cally used on ramps leading to high-volume freeways
in order to control traffic entering the freeway. They
are intended to prevent large volumes of entering
traffic from causing congestion on the freeway’s
mainline. They consist of a two-lens signal unit that
allow one or two vehicles through to the mainline per
green. Ramp meters are typically only operational
during peak periods for the roadway. They are being
considered for implementation by INDOT and are
currently in use in Illinois and Ohio, as well as in
several other states.

1.2.1.2 Roundabout. The roundabout is a circular
intersection in which traffic circulates about a center
island in a counterclockwise direction. Traffic enters
the intersection after yielding to vehicles already in the
circular roadway before proceeding to the desired leg
and exiting. They can be used to replace both four-
way stop-controlled intersections and signalized inter-
sections and typically provide operational and safety
improvements due to the reduced speeds, geometry,
and yield control; benefits which have been confirmed
through studies in Indiana (Day et al., 2013; Tarko
et al., 2008; Tarko et al., 2015) and other states
(Gbologah et al., 2019). Although roundabouts are
now relatively commonplace around Indiana, public
opposition to their implementation remains an issue
and misconceptions regarding operations and the
ability of large vehicles to use them persist among the
public regarding both single-lane and multi-lane round-
abouts. Retting et al. (2007) and Savolainen et al.
(2012) both found that for single-lane roundabouts,
driver experience with the intersection was the single
most important factor in increasing public acceptance
of the roundabout. Hu et al. (2014) found that for
a double-lane roundabout, some confusion regarding
the intersection persisted a year after construction and
that some older drivers were actively avoiding the
intersection.

1.2.1.3 Restricted Crossing U-Turn. The restricted
crossing U-turn (RCUT), also referred to as a reduced
conflict intersection, is an intersection design that
redirects all minor-street movements and major-street
left turns into a U-turn downstream of the main
intersection. They are more commonly seen at locations
where the major street volume is significantly higher
than the minor street, frequently at rural intersections
along highways. RCUTs use traffic signals to control
movements at minor streets, but a common variant
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known as the J-turn utilizes stop signs instead. Studies
have confirmed their safety and operational benefits
in Indiana (Tarko et al., 2008) and other states (Edara
et al., 2015; Inman & Haas, 2012). INDOT has begun
implementing intersections of this form around Indiana,
primarily at sites with safety problems along four-lane
high-speed rural highways. Public opposition to this
treatment remains an obstacle despite proven success
and misconceptions related to the ability of larger
vehicles to utilize them persist among the public. Few
studies have evaluated public acceptance of RCUTs,
but a North Carolina based-project (Ott et al., 2015)
evaluated public acceptance separately for residents,
commuters, and businesses that utilized the intersection.
All three groups recognized the safety and operational
benefit the RCUT provided, but residents perceived an
increase in travel time, commuters felt the intersection
was more difficult to navigate, and businesses felt the
intersection had negatively impacted their business due
to access and confusion issues attached to the RCUT
design. Schneider et al. (2019) studied the economic
effect of RCUTs in Louisiana and found no evidence
of a decline in sales for businesses located near the
intersections.

1.2.1.4 Displaced Left Turn. The displaced left turn
(DLT), also known as a continuous flow intersec-
tion (CFI), is an intersection design that crosses left
turning traffic over oncoming traffic at a small signal
upstream of the main intersection. As a result, all
three movements (right turns, through movements,
and left turns) can proceed at the same time for both
directions since left turns have already crossed over.
They are utilized at large signalized intersections on
major arterials and can provide operational and
safety benefits when a large volume of left-turning
vehicles is present (Qi et al., 2018; Tarko et al., 2008).
They are not currently utilized in Indiana and are rare
around the U.S. The closest one is located just south
of Dayton, Ohio.

1.2.1.5 Diverging Diamond Interchange. The diverg-
ing diamond interchange (DDI) (also referred to as a
double crossover diamond, DCD) eliminates the need
for separate left-turn lanes and phases at a traditional
diamond interchange by transferring all traffic to the
left-hand side of the roadway for the over/underpass
portion of the interchange. This transfer allows for a
free-flow entry to all ramps, compared to a free-flow
right turn and a cross-traffic (often signalized) left turn
at a traditional diamond ramp terminal. Several studies
have confirmed safety and operational improvements in
Indiana (Day et al., 2015; Tarko et al., 2017a, 2017b)
and other states (Hummer et al., 2016). A small number
of DDI’s have been constructed in Indiana, but public
opposition to them remains high despite their proven
effectiveness; several misconceptions regarding their
safety and the ability of pedestrians and cyclists to
use them remain prominent. Few formal studies have
evaluated public acceptance of DDI. Jackson et al.

(2014) evaluated acceptance at five DDIs using focus
groups and surveys after construction and found that
participants had a positive opinion on operations,
safety, and driver understanding although some driver
confusion had been observed. The Missouri Depart-
ment of Transportation’s evaluation of the first DDI in
the U.S. included a public acceptance survey component
that found a majority felt the traffic flow had improved,
safety had improved, and that driver understanding at
the site was good (Chilukuri et al., 2011).

1.2.2 Current Traffic Engineering Practices of Interest

The present study investigated public perception of
INDOT practices in four general areas, listed and
described in further detail below.

1.2.2.1 Work Zone and Construction Traffic
Operations. Effective maintenance and protection of
traffic during construction operations ensures motorist
and worker safety and attempts to minimize delay
caused by construction. Roadway maintenance and
repairs are an ongoing and permanent part of INDOT’s
operations, so understanding public perception regard-
ing these activities is vital. The specific topics of interest
in this area include INDOT’s communications regard-
ing upcoming work, ease of following detours and
understanding of signing at work zones.

Of additional interest is the public’s perceptions
regarding full and partial roadway closure for more
serious repair and maintenance activities. A full closure
renders a roadway completely impassable but allows
for a shorter construction period, while a partial closure
leaves the roadway open (often with delays) and results
in a longer construction period. The public’s prefer-
ences regarding these tradeoffs are currently unknown
but would provide valuable insight for INDOT decision
makers.

1.2.2.2 Roadway Lighting and Traffic Control Device
Visibility. Of key importance to highway safety is the
ability of drivers to clearly see the roadway environ-
ment, other vehicles, and traffic control devices.
Visibility is primarily a concern at night and during
inclement weather. Of interest are public perceptions
regarding roadway lighting and drivers’ ability to see
traffic control devices (including pavement markings,
signing, and temporary traffic control devices) in less
optimal conditions.

1.2.2.3 Accessibility and Mobility. Accessibility and
mobility are two related but distinct characteristics
of an effective transportation system. One key area of
interest is the public’s understanding and preferences
regarding the tradeoff between accessibility and
mobility, because increased mobility typically results
in loss of accessibility, and vice versa. Additionally,
understanding public preferences regarding travel
time reliability is another area of interest in the
mobility sphere.
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1.2.2.4 Driver Speed Behavior. Speeding remains a
fundamental safety concern on highways across the
United States, and Indiana is no different. Under-
standing the way Indiana drivers perceive speed-related
traffic control devices and speed in general on Indiana’s
highways is a key step in attempting to educate drivers
to alter their behavior and reduce speed related injuries
and fatalities on Indiana’s roads.

1.3 Organization of the Report

Following this introduction, the focus of the report
will first turn to the design of the survey instrument
(Chapter 2), the sampling and data collection processes
(Chapter 3), survey data analysis (Chapter 4), and
finally discussion and conclusion (Chapter 5).

2. DESIGN OF SURVEY INSTRUMENT

2.1 Literature Review

Several transportation agencies and their university
partners have conducted public opinion surveys
around a variety of transportation topics which are
discussed below. These prior projects informed the
research team during the design of the public opinion
survey instrument.

2.1.1 INDOT Biennial Survey

INDOT conducts a biennial survey customer satis-
faction survey among Hoosier taxpayers in order to
get a basic understanding of public perception regard-
ing fundamental INDOT activities. This survey allows
INDOT to track its performance over time, and has
been conducted since 2011, most recently in 2019. The
biennial survey includes topics such as public priorities
and funding allocation, construction management,
satisfaction with a variety of INDOT services, prefer-
ences regarding INDOT communication practices, and
opinions regarding Indiana’s transportation system
performance. Several topics included on the biennial
survey are explored in greater detail in the present
project.

The 2019 biennial survey (Bawa, 2020) results indi-
cate that overall satisfaction with INDOT and con-
fidence in INDOT to continue to meet Indiana’s
transportation needs are high. In general, the public
agrees with INDOT’s funding priorities and are
satisfied with performance on the most important
activities. However, the public reports low satisfaction
with construction management, including keeping
projects on time and minimizing disruption to commu-
nities and drivers during projects.

2.1.2 Other DOT Survey Projects

Several general customer satisfaction surveys were
reviewed for guidance in developing the survey instru-
ment. Many of these surveys were similar in content
to INDOT’s biennial customer satisfaction survey, with

a few notable differences. Wisconsin’s 2012 statewide
customer satisfaction survey (Tatham, 2013) included
a question regarding visibility of pavement markings
during daytime, nighttime, and inclement weather
conditions that was expanded in this survey to assess
visibility of traffic control devices. A project conducted
by the University of Minnesota on behalf of MnDOT
(Schneider et al., 2013) provided a list of additional
topics related to travel time including satisfaction
with commute travel time, which was included in this
project.

Additionally, survey projects addressing more spe-
cific areas of transportation pertinent to this project
were consulted. Veneziano et al. (2013) evaluated public
response to a collection of proposed roundabout pro-
jects across the state of Montana and found several
common concerns across the projects including driver
confusion, large vehicle issues, and loss of safety or
efficiency, all of which became questions posed during
the present survey. Additionally, the project noted a
common “exceptionalism” viewpoint in which respon-
dents believed that while roundabouts might work in
other communities, they would not be successful in
Montana. A similar question was added to the present
project. Savolainen et al. (2012) and Hu et al. (2014)
conducted projects regarding public perception of
single lane roundabouts in Michigan and double-lane
roundabouts in Washington, respectively. Both projects
included questions regarding motorist avoidance of
roundabouts, which became a question on this survey.
A 2018 study from the University of Minnesota
(Douma & Alarcon, 2018) regarding public perceptions
of speed and speed behaviors inspired the inclusion of
speed and driver behavior questions on this survey,
particularly perceived average speed and self-perceived
driving skill.

2.2 Description of Survey

2.2.1 Survey Sections

The survey instrument consisted of four sections,
listed below and subsequently discussed in more detail.

1. Awareness of Current and Emerging INDOT Treat-
ments and Strategies

2.  Attitudes and Preferences Towards INDOT Services

3.  Respondents’ Travel Characteristics and Patterns

4.  Socio-Demographic Questions

The entire survey instrument is appended to this
report as Appendix A.

Questions were developed for the survey using seve-
ral different guiding principles. Multiple choice and
three or five-point Likert scales were commonly used
because these question types are easier for respondents
to answer and simpler to analyze. Questions were inten-
ded to be easy to understand, unambiguous in wording,
and were written with the intention of addressing a
specific concern. Travel behavior and socio-demo-
graphic questions were phrased in such a way as to
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align with existing data sources, such as the National
Household Travel Survey (NHTS) and the U.S.
Census.

2.2.1.1 Awareness of Current and Emerging INDOT
Treatments and Strategies. The primary focus of this
section was to assess participant awareness and accept-
ance of emerging traffic-management treatment and
strategies that INDOT has or is considering imple-
menting. The treatments are listed below.

Ramp Meter

Roundabout

Restricted Crossing U-Turn (RCUT)/J-Turns
Displaced Left Turn (DLT)

Diverging Diamond Interchange (DDI)

For each treatment, the participant was shown a
visual representation of the treatment and asked a series
of questions. These visual representations included an
arrow diagram, a static PDF flyer, a brief informational
video, and a short simulation. The questions evaluated
the participant’s awareness of the treatment on a three-
point scale, and their understanding and opinions
regarding the operations of the treatment and the
operational and safety goals of implementation, their
acceptance of the treatment in their community using a
five-point Likert scale, and their confidence navigating
the treatment as a driver on a scale of one to five.

In addition to these questions, a series of questions
assessing the effectiveness of different visual representa-
tions was asked. Also included in this section were
questions discussing the media preferences of partici-
pants. Specifically, participants were asked to list their
current information sources for INDOT projects and
activities, their desired information sources for INDOT
projects and activities, and their current information
sources for real-time (driver) information.

2.2.1.2 Attitudes and Preferences Towards INDOT
Services. This section included questions regarding a
variety of topics, discussed individually below.

Work Zones and Construction. Several different
aspects of work zones were discussed. Participants were
asked to provide agreement or disagreement on a five-
point Likert scale as to statements from INDOT’s
communications regarding road work, minimization of
traffic delay, and understanding of work zone and
detour signing. Participants were asked to assess the
visibility of work zone traffic control devices, equip-
ment, and workers at night, in the rain, and in the snow
on a three-point scale of “Generally Poor,” “Generally
Fair,” and “Generally Good.” Two questions asked for
participants to choose between full and partial closure
for construction, pertaining to a state highway bridge
and major interchange rehabilitation project separately.
Additionally, several questions required respondents to
indicate driver behavior regarding speed in response to
different combinations of worksite speed limit signing
were included.

Lighting and Visibility. Participants were asked to
provide their levels of agreement or disagreement on a
five-point Likert scale with statements regarding light-
ing or interchanges and roadways in both urban and
rural areas. Additionally, participants were asked to
rate visibility of signs, raised pavement markers, and
pavement markings at night, in the rain, and in the
snow on a three-point scale of “Generally Poor,”
“Generally Fair,” and “Generally Good.”

Mobility. Two questions addressed mobility-rela-
ted topics. Participants were asked to choose between
two similar trips—a trip that was longer by distance
taken on predominately freeways with smaller arterials
required connect to the freeways, and a trip that was
shorter by distance taken on predominately major
highways with some traffic signals and slightly slower
speeds than the freeways.

A different question required participants to first
provide their typical (pre-COVID-19) commute time,
and then asked how frustrated they were with two
commute-related scenarios. The first scenario was a
constant commute equivalent to their provided time,
and the second scenario was a variable commute taking
+25% of their provided time, with an even distribution
(half the time longer, half the time shorter).

Driver Behavior. A group of questions discussed
driver behaviors pertaining to speed. Participants
were asked what they perceived to be the average
speed to be on interstates, urban roads, and rural
roads. They were also asked for opinions and actions
regarding a standard speed limit sign, a variable speed
limit sign, and a curve warning sign with speed advisory
plaque.

2.2.1.3 Respondents’ Travel Characteristics and
Patterns. This short section consisted of four questions
evaluating respondents’ travel behaviors, including vehicle
ownership and mileage, typical trip distances, and typical
roadways used. Participants were asked to report
behavior prior to any changes in travel behavior
caused by the COVID-19 pandemic.

2.2.1.4 Socio-Demographic Information. This section
asked for socio-demographic information, including
participant age, gender, educational attainment, income,
and employment status. Additionally, information on
driver history and the length of Indiana residency was
included. Participants were identified geographically by
providing their home ZIP code.

2.3 Visual Media

The visual representations used in the first section of
the survey (see Awareness of Current and Emerging
INDOT Treatments and Strategies in section 1 of
Appendix A) were included to improve participant
understanding of the different and potentially new
treatments included in that section. With the exception
of the ramp meter, each treatment was presented through
one of four representations: a diagram with arrows
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showing traffic movements (Figure 2.1), a two-page
flyer including a diagram and information regarding
the treatment (Figure 2.2), an informational video

RCUT

Figure 2.1 RCUT arrow diagram (INDOT, n.d.b).

Restricted Crossing U-Turn (RCUT)

AN RCUT IS ALSO KNOWN AS:

lasting approximately 3 minutes showing operations
and providing information regarding the treatment
(Figure 2.3), and a short simulation showing opera-
tions of the treatment (Figure 2.4). All of the flyers
and videos were provided by the Virginia Department of
Transportation (VDOT) from their Innovative Inter-
sections and Interchanges series (VDOT, 2020). The
diagrams and simulations were sourced from a variety of
other public sources. The ramp meter was represented
using a picture of a ramp meter in its environment. The
sequence of these visual representations was varied in
order to reduce bias in participant response. As an
example, the media options for the RCUT are shown
here. Media choices for all treatments are included in
Appendix B and the video-based options are available
on YouTube.

2.4 IRB Approval

Because this project involves human subject research,
approval by the Purdue University Institutional
Review Board was required. As a survey project being
conducted on an adult population, this project was
granted an exemption from an in-depth review and was
approved to proceed on April 21, 2020. The IRB# is
IRB-2020-337.
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Figure 2.2 RCUT flyer (VDOT, 2020).
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How do motorists
use an RCUT?

Figure 2.3 RCUT video screen capture (VDOT, 2018).

Figure 2.4 RCUT simulation screen capture (INDOT, n.d.a).

3. DATA COLLECTION

3.1 Survey Administration

3.1.1 Administration Company

The survey was administered through a contract with
Kantar, a market research company. Participants were
sourced from their pool of adult participants in Indiana
and compensated by Kantar for their time. The survey
was administered using Qualtrics.

3.1.2 Pilot Testing

A pilot test consisting of 10% of the total sample
(approximately 100 responses) was conducted during
the week of July 12, 2020. Following pilot testing
and data cleaning, a quality check was also implemen-
ted through the use of attention check questions. The
quality check was located among the questions asking
participants to assess visibility and required them to
select a specific choice.

3.1.3 Full Launch

Full data collection ran from July 20, 2020 through
August 24, 2020.

3.2 Sample Description

The sample consisted of 1,000 adults residing in
the state of Indiana. This sample size is required to
achieve a margin of error or 3% and a confidence
level of 95%. Hard quotas concerning the gender and
age of respondents were implemented as a remedy
to selection bias (under-coverage), based on U.S.
Census data for Indiana (as described in section
3.2.1).

3.2.1 Socio-Demographic Information

The sample was representative of the state in terms of
age and gender according to data collected in the 2010
decennial census. Exact composition by age and gender
is shown in Table 3.1.
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Additionally, current/former employees of INDOT,
any other transportation governmental agency (local
or federal), or any transportation consultant were
screened out on the grounds that these individuals
may introduce bias in the sample as they have a
higher level of awareness of the current and emerging
INDOT treatments and strategies compared to the
average Hoosier.

For the purposes of geographic location, respondents
provided their home ZIP code. Because no further

TABLE 3.1
Age and Gender Composition of Survey Sample

Males Females
18-24 86 (8.6%) 90 (9.0%)
2534 81 (8.1%) 85 (8.5%)
3544 81 (8.1%) 85 (8.5%)
45-54 89 (8.9%) 92 (9.2%)
55-64 73 (7.3%) 76 (7.6%)
65+ 79 (7.9%) 83 (8.3%)
Total 489 (48.9%) 511 (51.1%)

Number of Respondents per

& County
0
14

5-12

13-30
. 31-68
I 65-136

N

0 125 25 50 75 100
-—— -

Figure 3.1 Survey sample distribution by county of residence.

TABLE 3.2
Income Distribution of Survey Sample

geographic locators were collected, respondents are
considered to reside at the geographic centroid of their
ZIP code area. The sample ended up being sufficiently
geographically representative across Indiana, with
responses coming from 83 of Indiana’s 92 counties.
The counties not included in the sample were Blackford,
Daviess, Gibson, LaGrange, Martin, Newton, Rush,
Pulaski, and Warren counties. Figure 3.1 shows the
distribution of the survey sample across all Indiana
Counties.

Additionally, respondents were classified utilizing
the U.S. Census Bureau definitions into Urbanized
Areas (population greater than 50,000), Urban Clusters
(populations between 2,500 and 50,000), and Rural
Areas (populations less than 2,500) (United States
Census Bureau, 2020). 708 (70.8%) respondents reported
residing in Urbanized Areas, 192 (19.2%) respondents
reported residing in Urban Clusters, and 93 (9.3%)
respondents reported residing in Rural Areas. Six
respondents provided ZIP codes which could not be
located.

The survey sample is reasonably representative of the
state in terms of income, as shown in Table 3.2. Sample
incomes were compared with the 5-year 2018 estimates
from the American Community Survey (ACS). Incomes
between $50,000 and $100,000 are slightly overrepre-
sented, and incomes over $100,000 are underrepre-
sented, likely due to the fact that these individuals
would be less motivated by financial incentive to be
part of the survey pool. Additionally, 76 individuals
opted not to disclose their incomes to the research
team.

The survey sample is more educated on average than
Indiana as a whole considering individuals aged 25 and
older compared with the 5-year 2018 ACS as shown in
Table 3.3. Those with higher educational attainment
(some college (no degree), college degree, and graduate
or professional degrees) are overrepresented, while those
with lower educational attainment (high school gradu-
ates and lower) are underrepresented. Both associate’s
and bachelor’s degrees are considered under “college
graduate.”

3.2.2 Travel Behavior and Driver History

As the survey was administered during the COVID-
19 pandemic during the summer of 2020, participants
were asked to consider their travel behavior prior to

Income Sample Distribution (%) 2018 5-Year ACS Estimate (%)
Under $25,000 21.2 21.2
$25,000-$49,999 24.9 24.8
$50,000-$74,999 20.6 19.3
$75,000-$99,999 16.7 13.1
$100,000-$149,999 11.7 13.3
$150,000 or more 49 8.2
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TABLE 3.3
Educational Attainment of Survey Sample

Educational Attainment

Sample Distribution (%)

2018 5-Year ACS Estimate (%)

Less than 9th grade

Some high school

High school graduate and technical training beyond
high school

Some college (no degree)

College graduate

Graduate or professional school

0.6
1.7
24.9

21.9
34.1
16.8

3.7
7.7
33.5

20.4
25.2
9.4

TABLE 3.4
Vehicle Ownership Characteristics of Survey Sample

Number of Vehicles

Sample Distribution (%)

2018 5-Year ACS Estimate (%)

0 4.5 2.8
1 33.8 19.2
2 39.7 42.2
>3 22.0 359
TABLE 3.5

Annual Vehicle Mileage of Survey Sample

Mileage

Sample Distribution (%)

I do not own a personal vehicle
<5,000 miles

5,000-9,999 miles
10,000-14,999 miles
15,000-19,999 miles
20,000-24,999 miles

>25,000 miles

I do not know

52
20.3
233
23.4
11.7

5.0

5.5

5.6

any restrictions or pattern changes caused by the
pandemic. As expected, a large portion of the survey
sample currently hold a valid Indiana driver’s license
(92%), while an additional 3% have previously held a
license. Only 5% of the sample indicated they have
never possessed a driver’s license. Household vehicle
ownership and annual mileage across the survey
sample is shown in Tables 3.4 and 3.5. Figures 3.2
and 3.3 show the trip frequency of the survey sample
based on trip length and roadway type utilized.

In addition to providing their travel behavior, parti-
cipants were asked to provide information regarding
their driver history, including how long they had been
driving, crash history, and their perceived driving
ability. The sample distribution of the length of time
driving is shown in Table 3.6. The median length was 27

years. The majority of the sample stated a good recent
crash history, with 83% having experienced no crashes
in the last 3 years, 13% having experienced one crash,
and the remaining 4% having experienced two or more
crashes in that time.

The sample has a high proportion of young drivers—
of the 21.3% that have less than 10 years driving
experience, 13.6% have less than 5 years of experience.

Lastly, participants were asked to rate their own
driving ability on a five-point scale ranging from “Very
Poor” to “Excellent.” This distribution is shown in
Figure 3.4.

As shown in Figure 3.4, 76% survey respondents
believe themselves to be at least above average drivers.
This finding is consistent with other studies posing this
question (Douma & Alarcon, 2018).
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Figure 3.2 Trip length frequency distribution.
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Figure 3.3 Roadway type frequency distribution.

TABLE 3.6
Driver History Length of Participants

7o o e

Four-Lane Urban Four-Lane Rural Two-Lane Rural Two-Lane Urban

miles) than 50 miles)

Less often than every 6 months

Every 3 Months

©Once Every 2 Weeks
[2-3 Times a Week

-
8
R

=]
s [Illm

Road Road Road

£ Less often than every 6 months
Every 3 Months

B Once Every 2 Weeks

B82-3 Times a Week

Number of Years Driving

Sample Distribution (%)

0-10 21.3
11-20 17.0
21-30 17.2
31-40 17.9
41-50 14.7
50+ 11.9
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Figure 3.4 Self-perceived driving ability of participants.

4. DATA ANALYSIS

4.1 Data Cleaning Procedures

During data collection and afterward, data was
cleaned to remove poor quality responses and ensure a
complete, high quality sample. Responses were initially
screened for three primary criteria. All responses with
a duration shorter than 520 seconds (approximately
8.5 minutes) were removed as the research team
believed it impossible to complete the survey and read
all the questions in that time. All responses that failed
the aforementioned quality check were also removed.
Additionally, any self-contradictory response was
removed with special attention paid to the questions
evaluating understanding of the emerging treatments
(it is impossible for a treatment to increase and reduce
crashes simultaneously). After initial cleaning, data was
screened for outliers, which were removed.

4.2 Descriptive Statistics

4.2.1 Emerging Treatment Awareness, Acceptance, and
Confidence

For each treatment, each participant was asked to
provide their awareness of the treatment. Three levels
of awareness were used ranging from no awareness,
peripheral awareness, and total awareness. Their
responses are shown in Figure 4.1.

As expected, awareness is highest for the familiar
and ubiquitous roundabout, and lowest for the rare
Displaced Left Turn (DLT). There are currently no
ramp meters or DLTs installed in Indiana, few RCUTs/
J-turns, and only three DDIs, so it follows that
more than 40% of the sample is unfamiliar with these
technologies.

Additionally, age, gender, and income factor into
awareness of emerging technologies, excluding the well-
known roundabout. These relationships were stronger
for some treatments than others, but generally visible
across all of them. Younger populations (18-35 years

23%

B Very Poor

B Below Average
Average
Above Average

@ Excellent

old) were the least unaware of new treatments, while
older populations were far less likely to be familiar with
new technologies. Across all emerging treatments with
the exception of roundabouts, women were more
unaware of emerging technologies than men (test of
proportions, p-value < 0.01).

For each treatment, each participant was asked to
provide their opinion regarding potential implementa-
tion of the treatment in their area on a five-point scale,
which was used to indicate acceptance of the treatment.
As it is known that the public often have different
opinions regarding single and multi-lane roundabouts,
they are considered separately. Their responses are
shown in Figure 4.2.

A large portion of the sample is neutral regarding
emerging technologies, but they are most ambivalent
toward the ramp meter and least ambivalent toward the
multi-lane roundabout. The most accepted technology
was the single-lane roundabout, and the least accepted
technology was the DDI (45% oppose), followed
closely by the DLT (43% oppose). Multi-lane round-
abouts garnered significantly more opposition and less
acceptance than their single-lane counterparts.

One key trend emerges from this data, especially in
comparison to the awareness data shown in Figure 4.1.
It is relatively clear from this data that treatments
with higher levels of awareness have higher levels of
acceptance, and vice versa. This is consistent with other
research (Jackson et al., 2014; Savolainen et al., 2012)
that has shown that people are frequently more
accepting of treatments after they have had experience
using them.

The one exception to this trend is the multi-lane
roundabout, which has more opposition than the ramp
meter and nearly equivalent opposition as the RCUT,
even though multi-lane roundabouts are far more
common than either of these two technologies. How-
ever, the multi-lane roundabout also has more accep-
tance than any technology aside from the single-lane
variety. Additionally, the sample was comparatively
least ambivalent about this technology. Taken together,
these facts lead to the conclusion that the public is more
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Figure 4.2 Acceptance of emerging technology.

opinionated regarding multi-lane roundabouts than
other treatments and that this opinion is split, as roughly
equal proportions indicated acceptance and opposition.

In general, respondent age does impact acceptance
of emerging technologies, excluding the ramp meter
(to which age groups respond evenly). Younger popu-
lations (18-35 years old) are generally least opposed to
the implementation of new technologies, and opposi-
tion rises with age. In general, the difference between
younger and older populations becomes noticeable
beginning with those aged 45-54 years old. This con-
clusion is consistent with previous research in this area
(Savolainen et al., 2012).

The form of media used for participants also
impacts acceptance of emerging technologies. Across all
emerging technologies, the brief informational video
(approximately 3 minutes) garnered the highest rate
of acceptance. As increasing acceptance of a proposed
treatment is one goal of public outreach, effectiveness
of a media type was measured using the number of
people who stated that they would be somewhat or
strongly in favor of a treatment. The effectiveness of the
video compared with other media types varied across

the technologies. For multilane roundabouts, the arrow
diagram performed significantly worse (test of propor-
tions, p-value < 0.05) than the video. For the RCUT,
the arrow diagram and the flyer performed significantly
worse than the video (test of proportions, p-value
< 0.1 for the diagram, p-value < 0.05 for the flyer).
For the DLT, the arrow diagram and flyer performed
significantly worse than the video (test of proportions,
p-value < 0.01 for the diagram, p-value < 0.05 for the
flyer). For the DDI, the flyer and simulation performed
significantly worse than the video (test of proportions,
p-value < 0.01).

Lastly, participants were asked to rank their con-
fidence regarding navigating each treatment. These
results are shown in Figure 4.3. The ramp meter was
omitted from this question, as it is assumed that drivers
are able to easily stop at a traffic signal.

The same shape as seen in Figures 4.1 and 4.2
appears here—the familiar roundabout has high con-
fidence, and the unfamiliar DLT and DDI have lower
confidence. Notable is the fact that although 60%—65%
of the sample have never heard of either the DLT or
the DDI, only 32%-33% of the sample indicated they
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TABLE 4.1

Participants’ Cross-Treatment Understanding

Statement Roundabout (%) Ramp Meter (%) RCUT (%) DLT (%) DDI (%)
Is too confusing 10.3/40.6* - 36.0 49.5 38.6
Drivers will avoid 28.6 20.8 29.0 314 28.3
Will cause more crashes 14.8 - 20.3 27.5 214
Will cause fewer crashes 32.7 - 26.5 22.9 21.9
Will increase travel time 10.2 16.6 19.8 16.2 11.2
Will reduce travel time 46.8 40.0 22.0 21.7 21.2
Won’t work here 11.7 25.1 20.6 25.0 24.7
Will work here 33.1 254 24.3 20.8 20.8

“Single lane/multi-lane.

would not be confident navigating through the treat-
ment, although an additional ~30% indicated neutral
confidence.

Additionally, notable and concerning are the con-
fidence levels for both roundabout types. Despite
their prevalence on Indiana’s highways, only 76% of
respondents indicated that they are confident using
single lane roundabouts, a figure that drops to 60% for
the multi-lane version. One in four drivers stated that
they are not confident in their ability to navigate a
single-lane roundabout, and one in three drivers stated
that they are not especially confident in their ability to
utilize a multi-lane roundabout.

4.2.2 Understanding of Emerging Treatments

For each treatment, participants were asked to
choose from a series of statements evaluating their
understanding of the treatment’s purpose and their
opinion of the treatment. Participants were not required
to pass judgement on every statement (but had to
choose at least one), and as a result, no single statement
had more than 50% of the sample select it. The average
selection rate across all treatments was approximately
25%. Table 4.1 shows the response rates between

treatments for some statements common across most of
the treatments. Not all options were included for both
single-lane roundabouts and multi-lane roundabouts
but rather were offered for roundabouts in general
unless otherwise noted.

From the information in Table 4.1, a couple of
important conclusions arise. Firstly, all of the treat-
ments, with the exception of the single-lane round-
about, are thought to be too confusing by more than a
third of the survey sample. Additionally, it is thought
that drivers will actively avoid intersections where these
treatments are installed.

Statements regarding crashes and travel time were
phrased in comparison to the relevant traditional
intersection/interchange; roundabouts and DLTs were
compared with a signalized intersection, the RCUT
with a two-way stop, and the DDI with a traditional
diamond interchange. Regarding crashes, more people
think that roundabouts and RCUTs will reduce crashes
and that DLTs will increase crashes; the DDI is
approximately a 50/50 split. Across all treatments,
more people think that travel time will be reduced by
varying margins.

The pair of “Won’t/Will Work Here” is attempting to
capture a sense of community exceptionalism and refers
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TABLE 4.2

Participants’ Understanding Statement Results for Roundabouts and RCUTSs

Statement Roundabout (%) RCUT (%)
Large vehicles can’t use 329 25.1
Large vehicles can use

22.7 18.1

Entry to multi-lane roundabout—yield to all traffic in 40.2
roundabout
Entry to multi-lane roundabout—yield to traffic only in lane 37.7 -
I am entering
TABLE 4.3
Participants’ DDI Understanding Statement Results
Statement DDI (%)
Driving on the left side is unsafe 18.1
People will drive the wrong way 36.1
Peds/bikes can’t use 21.3
Peds/bikes can use 14.6
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Figure 4.4 Desired sources of information for INDOT projects and activities.

to the potential belief that a treatment might work
somewhere else but won’t or will work here in the
local community. People believe that roundabouts
and RCUTs will work in their local communities, but
neither the DLT nor the DDI will; the ramp meter is
approximately a 50/50 split.

For select treatments, additional statements were
included to evaluate the public belief regarding
common misconceptions for those individual treat-
ments. Tables 4.2 and 4.3 show the results for those
statements.

A pervasive myth regarding both roundabouts and
RCUTs is that larger vehicles (specified as trucks,
buses, farm equipment, and emergency vehicles) cannot
use them. These myths remain prominent among the
survey population. Additionally, there is obviously
confusion regarding proper yielding behavior at a
multi-lane roundabout.

The crossover to the left-hand side of the roadway
required by the DDI can raise concerns among the
public regarding potential safety issues. More than a

third of the sample believe that at least some drivers will
drive the wrong way through a DDI. Traffic control
devices located at DDIs strongly reinforce the desired
pathway, but these traffic control devices (particularly
signs) are not typically shown on DDI-related media.
It is also clear that myths surrounding pedestrians and
bicyclists at DDIs remain in the minds of respondents.

4.2.3 Media Preferences

For these questions, participants were required to
choose their most utilized source and to optionally list a
second and third source. This section evaluated both
current and desired sources for information regarding
INDOT projects and services, and current sources for
real-time driver information. The response profile for
desired information sources regarding projects and
services almost exactly matched the current sources
profile, meaning that people are currently receiving
information from their preferred sources. For brevity,
only the desired profile is shown in Figure 4.4.
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For current and desired sources information regard-
ing INDOT projects and services, social media was
the most common response for the first choice source,
while television received the most votes overall. Radio,
newspaper, and word of mouth were also heavily
utilized sources. Although the profile for current and
desired information sources is almost identical, there
is one key area where they differ—U.S. mail/e-mail.
A significantly larger portion of respondents (360) indi-
cated they would like to receive information from U.S.
mail/e-mail than those who indicated they are receiving
information through that channel presently (59).

Desirable sources of information across all age
groups was not uniform and largely conforms to
already known trends. Social media is most popular
among the youngest age groups, noticeably dropping
off for those over 35 years old. Television is most
popular among the older three age groups beginning
with those over 45 years old. Radio was not a popular
first choice but was a common second or third choice
across all age groups. Newspapers were by far most
popular among those 65 and older, but still pulled a
fairly large number of individuals 55-64 years old.
Interest in e-mail or U.S. mail communications was also
highest among those 65 and older, but significant
interest was also shown by those aged 35-64.

The response profile for real-time driver information
is shown in Figure 4.5.

Electronic message boards along highways are the
most common response for most utilized source, fol-
lowed by navigation apps such as Google Maps and
Waze. Radio, television, social media, and word-of-
mouth were all also relatively commonly listed sources
for real-time information. Somewhat fewer respondents
reported using the INDOT website or app for this
purpose.
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Figure 4.5 Current sources for real-time information.

@ Second Choice

4.2.4 Work Zones and Construction Traffic Management
Operations

Respondents were asked to provide their level of
agreement or disagreement regarding a series of state-
ments pertaining to work zone communication and
traffic control operations. The results are shown in
Figure 4.6.

The general perception of the survey sample is that
INDOT’s communication and outreach regarding work
zones is lacking as only 50% of the sample agrees that
INDOT communicates well regarding upcoming work,
while only 35% agree that INDOT takes community
input on projects. Regarding work-zone related signing,
respondents generally agree that construction detours
are easy to follow, and that work zone traffic control
devices do a good job of conveying the desired driver
behavior at the zone. The sample is mixed regarding
minimization of traffic delays, with approximately 35%
disagreeing that delays are minimized, and approxi-
mately 40% agreeing that they are minimized.

The survey included two questions evaluating public
perception and opinions regarding full and partial
closure of roadways for construction, the results of
which are shown in Table 4.4.

For both options, full closure was the more popular
choice. The wider margin attached to the state highway
bridge scenario may be partially due to the relatively
small gap in time between the full and partial scenarios.
There was a significant difference (p-value < 0.05) in
response pattern for these choices depending on whether
the respondent’s ZIP was located in an urbanized area
(50,000+ population), urban cluster (2,500-50,000 popu-
lation), or a rural area (<2,500 population) as defined
by the U.S. Census Bureau (United States Census
Bureau, 2020). More rural populations were more likely
to prefer a partial closure than their urban counterparts,
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TABLE 4.4
Full and Partial Closure Scenario Results
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Figure 4.7 Respondents’ agreement of lighting statements.

perhaps due to the potentially lengthier detour caused
by a full closure in a rural area.

4.2.5 Lighting and Visibility

Participants were asked to agree or disagree with
four statements regarding urban and rural roadway
and interchange lighting. Their responses are shown
in Figure 4.7.

Strongly Agree

As shown in Figure 4.7, a majority of respondents
agreed or strongly agreed that urban interchanges and
urban roadways are well-lit. However, they looked less
favorably on rural lighting; approximately 55% dis-
agreed or strongly disagreed that rural roadways are
well-lit. Rural interchanges received mixed reviews as
nearly equal proportions agreed or strongly agreed
(31%) and disagreed or strongly disagreed (36%) that
rural interchanges are well-lit.
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Respondents were also asked to rate visibility of a
series of temporary and permanent traffic control
devices on a three-point scale ranging from “Generally
Poor” to “Generally Good”; the results of this question
are shown in Table 4.5.

Far and away the least visible item was pavement
markings in the rain, with around 37% giving
“Generally Poor” and about 45% giving “Generally
Fair.” As expected, visibility for the same category
of items was worst in the snow, followed by rain,
followed by clear night. Across all three conditions,
temporary traffic control devices were more visible
than workers and work equipment. Raised pavement
markers were more visible than pavement markings at
night and in the rain. A majority of respondents (58.2%)
rated visibility of large overhead signs at night to be
“Generally Good.”

TABLE 4.5
Traffic Control Device Visibility

4.2.6 Accessibility & Mobility

In order to evaluate the tradeoff between accessibi-
lity and mobility, participants were asked to choose
between two scenarios describing trips that took the
same amount of time, but one trip utilized high-speed
freeways and local roads while the other utilized lower-
speed highways. The entire question and its results
are shown in Figure 4.8. A small majority of 56% of
respondents chose the freeway option, while the remain-
ing 44% chose the highway option.

Travel time reliability was addressed by providing
two scenarios—a constant commute time, and a variable
commute time, and asking participants for their frustra-
tion with each. In order to ensure the scenarios were
responsive to participant behavior, participants were
first asked to provide their pre-COVID commute time in

Generally Poor (%)

Generally Fair (%) Generally Good (%)

Pavement markings at night 16.6 52.8 30.6
Pavement markings in rain 36.8 454 17.7
RPMS at night 11.6 47.4 40.9
RPMS in rain 16.6 49.3 34.0
Signs at night 14.2 46.0 39.7
Signs in rain 20.3 51.4 28.3
Signs in snow 259 52.0 22.1
Work zone control devices at night 11.1 44.2 44.6
Work zone control devices in rain 11.8 50.6 37.6
Work zone control devices in snow 17.8 49.6 32.5
Road workers + equipment at night 16.9 46.2 36.8
Road workers + equipment in rain 18.7 53.9 274
Road workers + equipment in snow 17.8 55.6 26.6
Large overhead signs at night 6.4 35.4 58.2

Please indicate which situation you would prefer on
a routine drive (for example, to work, to school, or
to go shopping)?

Both options below have the same travel time, but
Option 1 has the greater distance.

Option 1: Drive on a freeway having exits spaced
several miles apart, with no other intersections and
high travel speeds. Due to the distance between
exits, you will have to drive farther on your trip
and utilize minor or connecting roads in order to
access the freeway from your start and end points.

Option 2: Drive on a major street or highway
having intersections with public roads and private
driveways, with lower speed and delays at
intersections. You will drive a shorter distance
but be slowed by frequent intersections.

56%

BOption | @\Option 2

Figure 4.8 Results of accessibility choice scenario.
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minutes. They were then asked to provide their frustra-
tion with both a constant commute of the length they
provided, and a variable commute that was 25% longer
than they provided for half of their trips, and 25%
shorter than they provided for the other half of their
trips. The mean commute time provided was 23 minutes,
and the frustration levels for both scenarios are shown
in Figure 4.9.

As shown in Figure 4.9, travel time reliability is
important to respondents. Having a variable commute
time, even if that variability is in their favor half of
the time was considered mildly or extremely frustrating
by nearly 70% of the time. It is also worth noting that
approximately 45% of respondents are frustrated by
their commute even when it is constant.

4.2.7 Driver Speed Behavior

Speeding remains a major problem on Indiana’s
highways. Perceptions of average speed on Indiana’s
highways are shown in Figure 4.10, with regulatory
speed limits for roadways noted as red (rural interstate)
and purple lines (all other roadways).

100%
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2
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~  40%
[
o
2 20%
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Constant Commute

® Not Frustrated at All

Mildly Frustrated

From the data shown in Figure 4.10, that for urban
interstates, urban state highways, and rural state high-
ways, most of the public believe average speeds to be
higher than the posted speed limit (55 mph). For these
roadway types, only 20%—-30% of respondents chose an
average speed at or below the speed limit, while 60%
chose speeds between 1 and 15 mph above the posted
limit (56 mph-70 mph), with the remainder choosing
speeds above 70 mph. The picture is different for rural
interstates, as 78% of respondents chose speeds at or
below the posted speed limit for this roadway (typically
70 mph). Perhaps the most striking observation from
this data is that it would appear that a large por-
tion of the sample appear to treat these roadways
somewhat similarly, despite their differing character-
istics and posted limits. In fact, approximately 60%
of the responses for all four roadways lie between
56 mph and 70 mph, even though this is speeding on
three of the four.

Participants were generally positive regarding two
speed-related intelligent transportation technologies.
Nearly 70% of participants agreed (somewhat or
strongly) that speed radar signs displaying current

77

\

Commute Time + 25%

Extremely Frustrated

Figure 4.9 Commuter frustration over constant vs. varied commutes.
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Figure 4.10 Perceived average of Indiana highway speeds.
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TABLE 4.6
Participants’ Curve Warning Sign Responses

Response

% of Respondents Selecting

Choose not to slow down

Choose to slow down to 50 mph
Choose to slow down to 45 mph
Choose to slow down to 35 mph
Required by law to slow to 35 mph

1.0
1.6
5.6
64.0
27.8

TABLE 4.7
Participants’ Work Zone Speed Scenario Results

Response

Work Zone Speed Limit (%)

Work Zone Speed Limit
& Workers (%)

Work Zone Speed Limit
& Radar (%)

Don’t slow down

Slow down slightly (65 mph)

Slow down moderately (60 mph)

Slow down significantly (55 mph)
Slow down to work zone SL (50 mph)

0.4 0.4 0.3
1.3 0.6 0.7
2.9 2.4 2.3
8.9 7.6 9.5
86.5 89.0 87.2

speed in school and work zones help to reduce
speeding. Additionally, 66% of respondents indicated
they would be likely or very likely to obey a Variable
Speed Limit (VSL) as opposed to a fixed posted speed
limit.

Participants were asked to provide their expected
speed-related behavior in response to a number of
signs. The first scenario described a curve warning sign
with an advisory speed plaque of 35 mph attached
(signs WI1-2 and WI13-1P in the Indiana Manual on
Uniform Traffic Control Devices), and asked partici-
pants what they would do. Responses to this question
are shown in Table 4.6.

Although it seems that there is some confusion
regarding the regulatory power of an advisory speed
plaque, the vast majority of respondents chose to slow
down to the advisory speed.

The next series of scenarios described the approach
to a work zone on a rural highway, with the vehicle
traveling at 70 mph and advance signing indicated
an upcoming lane closure. Participants were shown
three sign combinations; a work zone speed limit sign
(at 50 mph) in isolation (R2-1 and XG20-5P), a work
zone speed limit sign accompanied by a workers sign
(W21-1) and a note that there appears to be work
zone activity, and finally a work zone speed limit sign
alongside a radar sign indicating the 70 mph travel
speed. The results for these three scenarios are shown
in Table 4.7.

For all three sign combinations, the vast majority of
respondents indicated that they would slow down to the
posted work zone speed limit. The addition of the
workers sign and the note that the work zone is active
was most effective by a small margin, while the work
zone speed limit sign in isolation was least effective—
the presence of the radar sign seems to improve speed
behavior slightly.

Tables 4.6 and 4.7 also serve to highlight the primary
limitation of the stated preference survey; people often
behave differently in reality than they indicate they will
on a stated preference survey, especially when being
asked about dangerous or illegal behavior. However,
what the response patterns shown in these tables
does prove is that drivers know the appropriate and
desirable behavior in work zones.

5. CONCLUSIONS
5.1 Summary of Key Findings

This project uncovered several important aspects of
the public’s awareness, understanding, and acceptance
of several emerging traffic engineering infrastructure
treatments and public perception of several specific
current INDOT traffic engineering practices.

Awareness and acceptance of emerging alternative
intersections and interchanges is generally poor among
the public, particularly pertaining to the restricted
crossing U-turn/J-turn, displaced left turn (DLT), and
the diverging diamond interchange (DDI). Awareness
is influenced in general by both age and gender, while
acceptance is influenced by age. Younger (under age 35)
and male populations are more likely to be aware
and accepting of new technologies, while older popula-
tions (over age 45) are more likely to be opposed
to the implementation of alternative intersection and
interchange designs. Additionally, acceptance of emer-
ging technologies was highest for participants who
viewed the informational video for those technolo-
gies. Although single lane roundabouts are familiar and
accepted, multilane roundabouts remain controversial
and confusing to the public. Myths regarding the ability
of large vehicles, pedestrians, and bicyclists to utilize
roundabouts, RCUTs, and DDIs remain prevalent.
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Drivers are generally confident or neutral regarding
their ability to navigate these new intersections, with
confidence decreasing as awareness and acceptance
decrease. All of the alternative intersection and inter-
change designs except the single lane roundabout are
considered to be too confusing by at least a third of
respondents.

Comparing full and partial roadway closure for
construction activities, the public prefers partial closure
and retaining use of the roadway during construc-
tion activities, even if that means they last for a longer
duration. Additionally, the public feel they understand
the intent of work zone signing and that detours
are generally easy to follow. Visibility of work zone
temporary traffic control devices, workers, and work
equipment is generally acceptable at night and in incle-
ment weather conditions.

Public perception and understanding regarding
roadway speed and speed behavior was surprising.
The perceived average speeds are remarkably similar
for four different types of roadways; urban and rural
interstates, and urban and rural state highways, despite
the fact that these four roadways do not have identical
speed limits or roadway environments. Additionally,
drivers understand what desirable speed behavior is in
work zones and respond positively to the inclusion of
the workers sign and the speed radar sign.

When it comes to project-related communications,
INDOT is generally providing information through
the channels the public prefers to receive these types of
information, although more people would prefer to
receive information by e-mail or U.S. mail. Age distri-
bution across the different channels follows known
trends—younger individuals preferring social media,
older individuals relying on television and newspapers,
while everybody receives information secondarily
through radio. Most people are receiving their real-
time information via electronic changeable message
signs along highways or navigational apps such as
Google Maps or Waze, but are also using social media,
radio, and television to receive this information. INDOT
is perceived as doing a middling job regarding commu-
nications regarding road work (pertaining to content
and frequency, rather than channel as discussed above),
taking community input regarding prospective work,
and in minimizing roadway delays during construction.

5.2 Recommendations

As INDOT continues to implement RCUTs/J-turns
and DDIs in different locations around the state, pub-
lic outreach will remain fundamentally important to
reducing opposition to these technologies. In general,
real-world experience with alternative intersections and
interchanges is the best way to reduce opposition, but
as these designs remain relatively rare, it will remain
unlikely that the public has such experience. The next
best thing will continue to be information regarding
the treatment and showing how it operates. The infor-
mation regarding understanding and misconceptions

related to the treatments previously discussed within
this report can inform outreach efforts.

Outreach efforts in this area to increase awareness
should also take into consideration the reality that in
general, women and older populations are less likely to
be aware of these emerging technologies than younger
or male populations are. As older populations are also
more likely to be getting their information from more
traditional sources such as television and newspaper,
a focus could be placed on disseminating information
regarding alternative treatments through those chan-
nels. All participants desire to receive more information
than they are presently through the U.S. mail/e-mail
and these channels could be utilized for information
regarding emerging treatments alongside other project
and service-related information.

A roundabout outreach project interviewing several
state DOTs (Veneziano et al., 2013) noted that for
many DOTs, ensuring that a roundabout project was
successful (in the right location, works well and as
intended) helped the DOT with public outreach for
future projects, since the success story could be
highlighted in outreach efforts. Although intended
for roundabouts, this recommendation easily extends
to other alternative intersections. Highlighting Indiana’s
successful implementations of these technologies would
be a useful part of any outreach campaign.

Public outreach efforts should also be shaped by the
conclusions that the informational video was generally
most effective in gaining acceptance and that the
dynamic mediums of video and simulation performed
in general better than the static diagram and flyers. The
3-minute informational videos (which were produced
by the Virginia Department of Transportation (VDOT))
all featured a realistic animation of vehicles utilizing
the treatment. A narrator describes briefly how the
treatment works, what some of its benefits are in
terms of safety and operations, and openly states that
the treatment is accommodating for all users. The
most unique element of the video compared with the
other treatments is the use of multiple perspectives—
the camera shows both overhead intersection-wide
operations and a practically first person view of an
individual vehicle utilizing the treatment. As INDOT
continues to develop its own alternative intersection
outreach tools, these aspects of the VDOT video can
provide guidance.

As INDOT continues to add multi-lane roundabouts
to its roadway network, more driver education would
be beneficial. A large portion of the survey respondents
indicated opposition to multi-lane roundabouts, con-
fusion related to their operation, and a lack of con-
fidence using them. As they are far more common
than the other technologies on the list, the opposition
and confusion cannot be as easily attributed to lack
of awareness. It is highly likely that the opposition
is related to poor experiences with multilane round-
abouts, likely stemming from driver confusion on the
part of both the respondent and other drivers on the
roadway related to yield and lane change behavior.
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Although responses regarding lighting and visibility
were generally positive, there is clearly room for impro-
vement in these areas. Rural interchanges and road-
ways could potentially benefit from additional lighting.
Visibility of traffic control devices at night, in the rain,
and in the snow was considered as generally fair or
poor by a majority of respondents; these devices could
potentially benefit from increased reflectivity or more
frequent replacement.

Traffic management practices or roadway improve-
ments that increase travel time reliability and reduce
variability, such as ramp meters and other TSM&O
strategies, should be considered as relevant and signif-
icant improvements to the transportation system. Poor
travel time reliability caused by varying traffic condi-
tions negatively impacts users and frustrates them, even
if the variability is in their favor half the time.

Regarding speed behavior, it is recommended that
INDOT approach driver education in this area operat-
ing on the assumption that drivers know what they are
supposed to be doing (i.e., what is legal) and are likely
ignoring those rules. Speeding, particularly on road-
ways with a speed limit of 55 mph or lower, is clearly
perceived as typical behavior. This may increase the
probability that an individual will speed as they may
believe that because the behavior is common, that it is
safe and legal consequences unlikely to be enforced.
This assumption should extend to driver education
regarding speed in work zones. Although nearly all
respondents chose that they would slow to the work
zone speed limit when approaching a work zone, data
does not support that this behavior is as predominant
in reality as the survey suggests.

5.3 Limitations and Future Work

This survey project covered a wide range of topics,
each distilled down to what was determined to be of
utmost importance. Not all data that could have been
used to further understanding of the areas of interest
for this survey could be collected, and nearly all of the
topics could be studied more thoroughly with addi-
tional survey instruments or alternative research meth-
ods. Additionally, like all stated preference surveys, this
survey is subject to the reality that provided behavior
on stated preference surveys often does not match the
behaviors observed in reality.

Two additional limitations arise in the demographics
of the survey population. Although the sample was
forced to be representative in terms of age and gender,
it was not so forced in terms of geography, income,
and education. Although the sample is fairly repre-
sentative in terms of geography, the sample is slightly
overeducated and of slightly lower-income than the
Indiana average. Additionally, collecting only ZIP
limits what analysis can be done in the urban vs. rural
sphere as respondents appear to reside at the centroid
of their ZIP code area—which may be in a town even
if the actual respondent lives several miles outside
of town.

Future work in this area could include continued
study regarding emerging technology awareness and
acceptance as emerging technologies become more
common to understand the way the public acceptance
improves (or does not). More in depth studies regarding
speeding behavior or driver behavior in general could
help further define public awareness of these topics.
Additionally, studies evaluating effectiveness of com-
munication and driver education efforts could help
better direct INDOT’s outreach efforts.
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APPENDIX A. SURVEY INSTRUMENT

Following is the entire survey instrument utilized in this project. All of the media types shown in
the survey are the arrow diagram option. All media choices are shown in Appendix B.

Public Acceptance and Awareness of INDOT’s Transportation Services
(SPR-4441)

Final Survey

Section 0: Screening Questions

Are you a legal resident of Indiana (meaning you pay taxes and vote)?
L] Yes
LJ No

Are you a current or former employee of the Indiana Department of Transportation or of any
other transportation industry (e.g., consultants, local or federal transportation employees etc.)?
L] Yes
LJ No

What gender do you identify with?
o Male
o Female

What is your age?
o Under 18 (respondents will be directed out of the survey)

18-24

25-34

35-44

45-54

55-64

Over 65

O O O O O
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INFORMED CONSENT INFORMATION

PUBLIC ACCEPTANCE AND AWARENESS OF INDOT’S TRANSPROTATION SERVICES

IRB Research Project Number: 2020-337
Konstantina Gkritza, Ph.D.
Jon Fricker, Ph.D.
Theodora Konstantinou, M.S.C.E.
Sarah Adsit
Lyles School of Civil Engineering, Purdue University

What is the purpose of this study?

The purpose of this study is to assess public acceptance and awareness of the services of the Indiana
Department of Transportation (INDOT). Specifically, more information about public awareness and attitudes
regarding traffic engineering practices, including use of highway signs, pavement markings (striping),
construction zones, and select intersection and interchange forms.

What will | do if | choose to be in this study?

If you choose to participate in this study, you will be asked to answer questions related to your understanding
and approval of various traffic engineering practices at the Indiana Department of Transportation (INDOT),
your travel behaviors and patterns, and some basic demographic information.

How long will the survey take?
The survey will take approximately 25 minutes.

What are the possible risks or discomforts?

The risks of participating are minimal and no greater than those encountered in everyday activities. However,
if you have distressing feelings after completing this questionnaire and feel that you may need to talk with
someone, you can contact the national crisis hotline at 1-800-273-8255.

Will information about me and my participation be kept confidential?

The project's research records may be reviewed by departments at Purdue University responsible for
regulatory and research oversight. Your responses and participation are completely anonymous and any
information you provide will be confidential. Only Professor Konstantina Gkritza, Ph.D., Professor Jon Fricker,
Ph.D., Graduate Research Assistant Theodora Konstantinou, M.S.C.E, and Graduate Research Assistant Sarah
Adsit will have access to the data, which will be non-identifiable. All data from the surveys will be coded and
entered into a computerized data file that will be stored in password-protected computers accessible only to
the research study personnel.

What are my rights if | take part in this study?

Your participation in this study is completely voluntary. You may choose not to participate or, if you agree to
participate, you can withdraw your participation at any time without penalty or loss of benefits to which you
are otherwise entitled.

Will | receive payment or other incentive?
You will receive compensation from Kantar, a global market research company who administers the survey.
That compensation will be in the form of LifePoints, the quantity of which corresponds directly to your time
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investment. You will receive no more than a $6.00 value for your participation; actual compensation may be
less. Any discrepancies or questions related to expected compensation should be directed to Kantar.

Who can | contact if | have questions about the study?
If you have questions, comments, or concerns about this project, you can talk to one of the researchers. Please
contact Sarah Adsit at sadsit@purdue.edu, or Theodora Konstantinou at tkonstan@purdue.edu.

If you have questions about your rights while taking part in the study or have concerns about the treatment of
research participants, please call the Human Research Protection Program at (765) 494-5942, email
(irb@purdue.edu) or write to:

Human Research Protection Program — Purdue University

Ernest C. Young Hall, 10th floor — Room 1032

155 S. Grant Street, West Lafayette, IN 47907-2114

Please Print this Information Sheet for Your Records

Section 1: Awareness of Current and Emerging INDOT Treatments and
Strategies

Ramp Metering

Source: ADOT, 2017
1.1 Do you recognize the roadway environment pictured above, seen on freeway ramps?
o |have never seen something like this before
o |have seen pictures or videos of this environment but never in real life
o | have used freeway ramps with these signals in other states (they do not currently exist
in Indiana)


mailto:irb@purdue.edu
mailto:tkonstan@purdue.edu
mailto:sadsit@purdue.edu

This treatment is known as a ramp meter. It consists of a traffic light that shows red to stop cars
from entering the freeway, and green to allow a single car to enter the freeway. They are used in
areas with high traffic volumes and typically only stop cars during peak periods.

1.2 Which of the following statements regarding ramp meters do you agree with? Check all that

apply.

O

Oo0Oo0ooand

Ramp meters waste drivers’ time

People will avoid interchanges with ramp meters

Ramp meters reduce efficiency of the highway

Ramp meters improve efficiency of the highway

These meters might work somewhere else, but they won’t work in my local community
These meters might work somewhere else, and | think they would work in my local
community.

1.3 What is your general opinion on potential implementation of a ramp meter in your area?

o | would be strongly opposed to it

o | would be somewhat opposed to it

o |would be neutral

o |would be somewhat in favor of it

o | would be strongly in favor of it
Roundabouts

Left Turn I | Through Traffic

At All
Entrances

<




1.4 Do you recognize the roadway environment you just saw?

o

o

o

| have never seen something like this before
| have seen pictures or videos of this environment but never in real life
| have used intersections like this before in Indiana or elsewhere

1.5 Which of the following statements regarding this intersection do you agree with? Check all
that apply.

Oo0Oo0ond

OO

O

Oooood

Roundabouts with a single lane are too confusing for drivers

Roundabouts with multiple lanes are too confusing for drivers

People avoid roundabouts

On approach to a multilane roundabout, | yield to traffic in the roundabout lane | wish to
enter

On approach to a multilane roundabout, | yield to all traffic in the roundabout

Larger vehicles (trucks, buses, farm equipment, emergency vehicles) can’t utilize
roundabouts

Larger vehicles (trucks, buses, farm equipment, emergency vehicles) can utilize
roundabouts

Roundabouts cause more crashes than a traditional signalized intersection
Roundabouts cause fewer crashes than a traditional signalized intersection
Roundabouts increase travel time compared with a traditional signalized intersection
Roundabouts reduce travel time compared with a traditional signalized intersection
Roundabouts might work somewhere else, but they won’t work in my local community
Roundabouts might work somewhere else, and | think they would work in my local
community.

1.6 What is your general opinion on single-lane roundabouts that have been implemented in
your area?

o |am strongly opposed to them

| am somewhat opposed to them
| am neutral

| am somewhat in favor of them

o O O O

| am strongly in favor of them

1.7 What is your general opinion on multilane roundabouts that have been implemented in your

area?

| am strongly opposed to them

| am somewhat opposed to them
| am neutral

| am somewhat in favor of them

| am strongly in favor of them

© O O O ©O



1.8 On a scale of 1-5, where 5 is most confident and 1 is least confident, how confident are you
that you can safely navigate single-lane roundabouts when you encounter them?
o 1

U b w N

O
O
O
O

1.9 On a scale of 1-5, where 5 is most confident and 1 is least confident, how confident are you
that you can safely navigate multilane roundabouts when you encounter them?
o 1

u b wN

O
O
O
O

Reduced Conflict Intersection

RCUT
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1.10 Do you recognize the intersection you just saw?

o

o

o

| have never ever seen something like this before
| have seen pictures or videos of this environment but never in real life
| have used intersections like this before in Indiana or elsewhere

1.11 Which of the following statements regarding this intersection do you agree with? Check all

that apply.

O Restricted crossing U-turns are too confusing for drivers

O People will avoid restricted crossing U-turns

O Larger vehicles (trucks, buses, farm equipment, emergency vehicles) can’t utilize
restricted crossing U-turns

O Larger vehicles (trucks, buses, farm equipment, emergency vehicles) can utilize restricted
crossing U-turns

O Restricted crossing U-turns will cause more crashes than a two-way stop-controlled
intersection

O Restricted crossing U-turns will cause fewer crashes than a two-way stop-controlled
intersection

O Restricted crossing U-turns increase travel time compared with a two-way stop-
controlled intersection

[0 Restricted crossing U-turns reduce travel time compared with a two-way stop-controlled
intersection

[0 Restricted crossing U-turns might work somewhere else, but they won’t work in my local
community

O Restricted crossing U-turns might work somewhere else, and | think it would work in my

local community.

1.12 What is your general opinion on potential implementation of a Restricted Crossing U-Turn
in your area?

o | would be strongly opposed to it
| would be somewhat opposed to it

o |would be neutral
o |would be somewhat in favor of it
o | would be strongly in favor of it

1.13 On a scale of 1-5, where 5 would be most confident and 1 would be least confident, how
confident are you that if you were to encounter this intersection while driving that you could
safely navigate it?

o 1

U b w N

@)
@)
@)
@)



Displaced Left Turn

County of Fairfax, Virginia

Displaced Left Turn (DLT) Intersections

avoy
aooma3y
2>

5400 SOUTH

CDoT

1.14 Do you recognize the intersection you just saw?

o

o

o

| have never seen something like this before
| have seen pictures or videos of this environment but never in real life
| have used intersections like this before in Indiana or elsewhere

1.15 Which of the following statements regarding this intersection do you agree with? Check all
that apply.

Oo0o0oo0oan

OO

Displaced left turns are too confusing for drivers

People will avoid displaced left turns.

Displaced left turns will cause more crashes than a traditional signalized intersection
Displaced left turns will cause fewer crashes than a traditional signalized intersection
Displaced left turns increase travel time compared with a traditional signalized
intersection

Displaced left turns reduce travel time compared with a traditional signalized intersection
Displaced left turns might work somewhere else, but they won’t work in my local
community

Displaced left turns might work somewhere else, and | think they would work in my local
community.

1.16 What is your general opinion on potential implementation of a Displaced Left Turn in your

area?

| would be strongly opposed to it

| would be somewhat opposed to it
| would be neutral

| would be somewhat in favor of it

| would be strongly in favor of it

0 O O O O



1.17 On a scale of 1-5, where 5 would be most confident and 1 would be least confident, how
confident are you that if you were to encounter this intersection while driving that you could
safely navigate it?

o 1

U b w N

O
O
O
O

Diverging Diamond Interchange

Diverging Diamond Interchange (DDI) l l

-2

1.18 Do you recognize the roadway environment you just saw?
o | have never seen something like this before
o | have seen pictures or videos of this environment but never in real life
o | have used intersections like this before in Indiana or elsewhere

1.19 Which of the following statements regarding this intersection do you agree with? Check all
that apply.
Diverging diamonds are too confusing for drivers

Driving on the left-hand side of the road in this scenario is unsafe

People will drive the wrong way through diverging diamonds

People will avoid diverging diamonds

Pedestrians and Bicyclists can’t utilize diverging diamonds safely.

Pedestrians and Bicyclists can utilize diverging diamonds safely.

Diverging diamonds will cause more crashes than a traditional diamond interchange
Diverging diamonds will cause fewer crashes than a traditional diamond interchange

oooooooao
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O Diverging diamonds increase travel time compared with a traditional diamond
interchange

O Diverging diamonds reduce travel time compared with a traditional diamond interchange

[0 Diverging diamonds might work somewhere else, but they won’t work in my local
community

[0 Diverging diamonds might work somewhere else, and | think they would work in my local
community.

1.20 What is your general opinion on potential implementation of a Diverging Diamond
Interchange in your area?
o | would be strongly opposed to it

| would be somewhat opposed to it
| would be neutral

| would be somewhat in favor of it

| would be strongly in favor of it

O O O O

1.21 On a scale of 1-5, where 5 would be most confident and 1 would be least confident, how
confident are you that if you were to encounter this intersection while driving that you could
safely navigate it?

o 1

u b~ w N

O
O
O
O

Media Effectiveness

You have just seen four different new intersection designs that were presented using four
different media types: (1) a diagram with arrows, (2) a two-page flyer, (3) a 2-3 minute YouTube
video, and (4) a short simulation, not necessarily in that order.

1.22 Please rate each media type from one to five using the slider (not shown in static version)
based on how effective they were in helping you to understand the intersection design they
presented. (5 being the most effective and 1 being the least effective)

____Arrow Diagram

____Two-Page Flyer

___Video

____Short Simulation

1.23 For the media type you rated most highly in the previous question, consider why you rated
it that way. Please select and rank the most important reasons below in regards to how heavily
they factored in your decision. You must choose at least one reason. If you have reasons not
listed, you may write in up to three additional reasons.
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| prefer dynamic (video) media.

| prefer static (print) media.

____The media provided enough information to satisfy me
____The media required an appropriate amount of time to view
____INSERT ANSWER

____INSERT ANSWER

____INSERT ANSWER

1.24 Please provide any additional comments in the box below.

Information Sources

1.25 From what source(s) do you regularly receive information regarding INDOT projects and
activities? Please rank which of the following sources you utilize most frequently. You may
choose up to 5.

Facebook/Twitter/ Other Social Media platforms

Newspaper

Radio

Television

Word of Mouth

INDOT Website

Public Officials/Public Meetings

U.S. Mail/Email

Other:

oooooogod

1.26 In which of the following ways would you most like for INDOT to provide you with
information regarding INDOT projects and activities? Please rank the following options.
Facebook/Twitter/ Other Social Media platforms

Newspaper

Radio

Television

INDOT Website

INDOT App

Public Officials/Public Meetings

U.S. Mail/Email

Other:

Ooooodoodgao
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1.27 From what source(s) do you regularly receive information regarding real-time travel
conditions? Please rank which of the following sources you utilize most frequently. You may
choose up to 5.
O Electronic message boards along highways
Motorist assistance telephone hotline
Social networks (Facebook, Twitter, etc.)
INDOT Website
INDOT App
Radio
Television
E-mail
Text messages
Other Navigation App (Google Maps, Waze, etc.)
Other:

Ooooooooond

Section 2: Attitudes and Preferences towards INDOT Services

NOTE: Please answer the following question in reference to state-owned highways, which
include state roads (SR), US Highways, and interstates, but not county roads or city-owned
streets.

Respondent Agreement

2.1 Please indicate the extent of your agreement with the following statements:

Strongly | Somewhat Somewhat Strongly
. . Neutral
Disagree Disagree Agree Agree

A. INDOT clearly and frequently
communicates regarding
expected road work in my
community including nature
and anticipated duration.

B. INDOT reaches out to my
community regarding what
work should be done and
relevant aspects of projects.

C. Official (signed/posted)
detours are easy to follow.

D. INDOT minimizes traffic delay
on freeways during
construction activities.
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E. lunderstand what|am
supposed to do (merge, shift
lanes) in work zones based on
signs at the zone.

F. Signsin work zone are easy to
understand.

G. Signs that display your speed
in school and work zones
reduce speeding.

H. Interchanges in rural areas are
well-lit.

I. Interchanges in urban areas
are well-lit.

J. Urban roadways are well-lit.

K. Rural roadways are well-lit

Visibility

2.2 Please rate the average visibility of the following roadway elements in the roadway
conditions listed.

Generally
poor

Generally
fair

Generally
good

Roadway striping at night.

»

Roadway striping in rainy weather.

Raised pavement markers (in-pavement reflectors
highlighting roadway striping) showing yellow
centerlines or lane lines at night.

Raised pavement markers (in-pavement reflectors
highlighting roadway striping) showing yellow
centerlines or lane lines in rainy weather.

Road signs at night.

Road signs in rainy weather.

Road signs in snowy weather.

Work zone signs, barrels, and cones at night.

Work zone signs, barrels, and cones in rainy weather.

Work zone signs, barrels, and cones in snowy
weather.

Road workers and work equipment at night.

Road workers and work equipment in rainy weather.

Z |- |=

Please, select ‘Generally Good’ for this option.




N. Road workers and work equipment in snowy
weather.

0. Llarge overhead signs are clearly visible and legible at
night.

Choice Scenarios

2.3 Please indicate which situation you would prefer if you had to commute a long distance each
day.

Both options below have the same travel time, but Option A has the greater distance.

A. Drive on a roadway that has high speeds, with exits spaced several miles apart, such as a
freeway or expressway. Having few exits means that you will have to drive for a longer
amount of time on streets with slower speeds and more frequent stops at traffic signals
to reach your destination.

B. Drive on a roadway at speeds that are lower than in Option A because there are
intersections with county roads every mile. But having more intersections means that
you will drive for a shorter amount of time on streets with slower speeds and frequent
stops at traffic signals to reach your destination.

2.4 A state highway bridge along your commute route is to be rehabilitated. Which construction
scenario do you prefer?
o Theroad is fully closed for 4 months due to the construction work—other roads must be

used.

o Theroad is partially closed, and an on-site detour is built such that you do not drive out
of your way; work takes 6 months, and due to restrictions traveling through the area is
slower than usual

2.5 A major interchange along your usual commute highway is in dire need of maintenance
work. Which construction scenario do you prefer?

o The entire interchange (including the highway itself) is closed for 1.5 years while
construction takes place. Other roads must be used.

o Theinterchange is partially closed—individual lanes and ramps are closed or restricted;
work takes 2.5 years, and travel through the area is much slower than usual.



2.6 What is your average commute time (in minutes)?

2.7 Assuming that you are travelling to work, please rate your level of frustration regarding each

scenario.

Not frustrated
at all

Mildly
Frustrated

Extremely
Frustrated

locations.

A. My trip to work always takes (user
provided) minutes. There is always
some congestion in predictable

B. My trip to work takes (user time—
25%) minutes roughly half the time,
and (user time +25%) minutes the
other half of the time. Sometimes
there is congestion, sometimes
there is not congestion, and not
always in the same spot.

Speeding and Signing

2.8 What do you think average speed on Indiana’s roads is? Please choose a speed range for
each of the following locations.

50-55 | 56-60 | 61-65 | 6670 | 71-75 | 76-80 | 81-85 | 86—90 | 91+
mph mph mph mph mph mph mph mph | mph
A. Urban
Interstates
B. Rural
Interstates
C. Urban State
Highways
D. Rural State
Highways
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2.9 Variable Speed Limits (VSL) display safe speeds for different travel conditions by adjusting
posted speed limits based on real-time traffic, roadway, and/or weather conditions, including for
work zones. Presently the state does not use VSLs but is considering doing so. How likely would
you be to obey a variable speed limit compared to a fixed posted speed limit?

Very unlikely
Not likely
Neutral
Likely

Very likely

O O O O O

2.10 What does the sign pictured below mean to you?

SPEED
LIMIT

20

50 MPH is the legal speed limit

50 MPH is the safe speed

50 MPH is the slowest speed | should drive
The safe speed is actually 60 MPH (or more)

O O O O

2.11 You are currently traveling at 55 MPH and encounter the sign pictured below. What does
this sign mean to you?

MPH

o There’s a curve ahead but | do not need to slow down
There’s a curve ahead and | should slow down slightly (to 50 MPH) in order to navigate it
safely

o There’s a curve ahead and | should slow down moderately (to 45 MPH) in order to
navigate it safely
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o There’s a curve ahead and | should slow down significantly (to 35 MPH) in order to
navigate it safely
o There’s a curve ahead and | am required by law to slow down to 35 MPH

2.12 You are approaching a work zone while driving on the interstate at 70 MPH. Signs indicate
that the left lane will be closed ahead, and you encounter the sign pictured below. What action
will you plan to take?

I will do nothing, and continue into the work zone traveling the same speed

I will slow down slightly (to 65 MPH) and continue into the zone

I will slow down moderately (to 60 MPH) and continue into the zone

I will slow down significantly (to 55 MPH) and continue into the zone

I will slow down to the work zone speed limit (50 MPH) and continue into the zone

o O O O O

2.13 You are approaching a work zone while driving on the interstate at 70 MPH. Signs indicate
that the left lane will be closed ahead, and you encounter the following pair of signs. Looking
ahead, there seems to be activity at the work zone. What action will you plan to take?

o | will do nothing, and continue into the work zone traveling the same speed
o | will slow down slightly (to 65 MPH) and continue into the zone
o |l will slow down moderately (to 60 MPH) and continue into the zone
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o | will slow down significantly (to 55 MPH) and continue into the zone
o | will slow down to the work zone speed limit (50 MPH) and continue into the zone

2.14 You are approaching a work zone while driving on the interstate at 70 MPH. Signs indicate
that the left lane will be closed ahead, and you encounter the pair of signs pictured below. What
action will you plan to take?

Y/

| will do nothing, and continue into the work zone traveling the same speed

| will slow down slightly (to 65 MPH) and continue into the zone

| will slow down moderately (to 60 MPH) and continue into the zone

| will slow down significantly (to 55 MPH) and continue into the zone

| will slow down to the work zone speed limit (50 MPH) and continue into the zone

O O O O O

Section 3: Respondents’ Travel Characteristics and Patterns

Please answer the following questions considering your typical behavior prior to any restrictions
related to the COVID-19 pandemic.

3.1 How many personal vehicles does your household own?
0 1 2 3 >4

3.2 How many miles approximately did you drive your personal vehicle (owned by your
household) last year?

| do not own a personal vehicle <5,000 miles 5,000-9,999 miles 10,000-14,999
miles 15,000-19,999 miles 20,000-24,999 miles >25,000 miles | do
not know
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3.3 Thinking about how far you typically drive, how often on average do you travel...?
Less
often Once 2-3 4-7
than Once | every | Once | times | times

every 6 | Every 6 | Every 3 a two a a a

Never | months | months | months | month | weeks | week | week | week

A. Distances
near to
where |
live (up to
10 miles)

B. Medium
distances
(10-50
miles)

C. Longer
distances
(more
than 50
miles)

3.4 How often on average do you travel on the following types of roadway?

Once
Every 6 every 2-3 4-7
months or | Every 3 | Once a two Oncea | timesa | timesa
Never less months | month weeks week week week

A. Interstate

B. Four-Lane
Urban
Road

C. Four-Lane
Rural Road

D. Two-Lane
Rural Road
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Section 4: Socio-Demographic Questions

4.1 What is your employment situation?
Work full time Work part time Homemaker Student Retired
Other:

4.2 What is your approximate annual household income before taxes?

Under $25,000  $25,000-$49,999 $50,000-$74,999
$75,000- $99,999 $100,000-$149,999  $150,000 or more____
| do not wish to disclose this information

4.3 What is your highest level of education?

Grade schoolorless Some high school High school graduate
Technical training beyond high school  Some college College graduate_
Graduate or professional school

4.4 Do you have a valid Indiana driver’s license?
A. Yes
B. No, but | have/have previously had a valid license issued in another US state or
another country
C. No, | have never had a driver’s license issued in the US or elsewhere

If you chose C, please proceed to question 4.8. Otherwise, please continue with question 4.5
4.5 How many years have you been driving? (if less than 1, enter 0)

4.6 Please rate your driving ability on the scale provided below:

o Very Poor

o Below Average

o Average

o Above Average

o Excellent
4.7 How many crashes/collisions have you experienced in the past 3 years while driving a
vehicle? A crash or collision occurs when the vehicle strikes any object, including other vehicles,
persons, trees, poles, fences, a ditch, and any other roadside object. Do not include incidents
involving animals.

4.8 How many years have you resided in Indiana? (If less than 1, enter 0)

4.9 What is your ZIP Code?
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APPENDIX B. MEDIA USED IN THE SURVEY

Ramp Meter

Figure B.1 Ramp meter image (used with permission from the Arizona Department of
Transportation (ADOT, 2017)). Site photographed is along Arizona State Route 51 in the
Phoenix area.

Roundabout

How to Drive a Roundabout
|
|

Left Turn ] Through Traffic

p— @
At All
Entrances

2

Right Turn

v

Figure B.2 Roundabout diagram (INDOT, n.d.).
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A circular unsignalized
intersection where
all traffic moves in a

counterclockwise direction
around a central island
Traffic entering the
roundabout slows down
and yields to traffic already
inside the roundabout
Roundabouts can be
designed with one or
more circulating lanes
Design options allow for right
turns to be channelized to
bypass the circulating lanes

Figure B.3 Roundabout flyer (VDOT, 2020b).

At intersections with heavy
left-turn traffic or with similar
traffic volumes on each leg

At intersections with crashes
involving conflicting through
and left-turn vehicles

At intersections with limited
room for storing vehicles

At intersections where there
are limited nearby driveways
At locations where vehicles
from adjacent intersections wil
not queue into the roundabout

How do motorists
use a Roundabout?

Figure B.4 Roundabout video screen capture (VDOT, 2018c).

Roundabouts are not the
same as neighborhood traffic
circles. Typically, roundabouts
are larger and designed

for higher speeds than
neighborhood traffic circles.

0 Reduces the number
of points where vehicles can cross
paths and eliminates the potential for
right-angle and head-on crashes
C Yield-
controlled design means fewer
stops, less delay, and shorter queues
for overall improved efficiency
Promotes lower
vehicle speeds, which gives
drivers more time to react
No traffic
signal equipment means lower long-term
costs for operations and maintenance
s s: Creates opportunities
for landscaping and beautification
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Displaced Left Turn (DLT)

. County of Fairfax, Virginia

Displaced Left Turn (DLT) Intersections

No right
turn on red

2>

Look for
the second
signal here

the first turn on red

signal here

CDOT

iadot org/innovativeintersections to leamn more.
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Figure B.6 Displaced left turn flyer (VDOT, 2020a).



How do pedestrians and
cyclists use a DLT?

b o) 049,

Figure B.8 Displaced left turn simulation screen capture (NCDOT, 2016).

Note: Although the video is 7:29 long, participants were not required to watch more than the
first minute.
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Diverging Diamond Interchange (DDI)

Diverging Diamond Interchange (DDI)
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Figure B.10 Diverging diamond interchange flyer (VDOT, 2020).
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Improved safety
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Figure B.11 Diverging diamond interchange video simulation (VDOT, 2018b).

> o) 011040

Figure B.12 Diverging diamond interchange simulation video.
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thereof. That collaborative effort was called the Joint Highway Research Project (JHRP). In 1997
the collaborative venture was renamed as the Joint Transportation Research Program (JTRP)

to reflect the state and national efforts to integrate the management and operation of various
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Purdue Libraries. These are available at http://docs.lib.purdue.edu/jtrp.

Further information about JTRP and its current research program is available at
http://www.purdue.edu/jtrp.
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