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Executive Summary

In July of 2009, the Minnesota Department of
Transportation (MnDOT) Office of Traffic Safety, and
Technology (OTST), Department of Public Safety THE HEAT Project aimed to
(DPS) Offices of Traffic Safety (OTS) along with the improve roadway safety
Minnesota State Highway Patrol (MSP) collaborated

o Effect MN highways’ 85t
percentile speeds so they are closer
to the posted speed limit.

to develop an aggressive driving education and
enforcement campaign — High Enforcement of

Aggressive Traffic (HEAT).
o Heighten driver awareness of

The HEAT Project began July 2009 and concluded July aggressive traffic related safety
2012. The three-year program aimed to improve issues through multi-media
roadway safety through education and heightened education campaign.

traffic enforcement. Minnesota State Patrol troopers e Improve efficiency and

and local law enforcement officers provided effectiveness of aggressive traffic

heightened enforcement through overtime hours. enforcement efforts to positively
affect 85th percentile speeds and

In order to identify corridors with a concentration of aggressive traffic related crashes.

aggressive driving related crashes, MnDOT OTST
analyzed several years of crash data. MnDOT District
Traffic Engineers, MSP, and local law enforcement

agencies provided input and narrowed the list of
enforcement corridors. Law enforcement agencies nominated one or two additional corridors from local
roadways.

The project team assigned each enforcement district with a minimum of three enforcement zones plus
one enforcement zone on the county road system. Enforcement waves lasted two-week and
enforcement schedules rotated between night and day shifts.

The project team identified males and young drivers as the target audience of the HEAT Education
Campaigns. Analysis of the crash data confirmed that males account for nearly two out of three fatal and
serious injury crashes at all ages, with young driers of both sexes over-represented. This priority
informed our evaluation methods.

Prior to HEAT, compliance with the posted speed limit was relatively low on most roadways; during
HEAT Enforcement, the compliance rate increased. However, after HEAT, compliance with the Posted
Speed Limit (PSL) returned to baseline levels on most roadway types. Sustained enforcement presence
aligns travel speeds with the posted speed limits!

A survey of Minnesota roadway users showed a high level of awareness of traffic safety messages; most
respondents said they saw messages about impaired driving and impaired driving enforcement followed
by the dangers of texting, seat belt usage, and finally speed related messages. Respondents also
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reported high levels of support for the messaging, which may indicate general receptiveness to traffic
safety messaging.
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Introduction

In collaborative meetings with DPS-OTS, MSP, and
MnDOT-OTST, representatives identified those driver
groups who are at highest risk of being involved in an DRIVERS at highest risk of a
aggressive driving related fatal or serious injury crash. fatal or serious injury crash:
Every participant identified young male drivers followed young drivers age 16 to 30 and
by younger drivers and male drivers of all ages as the young, male drivers.

highest risk drivers.

Male drivers account for
Figure 1 shows the percentage of fatal and serious injury nearly two out of three fatal

crashes by age and sex of driver over the percentage of and serious injury crashes for
licensed drivers for the same age and sex. Overall the every age group.

split between male and female licensed drivers is
relatively even for each age. The distribution of licensed

drivers across age groups corresponds closely with the
distribution of the general population. In general, the
distribution for licensed drivers is as expected and relatively even. The light overlay shows the
percentage of drivers by age and sex who were involved in a fatal or serious injury crash.

The most salient characteristic of Figure 1 is the disproportionate number of younger drivers involved in
fatal and serious injury crashes. Additionally, males are overrepresented in each age group by nearly 3
to 1! Young drivers, age 15-20 years, represent roughly 20% of drivers involved in fatal and serious injury
crashes, yet 15-20 year old drivers represent 6.5% of licensed drivers.

Minnesota’s 2009 HEAT Project

The 2009 HEAT Campaign aims to reduce traffic fatalities by reducing dangerous driving behavior. To
reach this goal, (MnDOT) Office of Traffic Safety and Technology (OTST), Minnesota Department of
Public Safety (DPS) Office of Traffic Safety (OTS) and Minnesota State Patrol (MSP) partnered in a high
visibility targeted enforcement and public education campaign.

A crash data analysis by MnDOT OTST revealed corridors with high frequency of aggressive driving-
related crashes. Minnesota State Patrol and local enforcement agencies provided input on the potential
enforcement corridors. Local law enforcement agencies also nominated one local zone.

The project team assigned each enforcement district with a minimum of three enforcement zones on
the state roadway system plus one enforcement zone on the county roadway system. Using overtime
hours offered to MSP and local law enforcement agencies, each enforcement wave ran for two-week.

From July 2009-July 2012, law enforcement officers patrolled 57 HEAT Enforcement Zones. Figure 2
shows the HEAT Enforcement Zones (represented by gold highlight over the roadway). Some
enforcement zones included one or more roadway speed, data collection device. Figure 3 shows the
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HEAT Enforcement Zone, indicated with gold, and the roadway speed, data collection devices,
represented by maroon dots.

Figure 1: Minnesota Licensed Drivers by Sex and Age Overlaid
Fatal and Seriously Injured Drivers by Sex and Age
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Source: 1Aggregated Minnesota Licensed Drivers by Age and Sex (Minnesota Department of Public Safety, 2011).
2 Crash Data MnDOT 2011 Crash Data.

Table 1: Number of Miles of Roadway Eligible for HEAT Enforcement by

Roadway Type
Roadway System Miles of Enforcement Zones
County Roads 530
Trunk Highways 930
Interstate 419
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Figure 2: Minnesota HEAT Enforcement Zones 2009-2012
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Figure 3: Minnesota Speed Enforcement Zones and Speed Recording Devices
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How to Read This Report

This report includes four analysis sections: analysis of citation data, analysis of speed data, analysis of

crash data, and analysis of public perception and attitudes toward aggressive driving. Within these

sections are several terms that are repeated. Below is a description of the terms used in this report.

Common Terms Found in This Report

Baseline Period includes data from July 2008 through June 2009 roadway speed data and July
2006 through June 2009 for crash data.

Treatment Period includes data from July 2009 through July 2012.

Post-treatment Period includes data from July 2012 through June 2013.

HEAT Zones refers to designated corridors where there was heightened enforcement through
the HEAT Project.

Treatment Section is a designated HEAT Zone with HEAT Enforcement.

Control Sections are roadway randomly segments that share characteristics to one or more
HEAT zone, but were not part of the HEAT Project.

Prior to the start of the HEAT Project, the research team developed an Evaluation Plan that reflects the
overarching goals alongside the evaluation metrics for these goals. The Evaluation Plan section offers a

detailed description of the Evaluation Metrics and the original Evaluation Plan.

For clarity, a list of acronyms is provided in Appendix A.

How to Read This Report 10| Page




Background and Literature

What is Aggressive Driving

To define aggressive driving is somewhat complex and yields many possible behaviors to formulate the
idea of aggressive behavior. One’s personal experience, knowledge, and field of practice influence how
one defines aggressive driving. For our purposes, the existing literature guided the foundation of the
operational definition of aggressive driving.

The National Highway Traffic Safety Administration (NHTSA), defines aggressive driving as occurring
when “an individual commits a combination of moving traffic offenses so as to endanger other persons
or property” (National Highway Traffic Safety Administration). One report from NHTSA states that
aggressive driving “is generally understood to mean driving actions that markedly exceed the norms of
safe driving behavior and that directly affect other road users by placing them in unnecessary danger”
(National Highway Traffic Safety Administration, 2009). NHTSA further specifies, “exceeding the posted
speed limit, following too closely, erratic or unsafe lane changes, improperly signaling lane changes, and
failure to obey traffic control devices (stop signs, yield signs, traffic signals, railroad grade cross signals,
etc.)” as typical aggressive behaviors. Law enforcement agencies should include red light running as part
of their definition of aggressive driving” (National Highway Traffic Administration).

In Strategies for Implementing Best Practices for Aggressive Driving Enforcement, NHTSA encourages
programs to form a definition of aggressive driving based on state laws, individual agency customs and
practices, and by the public’s understanding (National Highway Traffic Administration). Based on these
sources and recommendations the project team adopted the following operational definition:

Aggressive drivers operate their vehicle in a manner that threatens other
drivers, passengers, pedestrians, and/or bicyclists. This includes unlawful speed,
unsafe speeds, inattentive driving, driving under the influence of drugs or
alcohol, texting while driving, failure to follow traffic signals (running red
lights/stop signs), failure to yield, following at an unsafe distance, unsafe or
illegal lane changes (weaving in and out of traffic), driving without a seatbelt,
and/or improperly belted/seated child.

Motorist surveys show similar results. Motorists consistently identify tailgating, inattentive/distracted
driving, driving while intoxicated, unsafe lane/erratic lane changes, and failure to obey traffic signals as
serious threats to their safety. Speed often ranked lower on the list of threatening behaviors (AAA
Foundation for Traffic Safety, 2008). The AAA Foundation Traffic Safety Culture Index also shows that
90% of respondents identified cell phone use and texting as very serious threats to their safety. Eighty
percent identified distracted driving as a threat to safety. Ninety percent identified red light running red
and tailgating as “unacceptable” behaviors and 63% stated traveling 15 mph over the speed limit was
“unacceptable” (AAA Foundation for Traffic Safety, 2008).

Background and Literature 11| Page




One NHTSA report indicated that driver perceptions of unsafe behavior are not completely static across
age groups. Younger age groups tended to view speed as less unsafe, and generally, older respondents
rated speed as more unsafe. Most respondents consistently ranked the following as actions as threats to
their own safety (Schulman, Ronca, and Bucuvalas Inc., 1998):

» driving under the influence

passing a school bus that has its red lights flashing and the stop arm is in full view
failure to yield to traffic signals/devices

racing another driver

cutting in front of another driver

using the shoulder to pass

crossing a railroad when light is blinking

driving 20mph faster than other drivers

VVV VYV YVYVY

driving 10mph over the speed limit in a residential neighborhood.

A nationally representative Gallup survey confirmed motorists’ perceived threats were: cutting too close
in front, passing in a dangerous manner, and cutting-off at an intersection or at an exit, and. The study
further identifies, obscene gestures driving too close behind or beside, speeding, and running red lights
as threatening behaviors. When asked about the sufficiency of specific types of enforcement levels to
prevent specific behaviors, most felt behaviors other than speed required more law enforcement. For
example, 60% identified tailgating as insufficient, 57% identified weaving in and out of traffic, 47%
identified running red lights, 44% identified failure to stop, and 41% identified speeding enforcement as
insufficient. Although roadway users identify specific behaviors as unacceptable or a threat to their
safety, a large percentage of respondents report engaging in the same behaviors (The Gallup
Organization, 2003).

The Challenges of the Aggressive Driver

There are two challenges to identifying and addressing the aggressive driver: (1) the strategies to
motivate or deter risk taking by those who are prone to taking high risk is somewhat complicated and
(2) some aggressive driving behaviors, such as speeding are ubiquitous across all types of drivers.

One Minnesota study found that male drivers self-report significantly higher frequency of speeding,
driving while intoxicated, and safety belt non-compliance; age was a significant covariate meaning older
drivers reported lower frequency of the same behaviors. The same study also found that perceived
danger of speed was lower for younger respondents, rural respondents perceived driving while
intoxicated as less dangerous than urban respondents, and male respondents associated less danger
with seat belt non-use than females (Rakauskas M. E., Ward, Gerberich, & Alexander, 2007).

The motivating factors of higher risk drivers differ from low risk drivers. One study surveyed nighttime
drivers and found drivers with a higher blood alcohol content, exhibited lifestyles lacking in self-control.
The certainty of apprehension, recognition of impairment levels, and peer intervention showed no
impact on the likelihood of driving while impaired (Kean, Maxim, & Teevan, 1993). Understanding the
factors that motivate a high-risk driver aids in development of effective prevention strategies.

Background and Literature 12| Page
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The Evaluation Plan

Prior to implementation, the HEAT Project Team adopted an evaluation plan. In conjunction with DPS

and MSP, MnDOT developed the evaluation plan. Through a series of focused meetings with the

collaborating agencies and an exhaustive literature review
of similar programs, the project team identified the target
risk group and developed an operational definition of
aggressive traffic.

The data and team input clearly identify young drivers and
male drivers bear the highest risk of involvement in an
aggressive driving crash. Figure 1 shows that there are 2.7
male drivers involved in a crash for every female driver
involved in a crash. Additionally, Figure 1 shows that
younger drivers under the age of thirty years of age are
over involved in fatal and serious injury crashes and drivers
16-24 years of age are significantly over involved in fatal
and serious injury crashes.

The target high-risk group informed data collection
methods from MSP and the media education campaign
provided by DPS OTS.

The HEAT Project had three objectives:

1. Effect MN highways’ 85™ percentile speeds so they
are closer to the posted speed limit.

2. Heighten driver awareness of aggressive traffic
related safety issues through multi-media
education campaign.

3. Improve efficiency and effectiveness of aggressive
traffic enforcement efforts to affect the 85™
percentile speeds and aggressive traffic related
crashes.

AGGRESSIVE TRAFFIC:
Driving in a manner that
presents a threat to other
drivers, passengers,
pedestrians, and/or
bicyclists. This includes
unlawful speed, unsafe
speeds, inattentive
driving, driving under
the influence of drugs or
alcohol, texting while
driving, failure to follow
traffic signals (running
red lights/stop signs),
failure to yield, following
at an unsafe distance,
unsafe or illegal lane
changes (weaving in and
out of traffic), driving
without a seatbelt,

and/or improperly
belted /seated child.

In order to identify viable data sources for the final project evaluation, the evaluator surveyed each
participating department. The Minnesota Department of Transportation offered roadway speed data
from 36 data collection devices locations throughout Minnesota .Minnesota State Patrol agreed to log
all vehicle stops and outcomes while conducting a HEAT patrol. The Minnesota Department of
Transportation and MSP developed a custom data collection tool, the HEAT Officer Activity Report. The

Minnesota State Patrol collected all paper Activity Reports and organized those data into an electronic
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file. MnDOT hired a consultant to conduct a three-wave survey to measure education outcomes before,
during, and after active enforcement and education campaigns.

The evaluation research design offers a holistic assessment of the project outcomes using multiple data
to measure performance. For this report, MnDOT used four available data sources, which offer metrics
by which to measure program outcomes.

Evaluation Metrics
Key metrics identified in the HEAT Evaluation Plan measure the impact of the HEAT Project.

Evaluation Metrics - Citation Data
> Violator Stops by Age and Sex: the proportion of violators within a given age range and sex
stopped during an active HEAT Patrol

Evaluation Metrics - Roadway Speeds
> The 85™ Percentile Speed: the roadway speeds at which up to 85% of drivers travel in a given
time period (sometimes referred to as the operational speed). The HEAT Project aims to align
the 85™ percentile speeds with the posted speed limit.
» Percent Compliant: the percent of drivers traveling up to, but not over, the posted speed limit.
> Percent within Compliance Range: the percentage of drivers who travel up to ten miles per
hour over the Posted Speed Limit.

Evaluation Metrics - Crash Data
> Severe Crashes: the count of crashes that result in one or more person killed and/or seriously
injured™.

Evaluation Metrics - Public Perception and Attitudes Toward Aggressive Driving - Three
Wave Survey
> Education Campaign Recognition: the percent of survey respondents who saw or heard a HEAT-
related media message.
» Internalization of Messaging: high rating of self and friends feeling compelled to adopt the
behavior suggested in the media campaign.

! Fatal and serious injury crashes are the primary focus of the HEAT Program, which is in harmony with the mission
of Minnesota Toward Zero Deaths.

The Evaluation Plan 15| Page
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Table 2: HEAT Project Evaluation Plan 2009-2012
Objectives

Measure of Effectiveness

Data Source

Heightened enforcement will
affect MN highways’ 85"
percentile speeds so they are
closer to the posted speed
limit.

Heightened enforcement will
affect MN highways’ 85"
percentile speeds so they are
closer to the posted speed
limit.

A multi-media education
campaign will improve driver
awareness of aggressive
traffic related safety issues
through multi-media
education.

A multi-media education
campaign will improve driver
awareness of aggressive
traffic related safety issues
through multi-media
education.

85" percentile speed will more closely reflect
the posted speed limit

Effect and residual effect of Heightened
Enforcement on roadway speeds will be
measured. ATR and WIM data will be
analyzed before, during, and after enforcement
periods to measure change in the 85"
percentile speed and relationship between
changes in 85" percentile speed and proximity
of an enforcement zone

Type and duration of media campaigns will be
recorded and compared to population survey
respondents identify where they first learned
about the HEAT Project

Responses to a three wave population survey
of driver knowledge of and attitudes toward
aggressive traffic will be used to assess driver
awareness of aggressive driving behaviors
and efforts directed at reducing aggressive
traffic

ATR “and WIM" devices located
throughout MN.

ATR and WIM devices located
throughout MN

Media campaign types will be tracked
and three-wave population survey will
be administered.

Three-wave population survey that
measures attitudes toward
aggressive traffic and awareness of
heightened enforcement efforts.

Travel speed data provided by
Mn/DOT Traffic Forecast and
Analysis Section.

Travel speed data provided by
Mn/DOT Traffic Forecast and
Analysis Section.

DPS will facilitate the multi-media
campaign.

Mn/DOT Market Research Services
and Office of Traffic Safety and
Technology in conjunction with a
hired consultant will facilitate the
population survey.

DPS will facilitate the multi-media
campaign.

Mn/DOT Market Research Services
and Office of Traffic Safety and
Technology in conjunction with a
hired consultant will facilitate the
population survey.

2 ATR or Automatic Traffic Recorders are in road traffic speed and volume recording devices owned and operated by MnDOT.
> WIM or Weight in Motion devices are in road traffic speed, volume, and vehicle classification recording devices owned and operated by MnDOT.

The Evaluation Plan
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Objectives

Measure of Effectiveness

Data Source

Heightened aggressive traffic
enforcement efforts will
positively affect 85" percentile
speeds.

*Heightened aggressive traffic
enforcement efforts will
positively affect aggressive
traffic related crashes.

Measure relationship between enforcement
and 85" percentile speed

Measure relationship between enforcement
and roadway crash data

MSP will track hours of enforcement,
traffic stops and citation by type and
number. Citations will also be tracked
by age-group and sex of violator
within enforcement zones during
Heightened Enforcement periods.

ATR and WIM devices located in
enforcement zones

MSP will track traffic stops and
citation by type and number. Citations
will also be tracked by age-group and
sex of violator within enforcement
zones during Heightened
Enforcement periods

Roadway crash data extracted from
TIS

MSP and local law enforcement
agencies will collect data pertaining
to HEAT enforcement schedules,
citations issued during HEAT
enforcement periods, specific to
targeted enforcement zones.

Travel speed data provided by
Mn/DOT Traffic Forecast and
Analysis Section.

MSP and local law enforcement
agencies will collect data pertaining
to HEAT enforcement schedules,
citations issued during HEAT
enforcement periods, specific to
targeted enforcement zones.

Mn/DOT OTST will extract and
analyze TIS Crash Data.

*This is a long-term goal which will require analyses at least one year following the HEAT campaign.

The Evaluation Plan
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Analyses of Citation Data

From July 2009 through August 2012, law enforcement officers stopped 122,284 stops during active
HEAT patrols. Each stop may result in one or more possible warnings, citations, or arrests. Seventy-five
percent of stops resulted in at least one warning in addition to a citation or arrest; nearly 70% of all
stops resulted in one or more warning alone. Thirty percent of the HEAT stops resulted in one or more
citation.

Figure 4: Violator Stop Outcomes During HEAT Patrols, N=122,284 Stops

Stop Outcomes During HEAT
Patrols N=122,284

Stops for which one
or more warning was
issued n=92,429

Warnings Citations
85,377 28,847

Stops for which one
or more citation was

/;33 issued n=36,214

79

Stops for which one
or more arrest was
made n=867 331

Arrests

Note. 122,284 stops represent traffic stops for which complete data were available. Actual number of traffic stops may be
greater than 122,284.

The benefits of the HEAT Project extended beyond just traffic safety! Through HEAT traffic patrols, law
enforcement took into custody over 300 persons with an outstanding warrant. Additionally during HEAT
Patrols, law enforcement officers arrested 200 impaired drivers!

As determined prior to the start of the 2009 HEAT Project, young drivers and male drivers bear the
greatest risk of involvement in a fatal and serious injury crash. As shown in Figure 5, a similar patter also
exists among traffic law violations. Figure 5 shows the percent within sex and age group of all violators
stopped during HEAT Patrols. Here we can see that, like traffic fatalities and serious injuries, young adult
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drivers account for a disproportionate number of traffic stops. As a group, male drivers, account for
nearly two out of three traffic stops. Overlaid is the outline of the percent of fatal and serious injuries
for the same age group and sex. We can see that young drivers and male drivers account for a
disproportionate number of fatalities.

The proportion of citations for each age group in Figure 5 offers an assessment of observed unsafe
driver choices juxtaposed with the outcomes of unsafe driver choices. Traffic fatalities and serious
injuries among males between 30 and 50 years old drop dramatically; however, the proportion of
citations issued for the same group only drops slightly. A similar pattern exists for females in their mid-
twenties through mid-forties. For drivers 57 years and older, the proportion of fatalities and serious
injuries is only slightly greater than the proportion of violators stopped during HEAT patrols.

Figure 5: Traffic Fatalities and Serious Injuries by Age and Sex of Driver
Overlaid Violator Stops by Sex and Age Group of Driver

During HEAT Patrols, officers stopped drivers engaged in a behavior that threaten themselves or other
roadway users. These stops may result in one or more warning, citation, or arrests. Figure 6 shows the
leading warning types issued in HEAT Patrol stops. Speed violations account for over half of all warnings,
and driver’s license violations, vehicle documentation, and equipment violations accounted for 32% of
warnings issued.
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Figure 6: Leading Warnings Issued During HEAT Patrols

Lane

Disregard of TCD 1%
Keeplng/weavmg 1%

Distraction 1%
DL Violation 4%

B —_ Other Moving
Violation 4%

Equipment 18%

Speed 61%

Note. This graph shows the leading warnings issued during HEAT Patrols. This graph shows 109,266 of 109,599 total citations

issued. Violator stops may result in one or more warning issued.

During HEAT Patrols, law enforcement officers issued 41,403
citations. Speed violations accounted for just more than half

of all citations, and driver’s license violations, vehicle HEAT PATROLS RESULTED IN

110,000 violator stops; of
which, illegal or excessive

documentation, or equipment violations accounted for 40% of
citations. Figure 7 shows the leading citation types issued
during HEAT Patrols. Seat belt violations accounted, disregard

speed accounted 61% of all
citations!

for traffic control devices, and distraction each account for
only one percent of citations issued. Reckless driving, lane
keeping, and tailgating accounted for less than one-percent of
all citations issued.
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Figure 7: Leading Citations Issued During HEAT Patrols

Improper or no
restraint 1%

/'. fo—
DL Violation 8%/ 1

Disregard of TCD 1%

Vehicle
Documentation 15%

Speed 55%

Equipment 17%

Note. This graph shows the leading citations issued during HEAT Patrols. This graph shows 40,125 of 41,403 total citations
issued. Violator stops may result in one or more citation issued.

The HEAT Patrols did not aim to target impaired driver.
However, HEAT Patrols resulted in over 200 impaired driver
arrests! HEAT did not only influence traffic safety, but also HEAT Patrols resulted. in
affected criminal apprehension. Nearly half of all arrests 41,000 citations, of these,
were of persons who had an outstanding warrant! illegal or excessive speed

accounted for 55% of these
citations!
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Figure 8: Leading Reasons for Arrest During HEAT Patrols

Equipment
10
Fleeing %

3% _

e

Vehicle
. . Documentatio
Driver's License -

Violation —
6% Impairment due to

alcohol or drugs
/ | 32%
Forgery/Check

Theft/Tresspassing
1%

Outstanding
Warrant
46%

Note. This graph shows the leading reasons for arrest. This graph shows 712 of 867 arrests made. Violator stops may result in

one or more arrest.

The HEAT Project aims to improve traffic safety. The number
and reason for vehicle stops offers some perspective on the
prevalence and type of unsafe choices drivers make. The

ambition of HEAT Patrols is to eliminate unsafe driving choices. OVER 300 outstanding

warrants were served and
200 impaired drivers were
arrested during HEAT

patrols!

Analyses of Citation Data 22 |Page




Analyses of Roadway Speed Data

The HEAT Project strives to reduce travel speeds so they are closer to the posted speed limit. The 85"
percentile speed measures the operating speed of specific roads. The 85" percentile speed is the speed
at which 85% of the observed vehicles travel at or below.

In order to recognize the impact of the HEAT Project on driver behavior, the project team added two
more measures to the original Evaluation Plan: the percent of drivers compliant with the PSL and the
percent of drivers traveling up to 10mph over the PSL.

Figure 9: Baseline 85th Percentile Speeds, July 2008-June 2009

Baseline 85" Percentile Speeds
July 2008-June 2009

W HEAT Location

Urban freeway

Non-HEAT Location

ay

highway |Rural

lane/| highway

)
=
©
+
v
s
Q
)
=
o
s}
©
-
wv
o
Q
=
=
>
©
3
>
©
3
o
S~
Q
c
L

Source: MnDOT Roadway Speed Recording Devices July 2008- June 2009.

85th Percentile speed will more closely reflect the posted speed limit
During the HEAT Project, the 85" percentile speed decreased for most roadway types. The evaluation
team analyzed roadway speed data aggregated by roadway type and posted speed limit

A Friedman’s Non-Parametric test determined whether speeds across three time points, before HEAT
(July 2008-June 2009), during HEAT (July 2009-July 2012), and after HEAT (August 2012-May 2013), were
statistically different. On roadway types with statistically significant reductions of roadway speed, the
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research team applied a post-hoc analysis with Wilcoxon signed-rank tests with a Bonferroni correction
applied. The evaluation team found that the roadway speed dataset available did not fit the
assumptions of normal distribution and homoscedasticity; therefore, these methods are ideal (IBM
Corporation, 2011). The evaluation team applied the same method to other measures of speed
compliance, which showed promising improvements in driver behavior!

For some designated HEAT corridors, the 85" percentile speed changed significantly.* On rural 65 mph
divided highways, the 85™ percentile speeds dropped significantly from the baseline period to active
enforcement and post enforcement.® Analyses of roadway speeds on urban divided highways with a
posted speed limit of 65 mph also revealed a statistically significant reduction of speed from the
baseline and during enforcement to the post enforcement period.®

In order to understand the impact of HEAT enforcement on the 85" percentile speed, the research team
conducted a post-hoc analysis, which offers granular comparisons of each time point for all roadway
types with statistically significant variance in the 85" percentile speed.

During active HEAT enforcement on 65mph divided highways, roadway speed data show a statistically
significant reduction of the 85" percentile speed compared to the baseline condition. The 85" percentile
speed decreased from 74.8mph during the baseline period, to 74.1mph during the active HEAT

enforcement and 74.0mph after the HEAT project.”® % °

4 Comparisons that are reported as ‘significant’ or ‘statistically significant’ indicate sufficient variance across each
time point to rule out random fluctuations i.e. attributable to the HEAT Program.

> Comparison of 85" percentile speeds on 65mph rural divided highways )(2(2) =6.727, p = 0.035.

¢ Comparison of 85" percentile speeds on 65mph urban divided highways )(2(2) =10.000, p = 0.007.

7 Comparison of 85" Baseline to Treatment Period on 65mph rural divided highways (Z = -2.668, p = 0.008).

8 Comparison of 85" percentile speed baseline to post-treatment period on 65mph rural divided highways (Z = -
1.857, p = 0.063).

? Comparison of 85" percentile speed treatment to post-treatment period on 65mph rural divided highways (Z = -
0.190, p = 0.850).
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Figure 10: Change in 85th Percentile Speed by Time Point and Roadway Type

p=.149 p=.291 p=.035** p=.007*** p=.104 p-=.368

Number of MPH the 85th Percentile Speed is Over the PSL

Rural Rural Urban Urban

55 mph 60 mph 65 mph 70 mph

2-lane/2-way Divided Highway Interstate

Source: MnDOT Roadway Speed Recording Devices 2008-2013 and HEAT Officer Activity Reports 2009-2012.Note.! Baseline
data and active HEAT enforcement data are matched by locations, hour of day, and day of year, which is then adjusted for day
of week. 2Outputs for statistical tests are available in Appendix D.

*Statistically Significant at p<.10

**Statistically Significant at p<.05

***Statistically Significant at p<.01

**x*Statistically Significant at p<.001

On rural 55mph and 60mph 2-lane/2-way roads, roadway speed data show no significant residual
impact on travel speed the year following the HEAT Project. However, roadway speed data for rural,
65mph, divided highways show significant speed reductions.

Compliance with the Posted Speed Limit

The percent of drivers traveling up to the posted speed limit measures the level of driver compliance.
During the HEAT Project, on rural, 55mph, 2—Iane/2-ways10 and urban, 70mph, interstates, driver
compliance with the speed limit increased significantly.™

10 Proportion compliant with PSL on rural, 55mph 2-lane/2-way ){2(2) =5.643, p =0.060.
n Proportion compliant with PSL on urban, 70mph, interstates )(2(2) =14.000, p = 0.001.
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Generally, the average percentage of drivers compliant with the PSL for before, during, and after HEAT
periods at treated rural. On 55mph, 2-lane/2-ways roads 19.1% of drivers complied with the speed limit,
during active HEAT enforcement 20.4% of drivers complied with the speed limit, and after the HEAT
Project 19.0% of drivers complied with the speed limit. Significantly, more drivers complied with the
speed limit during HEAT enforcement compared to the baseline period.*

The average percentage of drivers compliant with the PSL before, during, and after HEAT periods at
treated urban, On 70mph interstates, 30.0% of drivers complied with the speed limit during the baseline
period, 45.4% of drivers complied with the speed limit during HEAT enforcement, and 55.0% of drivers
complied with the speed limit after the HEAT Project. Compliance increased significantly across each
period.™

The residual effect of the HEAT Project on the percent of drivers compliant with the posted speed limit
varies. Urban, 70mph interstates showed the greatest increase in compliance with the posted speed
limit and compliance increased one year following the HEAT Project. On most other roadway types,
driver compliance decreased following the HEAT Project.

12 Comparison of proportion of compliant with PSL on rural, 55mph, 2-lane/2-way baseline to treatment period (Z =
-0.798, p = 0.425).

B Comparison of proportion compliant with PSL on urban, 70mph, interstates baseline to treatment and the
treatment to post-treatment periods (Z =-2.366, p = 0.018).
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Figure 11: Percent of Drivers Compliant with PSL by Time Point and Roadway
Type
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Source: MnDOT Roadway Speed Recording Devices 2008-2013 and HEAT Officer Activity Reports 2009-2012.

Note." Baseline data and active HEAT enforcement data are matched by locations, hour of day, and day of year, which is then
adjusted for day of week. 2Outputs for statistical tests are available in Appendix D.

*Statistically Significant at p<.10

**Statistically Significant at p<.05

***Statistically Significant at p<.01

**x*Statistically Significant at p<.001

The percent of drivers traveling up to 10mph over the posted speed limit measures a broader range of
driver compliance. On rural, 65mph, divided highways,14 rural, 70mph, interstates,”® and urban, 70mph
interstates'® driver compliance increased significantly. Specifically, driver compliance increased

! percent up to 10mph over PSL on rural, 65mph, divided highwaysxz(z) =21.922, p =0.000.
> percent up to 10mph over PSL on rural, 70mph, interstates )(2(2) =7.429, p =0.024.
'® percent up to 10mph over PSL on urban, 70mph, interstates )(2(2) =14.000, p = 0.001.
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significantly between the baseline and active HEAT enforcement®” followed by statistically significant
compliance reductions following the HEAT Project.’®

Figure 12: Percent of Vehicles Traveling up to 10mph Over Posted Speed Limit

Percent of Vehicles Traveling AT or BELOW Posted Speed Limit
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Source: MnDOT Roadway Speed Recording Devices 2008-2013 and HEAT Officer Activity Reports 2009-2012.

Note." Baseline data and active HEAT enforcement data are matched by locations, hour of day, and day of year, which is then
adjusted for day of week. 2Outputs for statistical tests are available in Appendix D.

*Statistically Significant at p<.10

**Statistically Significant at p<.05

***Statistically Significant at p<.01

**x*Statistically Significant at p<.001

On urban 70mph interstates, 95.1% of drivers complied within 10mph of the posted speed limit during
the baseline period, 98.0% of drivers complied during active HEAT enforcement, and 96.9% of drivers
complied within 10mph following the HEAT Project, respectively. The roadway speed data shows

v Comparison of percent up to 10mph over PSL on rural, 65mph, divided highways baseline to treatment period (Z
=-5.913, p = 0.000)

1 Comparison of percent up to 10mph over PSL on rural, 65mph, divided highways treatment to post-treatment
period (Z=-3.037, p = 0.002).
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statistically significant changes in driver compliance within 10mph of the posted speed limit.*® Driver
compliance increases significantly between the baseline and active HEAT enforcement period,”
followed by a smaller but statistically significant compliance decrease between active HEAT
enforcement and following the HEAT Project.”

One year following the HEAT Project, the percentage of drivers traveling up to 10mph over the PSL
dropped below that of the treatment period, but not below the baseline period. There effect of HEAT
enforcement appears to wane after one year.

The Impact of HEAT on Roadway Speeds and Driver Compliance with the

Posted Speed Limits
Most roadway types show a positive change in overall speed and or increased compliance with the
posted speed limits.

e Urban, 70mph interstates showed a less than one mile per hour change in the 85" percentile
speed, but showed a tremendous increase in the percent of drivers who were compliant with
the posted speed limit during and after the HEAT Project — a profound increase in compliance
during and after the HEAT Project.

e Rural, 70mph interstates showed a slight, non-significant increase in the 85" percentile speed,
but there was a statistically significant increase in the percentage of drivers traveling up to
10mph over the PSL — a promising increase in compliance during the HEAT Project

e Urban, 65mph, divided highways showed a slight decrease in the 85" percentile speed after the
HEAT Project and only slight, non-significant changes in the percent compliant with the PSL and
percent within 10mph over the PSL.

e Rural, 65mph, divided highways showed a significant decrease in the 85" percentile speed,
slight, non-significant increase in the percent of drivers compliant with the PSL, and slight but
significant increase in the percent of drivers within 10mph of the PSL.

e Rural, 60mph, 2-lane/2-way roads showed a noticeable, but non-significant decrease in the 85"
percentile speed and percentage of drivers compliant with the PSL. The percentage of drivers
within 10mph over the PSL was 10 percentage points higher during and after the HEAT Project,
but these variations were not statistically significant.

9 Comparison of percent up to 10mph over the PSL, urban, 70mph, interstate baseline to post-treatment periods
(Z=-2.366, p = 0.018).

20 Comparison of percent up to 10mph over the PSL, urban, 70mph, interstate baseline to treatment periods (Z = -
2.366, p = 0.018).

2 Comparison of percent up to 10mph over the PSL, urban, 70mph, interstate treatment to post-treatment periods
(Z=-2.366, p = 0.018).
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e On rural, 55mph, 2-lane/2-way roads the 85" percentile speed decrease and percentage of
compliance with the posted speed limit increased. The percent of drivers traveling up to 10mph
over the posted speed limit hovered at only 88% for every time point.

e The residual effects of the HEAT Project, with some exceptions, begin to wane within the year
following the heightened enforcement.

e Rural 2-lane/2-way roads show an interesting story; in 2005, MnDOT increased some 55mph
speed limits to 60mph. At these locations heightened speed enforcement occurred in 2005-
2006. In that time, most drivers traveled roughly 12mph over the posted speed limit on the
rural, 55mph, 2-way/2-lane roads (66-67mph), even with additional enforcement. During this
HEAT Project, on roads where the posted speed limit increased to 60mph, most drivers traveled
roughly 8mph over the posted speed limit (67-69mph).

e At the 60mph locations, the 85™ percentile speed dropped slightly more with active HEAT

enforcement. These differences are not statistically significant, but may warrant further
observation.
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Analysis of Crash Data

The primary aim of the HEAT Project is to reduce fatal and serious injury crashes by addressing
aggressive driving behaviors. This section shows the findings from analyses of crash data within
designated HEAT Zones and from a random selection of crashes on non-HEAT Zone roadways.

HEAT enforcement occurred on county roads, trunk highways, and interstates throughout Minnesota.
Because enforcement corridor criteria included crash history, these analyses are at higher risk of
sampling bias.?” One strategy to overcome the potential selection bias is to compare the treatment
segments between time points and against randomly selected comparison (control) roadway segments.

Within HEAT Enforcement Zones, fatal and serious injury crashes dropped 4% from the baseline period
to the treatment period; whereas, fatal and serious injury crashes in control segment dropped 17%. A
Chi Square test determine whether changes between the baseline and treatment period for both groups
significantly differ. When comparing HEAT roadway segments to control roadway segments, the
difference between the baseline and treatment period did not statistically differ.

These analyses indicate the HEAT Project had little to no impact on road fatalities or serious injuries.

Table 3: Crosstab Fatal and Serious Injury Crashes Within HEAT Zones and
Within Non-HEAT Zones by Baseline and During the HEAT Project Time Points

Baseline During HEAT
Roadway Type Treatment Group July 2006 - July 2009 - X
June 2009 June 2012
HEAT Roadway Segments 58 56
Interstates Control Roadway Segments 26 14 2.382 0.122
. HEAT Roadway Segments 148 140
Trunk Highways Control Roadway Segments 119 94 0.987 0.320
HEAT Roadway Segments 64 60
County Roads Control Roadway Segments 164 148 0.032 0.858
HEAT Roadway Segments 269 258
Total Control Roadway Segments 308 257 1.317 0.251

Source: MnDOT Oracle Crash Data July 2006-June 2012.

2A sampling bias is an error caused by non-random sampling of a population i.e. high or low performers being
selected for a trial. In these situations, causality is uncertain.
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2012 Survey Results: Attitudes and Perceptions of Aggressive Driving

Behaviors and Related Enforcement Messaging

In order to assess the effectiveness of the aggressive driving messaging, MnDOT conducted a state-
representative survey before the HEAT campaign began - 2009, just over one year into the program -
2010, and just after the program concluded - 2012. This survey revealed public perception and attitudes
toward speed, enforcement of traffic safety laws, and the education campaign associated with the HEAT
Project. Generally, respondents remained consistent across survey wave.

This section shows the key findings from all three surveys. Figure 14 shows that the frequency in which
respondents saw a law enforcement officer varied little from 2009-2012. Unfortunately, over half of
drivers felt they could exceed the posted speed limit by up to five miles per hour without being stopped
and nearly one-third said they could drive between six and 15 miles over the speed limit!

When asked whether the amount of law enforcement for specific traffic safety issues was sufficient,
most drivers said enforcement for speeding and red light running was ‘about right’. They also felt the
amount of enforcement for tailgating was insufficient. Respondents did not recognize the connection
between speeding and tailgating. This finding may serve to inform future programs.

Figure 13: Frequency of Seeing a Law Enforcement Officer

2012 HEAT 2010 HEAT 2009 Heat
Campaign

m Almost every day W 2 or 3 times a week

2 or 3 times a month M | ess often

Source: Heightened Enforcement of Aggressive Traffic (HEAT) Speed Management Program, 2012 Survey Results: Attitudes
and Perceptions of Aggressive Driving Behaviors and Related Enforcement and Messaging.
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Figure 14: Perceived Amount of Enforcement by Traffic Safety Issue

Speed limit Running red lights Weaving in and out of Tailgating

(1.87 Mean) (1.70 Mean) traffic (1.55 Mean)
(1.60 Mean)

B Too much ®Aboutright = Notenough ®Don'tknow

Source: Heightened Enforcement of Aggressive Traffic (HEAT) Speed Management Program, 2012 Survey Results: Attitudes
and Perceptions of Aggressive Driving Behaviors and Related Enforcement and Messaging.

Younger drivers tended to consider internal factors when deciding how fast to drive. Compared to their
older counterparts, 18-34 and 18-24 rate ‘the chance of being stopped’ and ‘time to get to destination’
as important factors for speed selection. A greater percentage of drivers 35 years and older considered
weather conditions, the posted speed limit, what they thought was safe, speed of traffic, and amount of
traffic as important factors for speed selection.

MOST respondents felt that
the amount of speed
enforcement was sufficient,
but the amount of

enforcement to prevent
tailgating was not
sufficient.
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Figure 15: Factors Respondents Said Are Very Important When Deciding How
Fast to Drive

Weather The chance Your past The Posted What How much The Speed How much
conditions of being experience speed limit speed you traffic there of other time you
stopped by driving the think is safe is on the traffic  have to get
police road road to your
destination

m18-24yearsold mM25-34yearsold m35-64yearsold m65yearsoldand older

Source: Heightened Enforcement of Aggressive Traffic (HEAT) Speed Management Program, 2012 Survey Results: Attitudes
and Perceptions of Aggressive Driving Behaviors and Related Enforcement and Messaging.

In regards to aggressive driving behavior, the perception of safety threats varied significantly differences
between age groups. Younger respondents were significantly less likely than other age groups to rank
distracted and inattentive driving, talking on a cell phone, disobedience of traffic signals, weaving in out
of traffic, tailgating, and driving 10 miles per hour below
the speed limit as major threats to safety.

YOUNGER drivers tend to

e Two-thirds (66%) of younger respondents ranked . .
consider more internal

distracted and inattentive driving as a major threat,
compared to 83 percent of 24 to 34 year olds, 85

percent of 35 to 64 year olds, and 81 percent of fast to drive.
respondents 65 years of age or older.

factors when deciding how

e Forty-two percent of younger respondents viewed
talking on a cell phones threatening behavior,
compared 57 percent (35 to 64 year olds) and 78
percent (65+).

e Fifty-four percent of younger drivers reported disobeying traffic signals as a personal threat,
compared to 69 percent of 35 to 64 year olds, and 77 percent of respondents 65 years of age or
older.

e Forty-two of younger respondents said weaving in and out of traffic was a major threat
compared to 70 percent of respondents 65+.
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e Just over one-third of younger respondents (34%) said they perceived tailgating as a major
threat, a significantly lower percentage than all other age groups (57% of 24 to 34 year olds,
63% of 35 to 64 year olds, and 67% of 65+ respondents).

e Seventeen percent of younger respondents identified driving 10 miles below the speed limit as a
threatening behavior, compared to 32 percent of 25 to 34 year olds.

e One exception - younger respondents were significantly more likely to say driving 10 miles
above the speed limit was a major threat than 25 to 34 year olds (46% to 28%).

Figure 16: Behaviors Respondents Rated as Threatening to Their Own Safety

93% 94%

DWI Texting while driving Distracted or inattentive  Talking on a cell phone
drivers

W 18-24 yearsold m25-34yearsold m35-64 yearsold W65 years old and older

Note. Arrows denote statistically significant differences between groups.
Source: Heightened Enforcement of Aggressive Traffic (HEAT) Speed Management Program, 2012 Survey Results: Attitudes
and Perceptions of Aggressive Driving Behaviors and Related Enforcement and Messaging.

On a positive note, respondents perceive driving while intoxicated, texting, and inattention as major
threats to their safety. These topics receive a great deal of media attention and have become part of the
public discourse. The responses shown may be a reflection of exposure on the subject matter. The
perceptions of speed may be malleable through strategic messaging and media attention.
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Figure 17: Behaviors Respondents Rated as Threatening to Their Own Safety
(Cont’d)

Disobedience of Weaving in and out of Tailgating Driving 10 miles per Driving 10 miles per
traffic signals traffic hour over the speed hour below the speed
limit limit
M 18 - 24 years old M 25 - 34 years old m 35 - 64 years old M 65 years old and older

Note. Arrows denote statistically significant differences between groups.

Source: Heightened Enforcement of Aggressive Traffic (HEAT) Speed Management Program, 2012 Survey Results: Attitudes
and Perceptions of Aggressive Driving Behaviors and Related Enforcement and Messaging.

HEAT survey results from 2009 to 2012 showed a significant reduction of respondents who say
weaving and tailgating where major threats. In 2009, 62% said weaving in and out of traffic was

a major threat; this dropped to 54% in 2012.

Respondents recalled visible law enforcement presence on the roads; most saw an officer two
or more times per week. Most respondents reported
enforcement of speeding and red light running as
sufficient. A majority reported enforcement to prevent
tailgating as insufficient. Respondents rated tailgating
as a major threat to safety, yet they did not rate

THE public recognizes the
safety risks associated with

DWI, texting while
driving, and inattention.

speeding as a threat to safety. The disconnection
between perceived safety risk of speeding and the true
threat of speeding may be worthy of further study.
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Figure 18: Respondents Who Report Having Seen, Heard, or Read about
Increased Enforcement

Note. Arrows denote statistically significant differences between groups.
Source: Heightened Enforcement of Aggressive Traffic (HEAT) Speed Management Program, 2012 Survey Results: Attitudes and Perceptions of

Aggressive Driving Behaviors and Related Enforcement and Messaging.

Note. Respondents who report they have seen a message are not confirmed to have seen a message from the HEAT Education Campaign.
The HEAT Survey included questions that help evaluate impact of the education campaign. To assess the
level of saturation of the HEAT education campaign, the survey asked respondents to report the subject
matter of recently viewed/heard traffic safety messages. In order of frequency, respondents reported
DWI enforcement along with buzzed drinking awareness, not to text and drive, seatbelt enforcement,
and speed enforcement. Many respondents said one or more item, such as speeding and drinking or
distraction and texting.

By asking questions about a respondent’s level of support for the subject of safety messages and their
liking of the presentation style, researchers can determine
whether respondents internalized a safety message.

Seventy-six percent of respondents stated that they o
PUBLIC recognition of the

support the message and 59 percent said they liked the . . .
safety risks associated with

presentation style.

speed remains a challenge.

By asking respondents whether they felt the safety
message would compel their friends, researchers can

determine the safety message’s impact on behavior (Nan,
Attitude, The Influence of Liking for a Public Service
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Announcement on Issue, 2004). Two-thirds of respondents reported they and their friends would feel
compelled to change their behavior due to the safety message. Twenty-one percent of respondents said
they would not feel compelled to drive more safely and sixteen percent said their friends would not feel
compelled to drive more safely. These findings are positive; however, the challenge to reach those less
responsive to current education campaigns remains.

Table 4: Perceived Message Impact on Self and Friends

Responses “Do you think this advertising “Do you think this advertising
about unsafe driving compelled you | about unsafe driving compelled

to drive more safely? your friends to drive more
safely?

Ra.nk 6 (strongly compelled to 30% 29 %
drive more safely)

5 16 % 21%
4 16 % 24 %
3 14 % 16 %
2 6% 7%
1 4% 3%
0 (not at all compelled) 11% 6 %

While we cannot pinpoint the exact message that respondents were referring to, we do have a general
sense that from the public’s perspective, safety messages merge into a larger construct of traffic safety.
As traffic-safety, education moves forward, two key challenges are before traffic safety professionals:
(1) help the public recognize the safety risk associated with speed and (2) to reach those audiences for
whom current education strategies do not resonate.

Recommendations to Bolster Existing Traffic Safety Education Campaigns

Reconcile the gap between what the public perceives to be high-risk driving behaviors and truly
dangerous driving behaviors in order to build an effective public discourse on traffic safety.
Findings from the HEAT Wave Il survey and existing literature show a gap between behaviors the public
perceives as high-risk and endorsed high-risk behavior. By building on existing beliefs about traffic
safety, traffic safety professionals can address this gap (Farrelly, et al., 2002) (Riordan, 2010) (Wilde,
1993). For example, traffic safety organizations can promote a public construct (brand) of traffic safety
that consists of a series of topics within traffic safety that are incremental and disseminated over time
(Wilde, 1993). A construct or brand of traffic safety would acknowledge more publicly recognized
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dangerous driving behaviors while simultaneously introducing less recognized dangerous behaviors into
the construct.

Customize the messaging for those who are at highest risk of violating traffic safety laws.

In the HEAT Wave Il survey, respondents indicated a high level of awareness of traffic enforcement
related messages; however, only six percent were verifiably aware of the HEAT campaign. The next mass
media campaign should strive to reach a wider audience through effective messaging and media venues
used by the target audience. Higher-risk target audiences require proven messaging our target audience
specifically (Moan, 2011).

Mass media education includes four key components: the source (who is saying it/messenger), the
characteristics of the recipient (target audience), the content (what is the message and how/where is it
presented), and the channel of communication (method of persuasion) (Wilde, 1993).

The messenger and the audience: The HEAT Wave Il survey asked how well the respondents liked
the presentation style of the traffic-safety, enforcement message (including HEAT and non-HEAT media).
Sixty-three percent of 18-24 year olds and 53% of 25-34 year olds liked the presentation style, which
indicates some opportunity for improvement.

Public Service Announcements (PSAs) should resonate with the target audiences, which will vary
depending on the intended target audience.

One way to effectively alter higher-risk behaviors is to address attitudes toward those
behaviors, address the descriptive norms (peer behaviors), and initiate autonomy to avoid the
high-risk behavior; this is particularly true for younger male drivers (Moan, 2011).

Effective PSAs improve toward traffic safety. By measuring target audiences’ liking of the PSA,
traffic safety professionals can determine the impact of a PSA. Previous research shows that
PSA’s liked by the target audience, impact attitudes more than PSAs disliked by the target
audience (Nan, The Influence of Liking for a Public Service Announcement on Issue Attitude,
2008). Note liking is in reference to the presentation style of the PSA, not whether the audience
likes or dislikes the intended message.

Effective PSA messages portray persons who the target audience can identify with (Farrelly, et
al., 2002) (Riordan, 2010) (Wilde, 1993).

Content: Both the message and the tone of the message are critical for an effective PSA .

Research shows that authoritarian, lecturing, and punitive message styles are ineffective in
changing attitudes and behaviors (Farrelly, et al., 2002) (Riordan, 2010) (Wilde, 1993)
(Wakefield, et al., 2006). Such messaging strategies trigger psychological reactance, commonly
referred to as “reverse psychology.” Additionally, threats of punishment have little to no effect
on those drivers likely to engage in aggressive driving behaviors (Constantinou, 2011).
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Public Service Announcements and education strategies should promote the desired behavior.
Effective PSAs offer positive messages that reinforce or model the desired behavior. Positively
toned messages persuade more effectively than negatively toned messages (Wilde, 1993) (Nan,
The Influence of Liking for a Public Service Announcement on Issue Attitude, 2008) or fear
evoking messages which lead to defensive avoidance (Lewis, Watson, Withe, & Tay, 2009).

It is also important that PSA messaging include strategies to avoid the undesired behavior
(Wilde, 1993) (Lewis, Watson, Withe, & Tay, 2009) and feasible strategies to engage in the
desired behavior (Moan, 2011). The persuasiveness of a message is lost if the audience is left

with a sense of helplessness.

The advocated behavior change should occur in incremental steps rather than promoting drastic
behavior changes (Wilde, 1993).

Draw on the power of peer pressure. Descriptive norms (what one’s friends think and do) are
strong predictors to behavior for teens and young adults (Moan, 2011).

Channel of communication: The media sources used should be one that is accessible in relation to

driving and the target audience.

Messages are more likely effective if they have high immediacy to the act of driving (Wilde,
1993). Television reaches a large audience, but most drivers experience little to no to exposure
television messages during the act of driving. On the other hand, messages presented via a
roadside billboards and radio offer high exposure during the act of driving (Wilde, 1993).
Furthermore, the venue of messaging should be one utilized by the target audience — young and

young male drivers.

The field of public health offers several decades of experience promoting or changing health behaviors
through media education campaigns; therefore, those lessons should inform traffic safety, education

campaigns.
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Multi Media Public Education Campaign

The multi-media education campaign consisted of print ads, radio spots, pump toppers, television ads,
and press releases. Figure 13 shows one of the print advertisements associated with the HEAT Project.
Radio spots focused on messages about increased speed enforcement and the consequences of speed
citations. Some advertising also noted the safety risk speeders pose.

Figure 19: Print Media Used for the 2010 HEAT Education Campaign

The “Heavy foot? Light
wallet.” Message originated
from the National Highway

Transportation Safety
Administration (NHTSA) as
one of their national speed

education and enforcement
campaign taglines. This
same tagline appeared in
television messages that
informed viewers of
increased speed
enforcement.

The media campaigns
appeared in multiple media
sources. Tables 4 through 6
show the media sources and
the number of weeks in
which the HEAT messages
appeared in said media
source. In 2010, media
messages began in April and
ran through September. The
2011 media campaign began

in June and ran through
September, and the 2012
campaign began in July and concluded the first week of September. Following the media campaign of
2010, the Minnesota Department of Public Safety modified the print media, but the taglines “Heavy
Foot? Light Wallet.” and “Obey the sign. Or pay the fine” remained with the campaign throughout the
HEAT Project.

Multi Media Public Education Campaign 41 |Page



http://www.nhtsa.gov/
http://www.nhtsa.gov/
http://www.nhtsa.gov/

The 2011 media campaign was notably shorter, compared to the 2010 media campaign. The 2012 media

campaign was the shortest. Drawing on findings from the second HEAT Survey, MnDOT sponsored a

normative messaging campaign that augmented the 2012 education campaign.

Table 5: HEAT Media Campaign Calendar 2010

\EW, September

Television 1 week 1 week | 4 weeks 4 weeks 2 weeks 2 weeks

Radio 1 week 1 week | 4 weeks 4 weeks 4 weeks 2 weeks

Print 1 week 1 week 1 week
=3l Pump Toppers 3 weeks 4 weeks 4 weeks 4 weeks
ISl Sport Events 2 weeks 4 weeks

Racetrack

Transit 3 weeks 4 weeks 4 weeks

Truck Sides

Digital

Source: Minnesota Department of Public Safety, Office of Traffic Safety.

Table 6: HEAT Media Campaign Calendar, 2011

‘ August September

Television 5 weeks 4 weeks 2 weeks
Radio 1 week 5 weeks 4 weeks 2 weeks
Print 1 week 1 week 1 week

=il Pump Toppers 3 weeks 5 weeks 4 weeks 4 weeks

ISl Sport Events 4 weeks
Racetrack 3 weeks 5 weeks 4 weeks 4 weeks
Transit
Truck Sides
Digital

Source: Minnesota Department of Public Safety, Office of Traffic Safety.

Table 7: HEAT Media Campaign Calendar, 2012

August September
Television 2 weeks 2 weeks
Radio 2 weeks 2 weeks
Print
il Pump Toppers 2 weeks 4 weeks 1 week
ISl Sport Events 5 weeks
Racetrack
Transit
Truck Sides 2 weeks 4 weeks 1 week
Digital 2 weeks 2 weeks

Source: Minnesota Department of Public Safety, Office of Traffic Safety.
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Conclusions

The traffic stop data recorded by law enforcement officers served as a proxy for observed behavior.
Ideally, all drivers would comply with all traffic safety laws, thus eliminating the need for traffic stops.
By leveraging the traffic stop data, the research team identified prevalent behaviors and some
demographic characteristics of those violators. Based on the vehicle stop data, law enforcement officers
stopped male just over 2 to 1 over females. The distribution of drivers across sex and age groups is very
similar to that of drivers involved in fatal and serious injury crashes.

The HEAT Project afforded some benefit to criminal apprehension. During the HEAT patrols, law
enforcement officers arrested over 800 individuals. Outstanding arrests accounted for nearly half of
those arrested, followed by impaired drivers. HEAT is not the first traffic enforcement program that has
identified benefits to criminal apprehension; Grand Prairie, Texas Police Department found that nearly
30% of their arrests for criminal and traffic related offenses were due to routine traffic stops (Morford,
Sheehan, & Sluster). The latent benefit of traffic enforcement may imply future partnerships with
criminal apprehension programs in order to optimize efforts for both areas.

HEAT enforcement significantly reduced the 85™ percentile speed on rural and urban, 65mph divided
highways. Rural, 55mph and 60mph, 2-lane/2way roads and urban, 70mph interstates showed
observable, but not statistically significant speed reductions. Enhanced traffic enforcement provided
through the HEAT Project showed modest roadway speed reduction. Given the more profound
reductions of roadway speed were on divided roadways, there may be some characteristic about the
road, i.e. presence of a median, that aids the enforcement effort.

In order to understate the impact of enhanced traffic enforcement on driver behavior, the research
team used the secondary measures of roadway speed: percent of vehicles compliant with the PSL and
percent of vehicles up to 10mph over the PSL. During HEAT enforcement, significantly higher percent of
the drivers traveled at or below the posted speed limit on rural, 55mph, 2-lane/2-way roads and urban,
70mph, interstates.

During HEAT enforcement, a noticeably higher percentage of drivers were compliant on rural, 60mph, 2-
lane/2-way roads, and rural and urban, 65mph divided highways. Driver speed compliance increased on
all but one roadway type.

At all speed collection sites within designated HEAT Zones, there was an increase in the percentage of
vehicles that traveled up to 10mph over the PSL over the baseline period. One year later, this increase
began to deteriorate, but the percent of vehicles that traveled up to 10mph over the PSL in the post-
treatment period was greater than the baseline period. Ideally, all drivers would drive at the PSL;
however, this metric does show progress toward the ideal.

Most drivers travel above the posted speed limits. Based on findings from the survey of attitudes and
perceptions toward aggressive driving, this behavior may be rooted in a belief that there is general

tolerance for speeding. Most Minnesotan’s believe they can travel five miles per hour over the posted
speed limit and as many as 30% believe they can travel six to fifteen miles over the posted speed limit
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before they will be stopped by law enforcement (Minnesota Management and Budget, Managment,
Analyses, and Development, 2012). In order to achieve greater compliance with the PSL the belief that
speeding is a tolerable behavior must be overcome, which may have strong implications for law
enforcement, traffic safety related policies, and legislation.

Although fatal and serious injury crashes dropped by four percent from the baseline to treatment
period, the reduction is not statistically significant compared to similar, randomly selected roadway
segments.

The HEAT Multi-media Education Campaign was the most challenging area to evaluate. While tools to
measure the campaign were in place, survey respondents did not readily identify specific HEAT
Messages. In general, respondents supported traffic safety, and traffic safety messages. Future traffic
safety, multimedia education campaigns may benefit from multiple messaging strategies. For detailed
recommendations, see Recommendations to Bolster Existing Traffic Safety Education Campaigns.

The HEAT Project was a joint effort across multiple disciplines and agencies. The Minnesota State Patrol
along with many local law enforcement agencies, county sheriff’s departments and city police
departments, provided heightened traffic enforcement through overtime hours. The Minnesota
Department of Public Safety, Office of Traffic Safety provided the multi-media education campaign and
the Minnesota Department of Transportation, Office of Traffic, Safety, and Technology provided project
design support, resource support for law enforcement overtime hours, and the evaluation of the HEAT
Project. This project targets one of the most ubiquitous and challenging driver behaviors. The road-using
public does not fully recognize the real risk of speeding. In order for Minnesota to reach its goal of Zero
Roadway Fatalities, multi-discipline strategies should continue.

Conclusions 44 |Page



Works Cited

AAA Foundation for Traffic Safety. (2008). 2008 Traffic Safety Culture Index. AAA Foundation for Safety.
Washington, DC: AAA Foundation for Traffic Safety. Retrieved from
https://www.aaafoundation.org/sites/default/files/2008 TSCIndexFinalReport.pdf

AAA Foundations for Traffic Safety. (2009). Aggressive Driving: Reearch Update. Washington, DC: AAA
Foundations for Traffic Safety. Retrieved from
https://www.aaafoundation.org/sites/default/files/AggressiveDrivingResearchUpdate2009.pdf

Ajzen, I. (1991). The Theory of Planned Behavior. Organizational Behavior and Human Decision
Processes, 50, 179-211.

Brehm, J. W. (1989). Psychological Reactance: Theory and Applications. (T. K. Srull, Ed.) Advances in
Consumer Research, 16, 72-75. Retrieved December 20, 2010, from Association for Consumer
Research: http://www.acrwebsite.org/volumes/display.asp?id=6883

Cho, H. a. (2008, April). First and Third Person Perceptions of Anti-Drugs Ads Among Adolescents.
Communications Research, 35(2), 169-189.

Constantinou, E. P.-L. (2011). Risky and Aggressive Driving in Young Adults: Personality Matters. 43(4).

Dietz, N. A., Westphal, L., Arheart, K. L., Lee, D. J., Huang, Y., Sly, D. F., & and Davila, E. (2010). Changes
in Youth Cigarett Use Following the Dismantling of an Antitobacco Media Campaign in Florida.
Center for Disease Contral and Prevention. Preventing Chronic Disease Public Health Research,
Practice, and Policy.

Farrelly, M. C., Davis, K. C., Yarsevich, F. M., Haviland, M. L., Hersey, J. C., Girlando, M. E., & and Healton,
C. G. (2002). Getting to the Truth: Assessing Youths' Reactions to the truth sm and "Think. Don't
Smoke" Tobacco Countermarketing Campaigns. American Legacy Foundation.

Foss, R. (2007). Addressing Behavioral Element In Traffic Safety; A recommended approach. University of
North Carolina at Chapel Hill. AAA Foundation for Traffic Safety.

Foss, R. (2007). Addressing Behavioral Elements in Traffi Safety: A Recommended Approach. University
of North Carolina at Chapel Hill. Chapel Hill: AAA Foundation for Traffic Safety.

IBM Corporation. (2011). SPSS Algorithms For Non-Parametric and Crosstabulation with Chi Square. IBM
Corporation. Retrieved June 18, 2013, from SPSS Statistics Help.

Kean, C., Maxim, P. S., & Teevan, J. J. (1993). Drinking and Driving, Self Control, and Gender: Testing a
General Theory of Crime. The Journal of Research in Crime and Delinquency, 30(1), 30-46.

Kean, C., Maxim, P. S., & Teevan, J. J. (1993). Drinking and Driving, Self-Control, and Gender: Testing A
General Theory of Crime. Journal of Research in Crime and Delinquency, 30(1), 30-46.

Works Cited 45| Page



Lewis, I. M., Watson, B., Withe, K. M., & Tay, R. (2009, January). Promoting Public Health Messages:
Should We Move Beyond Fear-Evoking Appeals in Road Safety? Qualitative Heath Research,
17(1), 61-74.

Lonero, L. P. (2007). Finding The Next Cultural Paradigm for Road Safety. AAA Foundation for Traffic
Safety.

McCartt, A. T., Leaf, W. A., Witkowski, T. L., & and Solomon, M. G. (2001). Evaluation of the Aggression
Suppression Program, Milwaukee, Wisconsin. National Highway Traffic Safety Administration, US
Department of Trasportation.

Minnesota Department of Public Safety. (2011). Driver License Totals Report. Retrieved September 2012

Minnesota Department of Public Safety, Office of Traffic Safety. (2008). Minnesota Motor Vehicle Crash
Facts 2005. St. Paul: Minnesota Department of Public Safety. Retrieved from
https://dps.mn.gov/divisions/ots/reports-statistics/Documents/CRASH-FACTS-2008.pdf

Minnesota Management and Budget, Managment, Analyses, and Development. (2012). Heightened
Enforcement of Aggressive Traffic Speed Management Program 2012 Survey Results: Attitudes
and perceptions of Aggressive Driving Behaviors and Related Enforcement and Messaging. St.
Paul: Minnesota Department of Public Safety.

Moan, i. S. (2011). Predicting Intentions Not to "Dringk and Drive" Using an Extended Version of The
Theory of Planned Behavior. 43(4).

Morford, G., Sheehan, M., & Sluster, J. (n.d.). Contributions of Traffic Enforcement to the War on Crim:
Case Study of the Grand Prairie, Texas, Police Department. Washington, D.C.: National Highway
Traffic Safety Administration. Retrieved from
http://www.nhtsa.dot.gov/people/injury/enforce/pub/gpfor2.pdf

Nan, X. (2004). Attitude, The Influence of Liking for a Public Service Announcement on Issue.
Communication Researc, 35(4), 503-528.

Nan, X. (2008). The Influence of Liking for a Public Service Announcement on Issue Attitude.
Communication Research, 35(4), 503-528.

National Highway Traffic Administration. (n.d.). Aggressive Driving Enforcement: Strategies for
implementing best practices. (National Hiway Traffic Safety Administration) Retrieved March
2009, from http://www.nhtsa.gov/people/injury/enforce/aggressdrivers/aggenforce/index.html

National Highway Traffic Safety Administration. (2001). Evaluation of the Aggressive Supression
Program, Milwaukee, WI. National Highway Traffic Safety Administration, Department of
Transportation. Washington, DC: National Highway Traffic Safety Administration.

Works Cited 46 |Page



National Highway Traffic Safety Administration. (2009). Countermeasures That Work: A highway safety
countermeasure guide for state highway safety offices. National Highway Traffic Safety
Administration, Department of Transportation. Washington, DC: Department of Transportation.

National Highway Traffic Safety Administration. (n.d.). NHTSA, Driving Safe: Aggressive DRiving.
Retrieved March 2009, from National Highway Traffic Safety Administration:
http://www.nhtsa.gov/Aggressive

Neuman, N. R, Slack, K. L., Hardy, K. K., Bond, V. L., Foss, R., Goodwin, A,, ... Leerner, N. (2009).
Guidance For Implementation of the AASHTO Strategic Highway Safety Plan, Volume 23: A guide
for Reducing Speed-Related Crashes. Washington, DC: National Cooperative Highway Research
Program, Transportation Research Board. Retrieved from
http://www.trb.org/Publications/Public/Blurbs/A_Guide_for_Reducing_SpeedingRelated_Crash
es_160862.aspx

Parker, D., Manstead, A. S., Stradling, S. G., & Reason, J. T. (1992). Determinants of Intentions to Commit
Driving Violations. Accident Analysis and Prevention, 24(2), 1992.

Parker, D., Stradling, S. G., & manstead, A. S. (1996). Modifying Beliefs and Attitudes to Exceeding the
Speed Limit; An Intervention Study Based on the Theory of Planned Behavior. Journal of Applied
Social Psychology, 26(1), 1-19.

Rakauskas, M. E., Ward, N. J., & Gerberich, S. G. (2007). Rural and Urban Safety Cultures: Human-
Centered 6. University of Minnesota, HumanFIRST Program.

Rakauskas, M. E., Ward, N. J., Gerberich, S. G., & Alexander, B. H. (2007). Rural and Urban Safety
Cultures: Human-Centered Interventions Toward Zero Deaths in Rural Minnesota. St. Paul:
Minnesota Deparment of Transportation. Retrieved from
http://www.Irrb.org/media/reports/200741.pdf

Riordan, M. (2010, October 15). Public Eduction Campaigns Reduce Tobacco Use. Retrieved December
2010, from Tobacco Free Kids:
http://www.tobaccofreekids.org/research/factsheets/pdf/0051.pdf

Schulman, Ronca, & Bucuvalas, Inc. (1998). National Survey of Speeding and Other Unsafe Driving
Actions. Volume Il: Driver attitudes and behavior. New York: National Highway Safety
Administration.

Schulman, Ronca, and Bucuvalas Inc. (1998). National survey of Speeding and Other Unsafe Driving
Actions, Volume lll: Countermeasures. National Highway Traffic Safety Administration, U.S.

The Gallup Organization. (2003). National Survey of Speeding and Unsafe Driving Attitudes and
Behaviors: 2002Volume lII: Findings Report. National Highway Traffic Safety Administration,
Department of Transportation.

Works Cited 47 |Page



Wakefield, M., Terry-McElrath, Y., Emery, S., Saffer, H., Chaloupka, F. J., Szczypka, G., . . . Johnston, L. D.
(2006, December). Effect of Televised, Tobacco Company-Funded Smoking Prevention
Advertising on Youth Smoking-Related Beliefs, Intentions, and Behavior. Research and Practice,
2154-2160.

Wilde, G. J. (1993). Effects of Mass Media Communications on Health and Safety Habbits: An Overview
of Issues and Evidence. Addiction, 88, 983-996.

Works Cited 48 |[Page



Appendices

Appendices 49 |Page



Appendix A: Frequently Used Acronyms

CRSP ....coovuirnne County Road Safety Plan

CTSeiiiieeeee Center for Transportation Studies at University of Minnesota
DWI ..oeveiireenne Driving While Intoxicated

DL .o Driver’s License

EMS .o Emergency Medical Services

Four E’s............. Education, Engineering, Enforcement, and Emergency Medical and Trauma Services
HEAT...ccoveneenee High Enforcement of Aggressive Traffic, an education and traffic enforcement program
HSIP ..o Highway Safety Improvement Project

LEL.coviriiiiiinen, Law Enforcement Liaison

MDH .....ccoevueeee Minnesota Department of Health

MnDOT............. Minnesota Department of Transportation

Mn/DPS............ Minnesota Department of Public Safety

MSP ..oovriiiene Minnesota State Patrol

NCHRP.............. National Cooperative Highway Research Program

NHTSA .............. National Highway Traffic Safety Administration

NETS ..ooriieinne Minnesota Network of Employers for Traffic Safety

(0 IS T Office of Traffic Safety, Mn/DPS

OTST oo Office of Traffic, Safety, and Technology, Mn/DOT

) I Posted Speed Limit

TCD oo, Traffic Control Device i.e. stop signs or intersection signals
TIS e Transportation Information System used by Mn/DOT

TZD ....ovevenee Minnesota Toward Zero Deaths

UofM.............. University of Minnesota

UMD...cccocveuenn. University of Minnesota, Duluth
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Appendix B: HEAT Patrol Officer Data Collection Form

HEAT

Zone Number Assigned:

PROJECT

OFFICER ACTIVITY REPORT

Officer/ District/
Badge # Agency
Date Start Time End Time

Total Hours Worked

Total Hours Worked in Zone (enter zone # above)

Patrol Use Only

Time 3001 3002 3003 3007 3044 3035 3171
Codes
Mileage Unit: Beginning: Ending:
UNUSUAL EVENTS OR COMMENTS:

Page 1 of 2
HEAT Project Activity Log

Appendix B: HEAT Patrol Officer Data Collection Form
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Name: Date:
Time | (M)male/ Date of Birth | (W)arning/ | Reason/Code
(F)female (C)itation/
(A)rrest
Page 2 of 2
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Appendix C: Statistical Tests Used In This Report

Friedman's Non- Parametric Test Algorithms

For krelated samples from a continuous field, this tests:
Ho : The distributions of these ksamples are the same.

For each record, the kAsamples are sorted and ranked, with average rank being assigned in
the case of ties. For each sample, the sum of ranks over the records is calculated,
incorporating the frequency weight, as follows:

n
Cir= Z fi - rank(x;;, Dy, f)
i=1

where D; = {xij, j=1, ...,k}. The average rank for each sample is

Cl'f

Rl,f = E

n
where n; = Efi
i=1

The test statistic is:

/[1—ZT/ (n - k(k + 1))

2 12 : 2
= kD D Clp = 3mg - (k+ 1)
f =1
n m;

where 2 T = z Z(tf]f —tijr)

i=1 j=1

and m; is the total number of distinct rank values of the ith record, and ¢;; is the number of
fields at the jth distinct value of the ith record, incorporating the frequency weight.

The one-sided p-value is:
p="Prixi12x") =1-Pr(xi_; <x*

where y?Z_, follows a chi-square distribution with k — 1 degrees of freedom.
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Chi Square for Cross-Tabulations

The test statistic is:
2
, o (i — Eyj)
— ij
ij

where the degrees of freedom,p = (R —1)(C — 1)

(IBM Corporation, 2011)
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Appendix D: Statistical Comparisons of Roadway Speeds Before, During, and
After HEAT

Table 8: Operational Speed Friedman's Non-Parametric Test

Roadway Type PSL Urban/Rural Degrees of p
Freedom
>-ane/2-wa 55 mph Rural 3.804 2 0.149
Y 60 mph Rural 2.471 2 0.291
- . 65 mph Rural 6.727 2 0.035%*
Divided Highway | oo oh Urban 10.000 2 0.007***
eowa 70 mph Rural 4.522 2 0.104
Y 70 mph Urban 2.000 2 0.368

*Statistically Significant at p<.10
**Statistically Significant at p<.05
***Statistically Significant at p<.01
**x*Statistically Significant at p<.001

Table 9: Operational Speed Friedman's Non-Parametric Test, Post-hoc Analysis

Roadway Characteristics Operational Speed Variation Post-hoc Comparisons p
Urban/ Significance | Before | During | Before
Class PSL Rural Before | During | After p - - -
During | After After
Divided 65 mph Rural 74.8 74.1 74.0 .035 .008 .850 .063
Highway Urban 71.4 71.4 70.2 .007 1.000 .025 .025

Note. There were three levels of tests; therefore, the alpha was set at a=0.033. Any comparisons with a p value of p<.033 is
considered statistically significant and are indicated by bold typeface. a=0.033
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Table 10: Proportion at or Below Posted Speed Limit, Friedman's Non-
Parametric Test

Roadway Type PSL Urban/Rural X? Degrees of p
Freedom
2-lane/2-wa 55 mph Rural 5.643 2 0.060*
Y 60 mph Rural 2.214 2 0.331
. . 65 mph Rural 3.922 2 0.141
Divided Highwa
8NWaY 1 65 mph Urban 1.238 2 0.538
Freewa 70 mph Rural 0.429 2 0.807
y 70 mph Urban 14.000 2 0.001****
*Statistically Significant at p<.10
**Statistically Significant at p<.05
***Statistically Significant at p<.01
*#**Statistically Significant at p<.001
Table 11: Proportion at or Below Posted Speed Limit Friedman's Non-
Parametric Test, Post-hoc Analysis
Percent Compliance With Variation
Roadway Characteristics Speed Limit Significance Post-hoc Comparisons p
p Before | During | Before
Class PSL LRJ:tr):In/ Before | During | After - - -
During After After
2"3:;7 2 |'ssmph | Rural | 19% | 20% | 19% .060 .057 128 | .425
Interstate | 70 mph | Urban 30% 45% 55% .001 .018 .018 .018

Note. There were three levels of tests; therefore, the alpha was set at a=0.033. Any comparisons with a p value of p<.033is
considered statistically significant and are indicated by bold typeface. a=0.033

Appendix D: Statistical Comparisons of Roadway Speeds Before, During, and After HEAT 56 |Page




Table 12: Percent of Vehicles Traveling up to 10mph Over Posted Speed Limit,
Friedman's Non-Parametric Test

Roadway Type PSL Urban/Rural X? Degrees of p
Freedom
2-lane/2-wa 55 mph Rural 2.167 2 0.338
Y 60 mph Rural 2.214 2 0.331
. . 65 mph Rural 21.922 2 0.001***
Divided Highwa
8NWaY 1 65 mph Urban 0.667 2 0.717
70 mph Rural 7.429 2 0.024**
Freeway
70 mph Urban 14.000 2 0.001 ****
*Statistically Significant at p<.10
**Statistically Significant at p<.05
***Statistically Significant at p<.01
*#**Statistically Significant at p<.001
Percent Compliance With Variation
Roadway Characteristics Speed Limit Significance Post-hoc Comparisons p
p Before | During | Before
Class PSL g:kr):ln/ Before | During | After - - -
During After After
Divided | oo oh | Rural | 96% | 97% | 96% .000 000 | .002 | .666
Highway
interstate | 70 mph Rural 94% 96% 95% .024 .103 .047 .285
P Urban 95% 98% 97% .001 .018 .018 .018

Note. There were three levels of tests; therefore, the alpha was set at a=0.033. Any comparisons with a p value of p<.033is
considered statistically significant and are indicated by bold typeface. a=0.0
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