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Focused Novice Driver Program - Assessment Results and Discussion
Lance Clark, John Wagner, Kim Alexander, Philip Pidgeon, and Ken Rogich
Department of Mechanical Engineering, Automotive Safety Research Institute,
and Richard Petty Driving Experience
Clemson University, Clemson, SC 29634-0931 USA
Abstract: Skills and experiences
of novice drivers do not favorably
compare to motorists with
significantly greater driving time
and life experiences. Recent
developments in driver education
and training have focused on
multistage instruction to take
advantage of the time delay for
driving privileges in Graduated
Driver Licensing (GDL) systems as
a means to provide additional
instruction. A supplemental safe
driving program tailored to address
the risky behaviors of novice
drivers has been developed by
Clemson University Automotive
Safety Research Institute (CUASRI) and the Richard Petty
Driving Experience (RPDE). The
program offers training in
anticipatory safe driving strategies
based on the leading causes of
vehicle crashes through classroom
and in-vehicle components. These
programs were implemented in
three states with 549 young drivers
as participants. Students were
evaluated using both in-vehicle
instructor metrics and objective
based questionnaires. The metrics
assess critical driving skills and
knowledge. The assessment
results for 23 driving classes are
presented and discussed. Overall,
the students demonstrated
improvement in driving skills
throughout the six hour program as
evidenced by skills scores during
the braking, reaction time /
obstacle avoidance, tailgating, and

loss of control modules and an
average 17.68% increase between
pre- and post-test scores reflecting
general knowledge.

important step to further reductions
in crashes, injuries, and fatalities
(Centers for Disease Control and
Prevention [CDC], 2011). GDL
systems are designed to allow
novice drivers to gain driving
Keywords: driver education,
driver training, driver evaluation,
experience over time in stages
driver skill assessment
from lower-risk situations to riskier
situations including driving at night
and driving with passengers
1. Introduction
(Insurance Institute for Highway
Driver fatalities have dropped
Safety [IIHS], 2012a; CDC, 2011).
significantly in the past decade, yet Each state has its own version of
teens remain overrepresented in
the staged GDL system: initial
national crash statistics (National
learner stage, an intermediate or
Highway Traffic Safety
provisional phase, and full
Administration [NHTSA], 2012a).
licensure. When supervised by an
Although there was a 46%
adult driver, often a parent, novice
reduction in fatal crashes from
drivers are less likely to be
2001-2010, for drivers in the 15- to involved in a crash; however, their
20-year old category, motor vehicle crash rate rises significantly during
crashes remain the leading cause the first six months they are
of death for U.S. teens.
unsupervised (NHTSA, 2012c).
Furthermore, teens have the
lowest rate of seat belt use among
The Petty Safe Driving
all age groups (NHTSA, 2012a).
Program (SDP) was conducted in
NHTSA reports the number of
Florida, Georgia, and North
alcohol-impaired (BAC 0.08 or
Carolina during 2010 - 2011 and
higher) teen drivers involved in
targeted teen drivers. The 2011
fatal crashes fell from 1,444 in
national Youth Risk Behavior
2001 to 837 in 2010, however, the Survey (YRBS) results indicate
percentage of involvement
that high school students in these
remained unchanged at 18% in
states generally were similar to the
both years (NHTSA, 2012b).
national student results, although
North Carolina teens were less
The graduated driver licensing likely to either ride with a drinking
(GDL) systems in place across the driver or drive when drinking (CDC,
2012).
country are largely credited for
reducing the crash risk for novice
drivers, and efforts to strengthen
these systems are seen as an
(continued on page 4)
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In August 2010, the Centers for
Disease Control and Prevention
ranked the Georgia and North
Carolina GDL systems as “good”
and the GDL system in Florida as
“fair” (CDC, 2011).
These three state GDL
systems all have a minimum age of
15 to obtain a learners permit.
North Carolina requires driver
education for permit applicants
under age 18 and restricts permit
holders from driving between 9 pm
and 5 am for the first six months.
Florida restricts permit holders
from driving after sunset for three
months and then after 10 p.m.
Each state requires young drivers
to hold the learners permit for at
least 12 months before acquiring a
license or restricted license.
Georgia license applicants under
age 17 must complete driver
education (IIHS, 2012b).
Minimum supervised driving
times differ from 40 hours (6 at
night) in Georgia, to 50 hours (10
at night) in Florida, to 60 hours (10
at night) in North Carolina during
the learner phase followed by 12
hours (6 at night) during the
intermediate phase (IIHS, 2012b).
Nighttime restrictions differed in
these states as well. In North
Carolina, intermediate or restricted
stage drivers cannot drive between
9 pm and 5 am, while in Georgia
the restriction is from midnight to 6
am and it is a secondary
enforcement violation. Florida's
nighttime restriction is tiered to
age: 16 year-olds cannot drive
between 11 pm and 6 am and 17
year-olds cannot drive between 1
am and 5 am. Nighttime
restrictions may be lifted in Florida
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and Georgia at a minimum age of 2009).
18 and in North Carolina at age 16
One such later stage safe
years and 6 months (IIHS, 2012b).
driving program for novice drivers
was developed through a
Florida does not have
partnership between Clemson
passenger restrictions during the
University Automotive Safety
intermediate or restricted license
Research Institute (CU-ASRI) and
stage. In Georgia, the minimum
Richard Petty Driving Experience
age at which passenger
(RPDE). Jensen, Wagner,
restrictions are lifted is age 18;
Switzer, Alexander, Pidgeon, and
however, passengers (other than
Rogich (2011) described the
family members) are not allowed
during the first six months with an development of this novice driver
intermediate licensee and only one training program which includes
classroom and in-vehicle
non-adult passenger during the
second six months. After the first components related to visual
year, driving with more than three searching, attention errors, and
overall vehicle speed combined
passengers is considered a
with instruction in anticipatory
secondary enforcement violation.
driving strategies.
In North Carolina, the minimum
age at which passenger
In addition to the assessment
restrictions are lifted is age 16
tools discussed in Section 2, CUyears and 6 months. Until then,
only one passenger younger than ASRI researchers have planned to
21 is allowed in the vehicle with the utilize real time vehicle operating
data in the assessment process for
novice driver, unless they are
future work in response to studies
family members (IIHS, 2012b).
found in the international literature.
GDL provides novice drivers an Researchers in Japan have shown
that the driver’s risk factor may be
opportunity to obtain additional
determined from their acceleration
instruction in stages and can
patterns (Naito, Miyajima, Nishino,
address the complexity of the
Kitaoka, & Takeda, 2009). A follow
driving task. Moreover, a
multistage instructional design for up study ascertained the
applicability of braking and steering
novice driver education and
patterns to describe a driver’s risk
training includes: (1) an initial
factor (Miyajima, Ukai, Naito, et al.
stage involving instruction in
2011). Since a driver’s
general knowledge, rules of the
performance can be quantified
road, basic vehicle handling, and
through the classification of vehicle
safe driving procedures; (2) later
operation variables, a
stages for improving individual
driver performance in increasingly supplemental assessment method
more dangerous situations; and (3) was designed for the SDP program
more focused training and practice (Clark, Wagner, Alexander, and
Pidgeon, 2012). While not
on risk perception and decisionimplemented in this study, real
making skills shown to be
associated with crashes involving time vehicle operating data can be
recorded, analyzed, and integrated
young drivers (Stanley & Mueller,
(continued on page 5)
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assessment methods used in the
SDP. Section 3 reviews the
student results to illustrate the
driving program’s effectiveness.
Operating a motor vehicle
involves a series of actions through Finally, Section 4 presents the
conclusions.
the human-machine interface as
shown in Figure 1. Primary skills
associated with assessing the core 2. Methods
A six-hour safe driving program
factors of the in-vehicle modules
have been explicitly listed (Braking, was developed to deliver focused
driving experiences and related
Reaction Time / Obstacle
Avoidance, Tailgating, and Loss of safety information including
instruction in safe driving judgment
Control). To assess driver
and decision making through inperformance, both in-vehicle
instructor ratings for each module vehicle and classroom discussions
and activities to the participants.
and the pre- and post-test
Instructors accompany students
questionnaires are evaluated to
throughout the program, providing
calculate an overall driver rating.
coaching in order to offer
The remainder of this paper is
organized in the following manner. immediate feedback on
performance, as well as to assess
Section 2 describes the driver
into the assessment method in the
future.

driving skill during the last run for
each in-vehicle module. The
interested reader is referred to
Jensen et al. (2011) for more
information regarding the driver
modules within the safe driving
program.
2.1 In-Vehicle Modules
The in-vehicle portion of the
SDP consisted of four modules:
Braking, Reaction Time / Obstacle
Avoidance, Tailgating, and Loss of
Control. In the Braking Module,
students reacted to a simulated
hazard requiring them to stop their
cars within a prescribed distance.
Then, during the Reaction Time /
Obstacle Avoidance Module
participants steered their vehicles

(continued on page 6)
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into the appropriately signaled
lane. Next, during the Tailgating
Module, students practiced proper
following distances relative to a
lead truck as shown in Figure 2.
Finally, the Loss of Control Module
allowed participants to experience
the feel of their cars undergoing a
wheel skid and the accompanying
reduction in their ability to control
and steer. Each of these modules
is discussed more fully below.

The Chronicle for DE Professionals

The braking assessment has the
instructors observing the drivers for
their operational trap speed,
stopping before the stop strip, the
distance from the vehicle's front
end to the stop strip, braking
technique, and whether the driver
anticipated the maneuver.

Figure 2: Two students following the lead truck outfitted with the
tailgating apparatus in the Tailgating Module
Braking Module: Incorrect
application of base brakes when
operating a vehicle can place a
driver in a hazardous roadway
situation. This driving module
consisted of a long straightaway
with three overhead traffic signals
to specify where participants
should stop their vehicles. Drivers
were asked to bring their vehicle to
the prescribed trap speed, and
upon the traffic signal lighting red,
stop before a specified location.

Reaction Time / Obstacle
Avoidance Module: Avoiding
obstacles in a driver’s lane of travel
requires quick and proper
application of both brakes and
steering, recognition of a safe
alternative to the current travel
lane, and appropriate placement of
the vehicle within the new lane of
travel. The reaction time / obstacle
avoidance course design consisted
of a straightaway that splits into
three parallel lanes, with the three

overhead signal lights specifying
the correct lane for students to
occupy. Participants operated on
the straightaway at the stated trap
speed, and upon light change (red
lights signify “closed” lanes) must
quickly navigate their vehicle to the
specified open lane. Instructors
evaluated drivers on operating at
trap speed, braking technique,
steering wheel technique, lane
choice, car positioning, and
whether they anticipated the
maneuver.
Tailgating Module: Following a
vehicle while driving in traffic
requires the driver to maintain a
proper following headway while
also being prepared to quickly
react to a hazard by stopping and /
or avoiding it. This module’s
roadway was a large oval course,
with lanes for two separate student
vehicles and a lead truck equipped
with a tailgating apparatus
developed by CU-ASRI and RPDE.
The tailgating apparatus consisted
of two arms that extend from the
rear of the truck into the two
student lanes, with soft material on
each arm to ensure participant
safety. The student vehicles follow
the lead truck while maintaining a
prescribed distance, and as the
truck arbitrarily and abruptly
brakes, the participants must stop
their vehicles before contacting the
flexible tailgating apparatus which
features brake lamps similar to a
lead vehicle in each lane. The
instructors assessed the students
for: proper headway, distance to
lead truck once stopped, braking
technique, proper acceleration and
speed, and premature application
of brakes.
(continued on page 7)
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Loss of Control Module: The
occurrence of a rear or front wheel
skids can be hazardous for all
drivers on degraded roadway
surfaces, and requires the
coordination of the throttle, brake,
and steering wheel to safely
recover. This module included a
skid pad (80 foot diameter), and
roadways. The roadway course
featured S-turns and water on
various surface locations.
Students begin with laps on the
skid pad and then proceed to the
roadway. On the final run, the
instructor evaluated students on
trap speed, positioning of the
vehicle, operating speed and
technique, recognition of front and
rear wheel skids, line of sight, and
anticipation of the necessary
maneuvers.
2.2 Program Pre- and Post-tests
and Classroom Components
Student knowledge was
assessed before and after the SDP
through pre- and post-tests. The
14-item multiple choice tests
ascertain the knowledge level of
participants prior to training and
measure the knowledge gained by
the program conclusion. The SDP
test development process began in
2008 by utilizing a representative
group of experts from Clemson
University and Richard Petty
Driving Experience. The group
included faculty and staff from
education, engineering,
psychology, and public health. In
addition, Ph.D. graduate students
from the School of Education and
from the Departments of
Mechanical Engineering, Industrial
Engineering, and Psychology, as
well as professional drivers
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participated. This expert panel
was responsible for developing test
items. The learning objectives for
each of the four modules were
used to identify the content
domains to be tested and the test
was constructed to measure
specific content instructional
objectives. Numerous pilot tests
were completed in 2008 and 2009,
and test items were analyzed to
determine which items to retain,
revise, or replace.

responses. All instructors received
periodic training on how to "teach
to the objective, not to the test."
Finally, internal consistency among
the four SDP posttest dimensions
was estimated with Cronbach's
alpha (α = .64).

A classroom component
accompanied each module, with
participants rotating between the in
-vehicle and classroom portions
during each module. Conducted
next to the track in a large tent,
The reliability and validity of the classroom activities supplemented
the in-vehicle experiences by
final 14-item SDP test was
emphasizing the importance of
assessed in several ways. First,
crucial driving skills and proper
the results from separate classes
behavior / attitude while driving.
conducted in three cities during
2010 and 2011 were examined for The importance of maintaining a
vehicle; awareness of commercial
consistent change in score.
motor vehicle no-zones, and
Second, an expert panel focused
appreciating the dangers of driving
on content validity including both
item validity and sampling validity while distracted, drunk or drowsy,
and the importance of using seat
as outlined by Gay, Mills, and
belts correctly were among the
Airasian (2009). In addition,
topics addressed through
numerous steps were taken to
presentations, discussions, and
strengthen the validity of the test.
hands-on activities as shown in
The readability was measured by
Figure 3.
the Fry formula, and the reading
level for test items was at the
7th grade level. Students
completed the SDP pretest
during the welcome session
prior to any instruction and the
posttest during the closing
session following the
completion of all four modules.
To ensure standardized test
administration, the same
instructor delivered all the
welcome and closing
PowerPoint presentations that
Figure 3: Students are instructed
included the SDP tests and
to properly maintain their motor
provided instruction to the
vehicles in the tent module which
students on how to use the
accompanies the Reaction Time /
iClickers to record their test
Obstacle Avoidance Module
(continued on page 8)
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(21.70%) classes with post-test
The class averages from the
3. Results
knowledge pre- and post-tests are scores less than 75%; sixteen
A case study consisting of 23
presented in Table 1. Knowledge (78.30%) classes with post-test
safe driving classes with 549
scores of 75% or higher; and two
of key concepts taught during the
student participants during the
2010 and 2011 calendar years are SDP was evaluated by comparing (8.70%) with post-test scores
above 85%. The difference
the difference between pre- and
presented. The majority of
students were male (55%) and two post-test scores. Each class’s pre- between knowledge pre-test and
post-test scores generally indicates
test versus post-test scores
-thirds were under age 17.
that instructors were able to teach
According to the 530 students who showed an increase in
to the course objectives and
reported their age, 135 (25%) were comprehension, with an average
students learned new information.
age 15, 217 (41%) were age 16, 94 gain of 17.70% and ranged from
(18%) were age 17, and 84 (16%) 6.40% to 29.20% as shown in
The five classes with post-test
Table 1. Twenty-three classes
were age 18 or older. Additional
scores below 75% were conducted
were assessed including five
data collection about student
driving experience began in
May 2010. More than twoDate
Location
Class AM/
Pre-test Post-test % Improvement
thirds (68.67%) of the 371
1
AM
62.10% 72.00% 9.90%
respondents reported driving
Feb.
Charlotte,
with a learners’ permit or
2
PM
55.90% 62.30% 6.40%
2010
NC
provisional license. In
3
AM
65.10% 78.70% 13.60%
addition, 142 (83.04%) of 171
4
AM
61.10% 66.40% 5.30%
March
Atlanta, GA
participants who completed the
2010
5
PM
63.10% 74.30% 11.20%
SDP between November 2010
6
AM
62.10%
78.60% 16.50%
and November 2011 reported
May
Orlando, FL
7
PM
53.70% 63.40% 9.70%
they first began driving at age
2010
15.
8
AM
60.10% 77.50% 17.40%
9
AM
61.90% 89.00% 27.10%
July
Charlotte,
Students were assessed
2010
NC
10
PM
64.10% 85.60% 21.50%
through knowledge tests,
11
AM
55.50% 80.30% 24.80%
which were administered at the Aug.
12
PM
62.30% 80.00% 17.70%
Atlanta, GA
beginning and end of the entire 2010
class, and by in-vehicle
13
AM
60.20% 84.20% 24.00%
instructors during the four
14
AM
59.60%
82.70% 23.10%
Nov.
Charlotte,
modules. The instructor
2010
NC
15
PM
58.20% 80.70% 22.50%
assessment scores from the
16
AM
60.20% 83.00% 22.80%
Dec
four modules were converted
Atlanta, GA
2010
17
PM
55.60% 77.90% 22.30%
into an overall rating for the
18
AM
63.20%
80.30% 17.10%
entire class. All the SDP
Dec.
Orlando,
FL
instructors were professional
2010
19
PM
60.00% 83.10% 23.10%
drivers and had teaching
20
AM
48.70% 77.90% 29.20%
March
Charlotte,
experience through previous
2011
NC
21
PM
60.30% 79.50% 19.20%
RPDE program offerings.
22
AM
54.70%
77.90% 23.20%
Nov.
Charlotte,
Instructor training was
2011
NC
23
PM
60.80% 75.20% 14.40%
designed and conducted by
CU-ASRI faculty and senior
Mean Scores
60.21% 77.89% 17.68%
RPDE personnel.
Table 1: Average knowledge scores from Petty Safe Driving programs
offered between February 2010 and November 2011 where all scores
are rated out of 100%
(continued on page 9)
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between February and May 2010.
Two classes held 10 days after the
full day instructors' training in July
2010 recorded post-test scores
above 85%, and more than 20%
improvement between the pre- and
post-test. For the remainder of the
study period, only five of 15
classes scored below 80% on the
post-test and four of these classes
occurred more than six months
after instructor training. The data
suggests including regularly

Date

Location

Feb. 2010

Charlotte, NC

March 2010

Atlanta, GA

May 2010

Orlando, FL

July 2010

Charlotte, NC

Aug. 2010

Atlanta, GA

Nov. 2010

Charlotte, NC

Dec. 2010

Atlanta, GA

Dec. 2010

Orlando, FL

March 2011

Charlotte, NC

Nov. 2011

Charlotte, NC

Mean Scores

scheduled instructor classes either
as an introduction to new
instructors or as a refresher for
experienced instructors.
The class averages for the invehicle skills portion of each
module are presented in Table 2.
The overall results from the four
skills modules of the safe driving
program culminate as the mean
skill score. For the 23 classes,
eight earned mean skill scores

under 75% and fifteen scored
between 75% and 85%. Four
classes with mean skill scores
under 75% were conducted prior to
the July 2010 instructor training.
Three of the four remaining
classes with scores under 75% just
missed the cutoff with scores
ranging from 74.11% to 74.85%.
While instructors received
extensive training on how to
complete the SDP skill evaluation
sheet, a need exists to also have a

Class

AM/PM

Braking

Obstacle
Avoidance

Tailgating

Loss of
Control

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
-

AM
PM
AM
AM
PM
AM
PM
AM
AM
PM
AM
PM
AM
AM
PM
AM
PM
AM
PM
AM
PM
AM
PM
-

61.28%
65.50%
57.42%
52.68%
65.63%
71.63%
75.46%
76.52%
77.03%
86.11%
84.28%
88.14%
85.49%
86.53%
76.01%
73.93%
81.13%
64.80%
76.53%
69.63%
69.30%
60.60%
46.26%

81.15%
78.34%
84.31%
64.15%
62.03%
84.70%
86.58%
83.13%
86.33%
82.96%
84.71%
80.15%
85.00%
79.48%
74.52%
68.96%
73.87%
85.54%
75.00%
79.10%
84.10%
75.44%
80.00%

75.15%
82.64%
82.75%
81.40%
79.91%
87.46%
83.92%
87.73%
82.65%
86.64%
84.03%
85.22%
89.74%
81.62%
77.74%
79.71%
79.31%
72.00%
77.12%
69.10%
76.67%
80.21%
77.13%

77.92%
79.62%
73.25%
70.93%
75.28%
92.29%
90.92%
90.54%
83.66%
76.82%
80.58%
76.23%
83.64%
85.37%
83.13%
75.98%
67.87%
*
*
81.58%
76.63%
85.42%
71.51%

Mean
Skill
Score
73.88%
76.53%
74.43%
67.29%
70.71%
84.02%
84.22%
84.48%
82.42%
83.13%
83.40%
82.44%
85.97%
83.25%
77.85%
74.65%
75.55%
74.11%
76.22%
74.85%
76.68%
75.42%
68.73%

71.82%

79.11%

80.86%

79.96%

77.9%

*Data not collected during this module at these events in Orlando, Florida

Table 2: Average skill scores from Petty Safe Driving programs offered between February 2010 and
November 2011 where all scores are rated out of 100%
(continued on page 10)
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scores observed between the
Braking Module and the Reaction
Time / Obstacle Avoidance
Module, as shown in Table 2. The
Reaction Time / Obstacle
The Braking Module results
Avoidance Module results show
show twelve classes with scores
five classes with scores under
under 75%, seven with scores
75%, fifteen with scores between
between 75% and 85%, and the
75% and 85%, and three with
remaining four with scores over
scores above 85%. The scores
85%. The scores ranged from
ranged from 62.03% to 86.33%.
46.26% to 88.14%. Overall,
The students achieved an average
drivers earned an average score,
score of 79.11% in this module.
of 71.82% for this module. The
Students obtained a higher score
Braking Module is the first invehicle experience in the SDP and in the Reaction Time / Obstacle
Avoidance Module than in at least
the generally overall low module
one of the later modules score in comparison to other
modules may in part be attributed Tailgating and/or Loss of Control to students' (1) inexperience in the in 13 classes included in this case
program-supplied vehicle, and (2) study. In three classes (#7, #18,
unfamiliarity with both the instructor and #20), the Reaction Time /
Obstacle Avoidance Module score
and assessment process.
was higher than that in the
Tailgating Module but lower than
However, in nine of the 23
classes, students scored higher in that in the Loss of Control Module;
while in four classes (#10, #12,
the Braking Module than in the
#13, and #17), the Reaction Time /
Reaction Time / Obstacle
Obstacle Avoidance Module score
Avoidance Module, with the
difference between the two module was higher than the Loss of
Control Module score but lower
scores ranging from 0.49% to
than the Tailgating Module score.
7.99%. Three classes (#12, #14,
and #17) had a difference
In the first half of the SDP
averaging 7.33% while the
class, all students participate in the
remaining six classes (#5, #10,
Braking Module first and then
#13, #15, #16, and #19) only
averaged a difference of 2.54%. In proceed to the Reaction Time /
Obstacle Avoidance Module. The
addition, two classes (#11 and
track layouts for these modules are
#20) had higher scores in the
very similar. However, during the
Braking Module than in the
Tailgating and / or Loss of Control second half of the SDP class, the
Tailgating and Loss of Control
Modules.
Modules are run simultaneously so
some students start with the
Increased comfort level and
Tailgating Module and then
familiarity with the vehicle,
proceed to the Loss of Control
instructor, and track layout may
Module, while others start with the
account for the overall
Loss of Control Module and finish
improvement of 7.29% in student
greater focus on inter-rater
reliability in future programming
efforts.

with the Tailgating Module. In
addition, these two track layouts
are very different from one another.
This module schedule may account
for the difference in scores (7.29%)
between the Braking and Reaction
Time / Obstacle Avoidance
Modules, and explain why a
significantly smaller difference
(0.9%) is observed between the
Tailgating and Loss of Control
Modules.
The Tailgating Module results
show two classes with scores
under 75%, fourteen classes with
scores between 75% and 85%,
and seven classes with scores
over 85%. The overall average for
the Tailgating Module was 80.86%.
Similarly, the Loss of Control
Module results show four classes
with scores under 75%, twelve
classes with scores between 75%
and 85%, and five classes with
scores over 85%. The overall
average score for the Loss of
Control Module was 79.96%. Two
classes held in December 2010, in
Orlando, Florida piloted new
features for the Loss of Control
Module and assessment run
results were not compiled for use
in the case study. The overall
student skill performance is much
higher for these later modules with
the Loss of Control exercise highly
favored by the students per their
written comments. The increase in
overall scores from Table 2, for the
in-vehicle modules show that
students' skill scores typically
improved as the program
progresses.
Instructors provided feedback
to each student after each track
(continued on page 11)
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run and in their notes it appears
that students do show
improvement between the first run
through of the module skill and the
final run (generally each student
drives the track course 4-5 times
per module). Currently,
assessment of driving skill was
measured by only one track run
(typically the final run). Ideally,
instructors should rate both the
first and last runs of the module
exercise to better document
improvement. However, the time
restraints of the existing SDP
made it difficult to include a
second assessment run in each
module, and the first run through
of the track course is now
designed to demonstrate the basic
maneuvers and explain the
purpose and expected outcomes
of the exercise. While the
assessment form was not long,
doubling its length for each student
would require instructors to spend
less time interacting with students.
It is possible that a recorded invehicle data system developed by
CU-ASRI and noted in Section 1
could be used to collect data from
multiple runs. When coupled to an
integrated visual notification
system in the vehicle this device,
could be used by the instructor to
supplement student evaluation.
Results from the data acquisition
system could also be analyzed
after the event to verify change in
driving scores.
Rater reliability among PSD
instructors could be further
validated with the in-vehicle data
system. Miyajima, Hiroki, Naito et
al. (2011) observed some
correlation between evaluation
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results based on acceleration,
deceleration, and steering
behavior from drive recorders and
those scored by risk consultants.
Once instructors received
additional training after class #8, it
appears the post-test scores from
each class tended to trend more
closely with the mean skill scores
and suggests students obtained
more knowledge about safe
operating procedures and skills to
control the vehicle while
recognizing and avoiding potential
hazards.
Although this case study was
carefully prepared, there were
limitations and shortcomings. All
participants enrolled on-line, paid a
fee, and attended one of the SDP
events. A portion of the novice
teen drivers population was likely
precluded from participating in the
SDP due to the registration
process; As a result, the findings
may not be transferable to all
novice teen drivers. In addition, the
SDP intervention and assessment
may not be of sufficient duration or
rigor to capture meaningful change
in knowledge and skill.
4. Conclusion
The safe operation of motor
vehicles by novice drivers requires
them to have both good judgment
and skills. In this paper, a
supplemental driver education
program was assessed. Objective
pre- and post-test questionnaires
along with instructor observations
were used to assess driver
proficiency. The SDP was
conducted 23 times in three states
with 549 participants. The module
results showed that many students

in all classes improved their driving
skills and significantly increased
their scores on a driving
knowledge test.
A number of improvements to
the SDP can be suggested from
these discussions. First, a need
exists to increase the amount of
pre- and in-service instructor
training with an emphasis on
collaboration among the
instructors to improve not only
assimilation of curriculum content,
but also instruction and student
achievement. Second,
consideration should be given to
improving inter-rater reliability for
driving skill data collection by invehicle instructors. Third,
regarding the assessment of
driving skill, instructors should
collect data from at least two invehicle runs in each module. This
can be done either manually by
the instructor or by piloting invehicle devices to collect data for
analysis on or off-site.
Advantages of the latter approach
include no reduction in instructor
and student interaction time as
well as providing a means to
validate instructor reliability.
Finally, it is important to include
follow-up assessment with SDP
participants and their parents to
determine whether lessons
learned were retained over time.

(continued on page 12)
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Activities that Engage Students in Driver Education Distracted Driving Lessons
Shari Willis, Ph.D., Rowan University, Glassboro, NJ, Peter Rattigan, Ph.D., Rowan
University, Glassboro, NJ, James Gooding, Gateway Regional High School, Woodbury
Heights, NJ, Farid Syed, Lindenwold High School, Lindenwold, NJ, John Barbadero,
Northern Burlington County Regional High School, Columbus, NJ
Education has been used as a
counteractive measure against
motor vehicle crashes for over 75
years. According to Palmer (2003),
in 1935 F. D. Roosevelt suggested
the need to educate the public
regarding the safe use of motor
vehicles. The approach Roosevelt
advocated included better
education, enforcement, and
engineering. Driver education
should go beyond providing “basic
instruction in driving techniques
[and] knowledge of motor vehicle
traffic laws and
ordinances” (Waller, 2003, p. 8).
Indeed, driver education should
“turn out a far more knowledgeable
breed of citizen who will know
enough about highway safety to
demand and support higher
(safety) standards” (Waller, 2003,
p. 8). Driver education that goes
beyond basic instruction and leads
to knowledgeable and engaged
drivers requires impactful
instruction. Titus, Bergandi, and
Shryock (1990) suggested that
“direct student activity during
instruction would be
appreciated” (p. 170) and
appropriate for adolescent
learners, especially those who may
be younger or lower in aptitude.
Driver education students are
typically 15 to 16 years of age and
consist of younger students in a
high school setting. Furthermore,
adolescents are not as abstract in
their thinking (Elkind, 1978);
therefore, activities and instruction

of the students with a phone the list
of questions. Sample questions are
below. Make sure the two
As driver education is a class students with the phones can
rooted in three domains (cognitive, connect, and then have the student
with the phone and question list go
affective, and psychomotor),
lessons should include a variety of outside the room. Have the two
activities students can get up from remaining student volunteers pick
up a board marker and stand at the
their desks and perform. Such
activities can provide a kinesthetic board. Have the student at the
experience for the performer and a board with the phone call the other
visual experience for the observer, cell phone and begin to answer the
list of questions as they are read to
engaging both in the lesson. As
important as the activity, however, him/her. Have both the students at
the board (one talking on the cell
is processing the experience in
phone, one not) write the numbers
order to gain the maximum
from 50 to 0 backwards while being
educational benefit to all.
timed. Compare the two times of
Explained below are activities the students at the board.
that take a short amount of time,
Example questions for cell phone
get students up and moving or
observing an activity, and have the conversation:
1. Name a recent event you
potential to engage students in
attended. Examples are a
important discussion about driver
sporting event or a concert.
safety. Each activity is focused on
2. Describe the event.
distracted driving, and each
3. Describe a stop sign.
includes a debrief section at the
4. How often should you check to
end in order to have students
make sure the lights on the
process important educational
outside of your car function? An
points the activities are designed to
example is your red brake
make.
lights on the back of your car.
Activity 1: Talking on a cell 5. Name one current event
occurring in our country.
phone while driving/Impact of
6. What is your response to the
Multi Tasking—A Race
event?
Materials needed: cell phones, list
7. What is the 10th letter of the
of questions, markers and board.
alphabet?
Description: Ask for three
8. What is 16 + 4 - 3?
volunteers. Have them approach
9. What is the square root of 16?
the front of the class. Give two
students a cell phone and give one 10. What is 57 – 8?
should be more concrete in nature
than instruction given to adults.

(continued on page 15)
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11. What is 93 + 7 – 1?
12. What is 14 times 2?
13. What is your favorite television
show?
14. What is the background color of
the school crossing sign?
15. What is your favorite food?
16. How old will you be in 14
years?
17. What is the speed limit in a
school zone?
18. What does the “cross-buck”
sign look like?
19. How many feet are in 30 yards?
20. What is the proper hand
position on the steering wheel?
21. What are the colors on an
interstate sign?
Debrief: Identify the problems
related to distracted driving due to
cell phone use:
1. Cannot drive as well (slower to
write the numbers).
2. Cannot have a clear
conversation (both activities
interfere with each other).
3. Field of vision is compromised
(narrowed focus on board).
4. Miss driving cues (missing
numbers).
5. Note that adults driving on
simulators have said they drive
great—and in their opinion they
do. They just didn’t see many of
the collisions or near misses
they caused.
This activity demonstrates that
the cognitive distraction of a phone
call impairs ability to complete a
secondary task. Typically, the
student using the cell phone will
take 30 seconds to a minute longer
to complete the task of writing the
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numbers, often making mistakes in
the simple task. Their answers to
the outside questions can be
recorded and errors may also be
found. The discussion following
the activity often includes
perceptions of students that that
they can complete two tasks at
once, but in reality these two
simple tasks of writing numbers
and answers questions cannot be
done well simultaneously. As far
back as 1969, Brown, Tickner, and
Simmonds conducted a study in
the UK in which participants used
an estate (station wagon) car with
a manual transmission while
simultaneously using a mobile
phone, all but one of whom had no
experience using a mobile phone.
The course driven included gaps in
which the car may or many not fit.
The mobile phone task involved
checking sentences for errors.
Using the phone worsened the
participants’ perceptions about the
possibility of driving through gaps
that were too small. When the men
drove and used the phone, “They
tried to drive through far more gaps
that were smaller than the car and
slightly fewer that were
larger” (Brown et al., 1969, p. 421).
Furthermore, the “speed and
accuracy of the telephoning
performance were substantially
impaired” when the participants
were completing both tasks
simultaneously (Brown et al., 1969,
p. 421). This study is an
interesting follow-up for discussion
for the aforementioned activity
because it was known even in
1969 that these two tasks did not
complement one another, and in
fact distracted drivers from the
ability to complete either task
effectively.

Activity 2: Distractions in or
beyond driver control
Materials needed: paper and
pencils, markers and board.
Description: In groups of no
more than four, have students
brainstorm all of the activities in the
car that can be classified as a
distraction. The list will include
eating, talking to a passenger,
putting in a CD or using the I Pod,
and putting on ChapStick®. Have
each group then rank the
distractions, with number one being
the most dangerous. Ask each
group for their number one
distraction. Write the distractions
on the board. Ask each group for
their second and third distractions
and write them on the board. If a
group’s distraction has already
been written on the board, ask for
the next distraction on their list. As
a class, cross out all activities
where the driver has control.
Explain that, when being called or
answering questions on a phone,
the driver has less control than
deciding when to turn on the radio.
Debrief: The activity
concentrates on our responsibility
as drivers. The emphasis point is
that we have control over our
actions in the vehicle. Why would
a driver choose to text or drink hot
coffee when these actions have
potential devastating effects? An
interesting YouTube video to follow
this activity can be found at http://
www.youtube.com/watch?
v=fDlYSPVro0Q&feature=related
The video clip is from the Dr.
Phil Show and features a teen
driver who Dr. Phil chastises for
(continued on page 16)
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her arrogance in constantly texting
and driving. The point is about
taking responsibility for one’s own
actions and respect for other
drivers.
Activity 3: Texting Obstacle
Course
Materials needed: cell phones,
rubber chickens or stuffed animals,
spot markers.
Description: Create an obstacle
course with a defined beginning,
spot markers to go around, and
chickens/stuffed animals placed
sporadically. Let students know
that they need a break today and
time to get some energy out. Have
two students at a time walk/race
the obstacle course by going
around the spots and jumping over
the chickens. Time each student,
and record the times. Encourage
each student to walk quickly. Then
have the students again walk the
course, but this time have them
text a message while completing
the course. This is the real reason
for the obstacle course. Times
should again be recorded and
compared against original times.
Debrief: Discuss the difficulty
maneuvering that some may have
encountered while walking the
second time through the course.
Discuss the time differential of
the recorded times for the course.
Why did the students’ times
increase the second time through?
Ask if they are good at walking and
good at texting why can’t the two
activities be completed
simultaneously?
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The most important point is the
application to driving. Ask for
examples that students have
noticed when they have seen
drivers texting. Explain the
potential for harm with the
behavior.

change? Did any specific
behaviors irritate you? Take note
that some behaviors irritate some
drivers while others find the
behavior acceptable.

As the teacher, take note of the
slow moving drivers (walkers)
Activity 4: Social Climate of causing congestion and the
aggressive drivers. How did these
Driving
behaviors change the driving
Materials needed: Driving cards climate?
(make ahead of time).
Ask - what must you specifically
do to work together to make the
Description: Ask students to
driving environment safer?
walk around the outside of the
This activity demonstrates our
room. They may cordially pass
need to be courteous drivers to
individuals that may be going
encourage working together. We
slower than them. Hand signals
all have behaviors that irritate
may be used. Allow one to two
others, but as drivers we must
minutes to pass.
learn to work with others to make
travel as safe as possible.
Pass out a card to each
student. Ask students not to tell
others what is written on the card. Summary
When a student receives the card
Each of the activities described
he or she must conduct the
behavior listed. As the teacher you above can be used to involve
students in experiencing,
may want to pass out specific
observing, and processing
cards to individuals that will
distracted driver behaviors in a
conduct the behavior.
safe environment while
demonstrating to them the dangers
Driving card behaviors: Slow,
both of distracted driving and of
slow in left lane, fast, loud,
thinking that they can perform two
zooming in and out of traffic,
incompatible activities at once,
aggressive, texting, singing,
despite what they may have
looking around, yawning, yelling,
thought prior. With a good debrief/
irritated, talking with hands,
follow up discussion, each of these
average.
activities will engage students in
Debrief: Ask the students- how learning about distracted driving
and help lead them towards
did you feel prior to receiving the
making more responsible driving
cards? Did students work
decisions.
together? Was the environment
collaborative? How did you feel
after the behaviors began? How
did the driving environment
(continued on page 17)

The Chronicle

Page 16

ADTSEA

2013 Issue

The Chronicle for DE Professionals

References
Brown, I. D., Tickner, A. H., &
Simmonds, D. C. (1969)
Interference between concurrent
tasks of driving and telephoning.
Journal of Applied Psychology, 53
(5), 419-424.
Elkind, D. (1978). Understanding the
young adolescent. Adolescence,
13, 127–134.
Palmer, J. W. (2003). A role for
driver education. The Chronicle of
ADTSEA, 51(1).
Titus, T. G., Bergandi, T. A., and
Shryock M. G. (1990). Adolescent
learning styles. Journal of
Research and Development in
Education, 23, 165-179.
Waller, P. F. (2003). The genesis of
GDL. The Chronicle of ADTSEA,
51(1).

ADTSEA Driver Education Curriculum 3.0
ADTSEA has released a revised curriculum for driver educators.
This is a complete package containing curriculum lesson plans,
enhanced learning activities and worksheets, still picture
illustrations, short video clips and videos embedded in the DVD.
The package includes 2 DVDs, 1 CD , 1 hard copy 3.0
curriculum and 1 copy of AAA How to Drive (14th Edition).
The curriculum is based on 45 hours of classroom and 6 hours
of in-car. There are 13 classroom units, an in-car unit, unit tests
and a final exam. The 13 units include:

 Unit 1: Introduction to Novice Driver Responsibilities and the
Licensing System

 Unit 2: Getting Acquainted with the Vehicle
 Unit 3: Understanding Vehicle Control: Starting, Steering
and Stopping






Unit 4: Traffic Control Devices and Laws








Unit 8: Sharing the Road with Other Users

Unit 5: Vision and Space Management
Unit 6: Basic Maneuvers in a Low-Risk Environment
Unit 7: Risk Reducing Strategies for Different Driving
Environments
Unit 9: The Effects of Distractions on Driving
Unit 10: Adverse Driving Conditions and Emergencies
Unit 11: Impaired Driving
Unit 12: The Effects of Fatigue and Emotions on Driving
Unit 13: Travel Planning, Loading, Towing and Driving
Special Vehicles

The Curriculum is designed to be used with a standalone DVD
player since it utilizes the remote control buttons, therefore
some functions might not be available if it is used with a PC and
software based player.
For more information go to www.adtsea.org.
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Assessment of an Automotive Driving Simulator to Educate Novice Drivers
Qimin Yao†, John Wagner†, Ph.D., P.E., Kim Alexander‡, Ed.D., Philip Pidgeon‡, Ed.D.
†Department of Mechanical Engineering and ‡Automotive Safety Research Institute,
Clemson University, Clemson, SC 29634 USA
ABSTRACT: Novice drivers are
more likely to be involved in vehicle
crashes than more experienced
drivers. Transportation system
simulators, such as aerospace,
automotive, and rail, have been
used effectively over several
decades in support of operator
training and research studies. The
immersive high-end automotive
simulators tend to be large-scale,
difficult to move, and relatively cost
ineffective for widespread
deployment. In contrast, a mobile
vehicle training system often
features simplistic environments
which are not readily accepted by
teenagers who evaluate the driving
experience as compared to
commercial video games.
Consequently, a need exists for a
low-cost portable automotive
training system that provides a
higher level of realism with superior
graphics for novice drivers. In this
paper, a turn-key computer system
is presented with performance
evaluations to assist novice drivers
in the improvement of their driving
skills. The custom simulator was
assessed by 50 participants who
answered pre- and post-test
questionnaires and drove the
simulated vehicle around a preset
course. The participants overall
simulated driving score improved
28% with gains in both driving
knowledge (questionnaire) and
proficiency (test track). The
simulator presented to participants
and described by this paper prove
to be effective at raising both
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Pradhan, Pollatsek, Knodler, &
Fisher, 2010; Scialfa et al., 2011).
Unfortunately, this inexperience
may cause them to suddenly
decelerate their vehicles and/or
change lanes without noticing
approaching cars. Finally, young
drivers may be more easily
distracted by various factors such
as roadside advertisements,
electronic devices including MP3
Keywords: Driver education,
players, cell phones, and portable
automotive simulators,
assessment, training, driving skills video games, which draw their
attention away from the roadway
(Green, 2010). Therefore, driver
1. INTRODUCTION
education programs should help
novice drivers understand the
Young drivers, particularly those
danger of inexperience and gain
between the ages of 16 and 23,
have more than double the number critical knowledge and skills
through focused classroom, inof car crashes than older drivers
vehicle, and simulated instruction.
(McCartt, Mayhew, Braitman,
Ferguson, & Simpson, 2009).
Driver education and training laws
Researchers have identified
and programs have existed for
several factors that may cause
many years. The Graduated
novice drivers to have more
crashes than experienced drivers. Driving License (GDL) Program,
first introduced in 1996 in Florida,
First, young drivers have less
has been adopted throughout the
experience operating vehicles on
United States in various forms. The
the roadways and usually
GDL attempts to increase young
overestimate their driving skills
driver safety while decreasing their
(Craen, Twisk, Hagenzieker,
crash rates through restricted
Elffers, & Brookhuis, 2011).
Second, most young drivers are not motor vehicle operation. Young
drivers need to pass the standard
as familiar with traffic laws since
their past experiences were largely written and in-vehicle driving tests
for licensure. The written test
derived as passengers (Dols,
requires drivers to answer basic
Pardo, Verwey, & Ward, 2001).
questions designed to evaluate
Third, novice drivers may
their knowledge of proper vehicle
inaccurately gauge the speed of
operation, while the vehicle driving
cars around them and/or the
test assesses the driver’s mastery
relative distance between
surrounding vehicles (Chan,
driving knowledge and skills. The
simulator described in this paper
represent an important resource for
driver training programs. The next
test of its effectiveness will be its
integration into a nationwide safe
driving program to complement invehicle instruction with simulator
based virtual instruction.

(continued on page 19)
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of fundamental driving skills
(Ferguson, 2003). The GDL
imposes age-based restrictions on
motor vehicle operation. For
example, the driver may only
operate their vehicle at certain
times and without passengers
below a prescribed age. As the
young driver matures, these
restrictions are decreased until the
individual is fully licensed. Although
the GDL program generally has
been successful, a number of
limitations exist including: (1) GDL
typically calls for parents to
supervise young drivers practice
driving; so teaching effectiveness
and practice session hours depend
on the parents’ skills, time, and
interest (Jacobsohn, GarciaEspana, Durbin, Erkoboni, &
Winston, 2012); and (2) the driving
proficiency test commonly occurs
during daytime hours on local
roads with minimal traffic, so the
driver’s proficiency is not fully
evaluated on all roads or during
nighttime. Consequently, the need
to better train novice drivers
continues.
Simulations have long been used
as an effective training method. For
example, the Armed Forces use
simulation to train their members
about judgment and
marksmanship. Pilots use
simulators prior to flying airplanes,
helicopters, and advanced fighter
jets. Emergency vehicle drivers use
simulators to learn safe driving
maneuvers. The use of a simulator
eliminates the possibility of the
learner endangering themselves,
others, or equipment. Nearly 50
years ago, it was demonstrated
that novice driver knowledge and
skill test scores were effectively the
same when educational programs
using driving simulators along with
The Chronicle
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on-road instruction were compared
with programs that used on-road
instruction alone. R.O. Nolan
(1965) found comparable results in
driver attitude, knowledge, and skill
between one group of students
who were trained using a
classroom simulator and on-street
instruction and another group who
were taught on a multiple car offstreet driving range and on-street
instruction. R.E. Gustafson (1965)
studied the differences in driver
attitude, knowledge, and skill
between one group of students
who were trained exclusively on a
multiple car off-street driving range
and another group who were
taught using an Allstate Good
Driver Trainer and on a multiple car
off-street driving range. While the
first group scored higher on vehicle
handling, no significant differences
were found in attitude, knowledge,
or general driving ability related to
handling traffic and road problems.
In 2008, Flach, Dekker, and
Stappers reported that making
mistakes on a driving simulator is
an important way for drivers of
varying degrees of experience to
learn more. In a 2010 AAA
Foundation for Traffic Safety study,
Lonero and Mayhew reported
simulators and other technology
advances were sensible teaching
tools for driver education programs
but do not replace supervised onroad experience. Perna (2010)
found a fixed base driving simulator
to be an effective learning tool for
both students preparing to obtain a
driver permit as well as for novice
drivers. She worked with students
with autism spectrum disorder and
cognitive disabilities and reported
learning and the perception of
learning was hindered only by
mechanical glitches. In 2011, Ball
Page 19

found an on-line virtual world
environment was a viable option for
providing general driving training to
young drivers. He found students
who spent 13-18 minutes in the
environment earned driving
knowledge test scores within two
points of students who participated
in a six-hour safe driver program
that included 2-hours of classroom
training.
Racing games are a type of a
virtual driving simulator which has
flourished over the past two
decades. Some video games, such
as the Sony Computer
Entertainment's (2012)“Grand
Turismo 5” and Electronic
Arts' (2012) “Need For Speed”, are
quite adept at mimicking real world
conditions and pose the question of
whether it would be possible to
educate novice drivers using
immersive automotive simulators.
Young drivers are more likely to
spend time practicing a driving skill
if it is also delivered in an
entertaining manner (Wahlberg,
2010). Furthermore, a greater
variety of driving scenarios can be
created within a simulation
environment much easier than they
can be implemented at a test track.
The scenarios implemented in a
simulator are also inherently safer
than their real world equivalents
and allow risky scenarios such as
two wheels off, excessive
speeding, driving too close to a
lead vehicle, using a mobile phone
while driving (including text
messaging), and violating traffic
rules. Based on this concept,
driving simulators designed
specifically for training young
drivers have been developed
(Kemeny & Panerai, 2009).
(continued on page 20)
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designed and created using Bob’s
Track Builder (n.d.) and Blender
(Roosendaal, n.d.). The simulator
was developed based on VDrift
(Venzon, n.d.). The created user
interface allows the driver to read
information and view images on the
Norfleet, Wagner, Alexander, and
screen during driving sessions.
Pidgeon (2009) applied a large
One item always displayed on the
scale virtual driving simulator to
top left of the screen the
improve driving skills. However,
participants' driving score that allow
since the simulator was fixed in a
them to receive immediate
psychology laboratory, it was not
feedback about their driving
practical for training people off the 2. CLEMSON AUTOMOTIVE
performance. In addition, a detailed
Clemson University campus. Thus, TRAINING SYSTEM
scoring system rate the user’s
it became apparent that a more
The Clemson Automotive Training driving skills and viewed during
portable version of the driving
and/or after a run to offer in depth
System (CATS) was assembled
simulator would be ideal. The
feedback. For example, the
using a desktop computer with a
Clemson Automotive Training
average velocity, maximum
System (CATS), a portable driving 1GB graphic card, a 19 inch
simulator (shown in Figure 1), has monitor with a sound bar, a racing steering angle, and other
chair that can be adjusted vertically information collected and used to
been developed to help improve
analyze the drivers’ performances.
and horizontally, and a Logitech
driving experiences and reduce
Finally, several scenarios to
G27 steering wheel with 900
degrees of rotation (refer to Figure evaluate the driver’s proficiency
were created.
2). The program was coded using
C++ and Python, and it was
executed in Ubuntu 10.04 (a Linux The driving simulator trains young
drivers and simultaneously
operating system). The driving
evaluates their driving skills based
track in this simulator highly
on four module scenarios. In the
customized; the track was
Through the efforts of the
researchers, virtual driving
simulators to train young drivers
have become more effective and
practical (Park Lim, 2011).

track scenarios. Section 3
describes case study. Section 4
presents the results. Section 5
includes the discussion and
conclusion. Along with the
Nomenclature List appended to this
paper, three appendices including
the scoring metrics (Appendix A),
driving scores and rating (Appendix
B), and detailed simulator results
(Appendix C) are also included.

potentially dangerous behaviors
(Yao, Wagner, Alexander, Pidgeon,
2013).
Figure 1: Portable Clemson
Automotive Training System
(CATS) with seat belt, standard
human / vehicle interface, screen
display, speaker, and the host
PC workstation
The remainder of this paper is
organized as follows: Section 2
introduces the Clemson Automotive
Training System, including the
hardware, software, features, and

Figure 2. Hardware and software configuration in CATS
(continued on page 21)
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first module scenario - traffic
control device - a stop sign located
at an intersection assesses
whether the driver will stop their
vehicle as directed. The next
module scenario - lane selection simulates a blocked lane that tests
whether the driver will react
appropriately by slowing down and
using another lane to avoid the
obstacle. In the third - panic
braking - the driver must accelerate
their vehicle to a high speed and
then stop quickly. This scenario is
intended to give the driver a sense
of their vehicle’s limitations,
including the vehicle’s stopping
time and distance, as well as the
driver’s reaction time during an
emergency situation. The fourth
module scenario - obstacle
avoidance - simulates an animal
jumping onto the road and tests
how the drivers will react to the
event. After the simulation, the
drivers view their score for each
scenario, allowing them to
recognize the areas in which they
can improve.
3. METHODS
Introduction to Virtual Driving Case Study: A human-subjects
experiment was designed to test
the effectiveness of the virtual
driving education simulator to train
novice drivers. The case study
included a pre-test questionnaire,
completion of four driver scenarios
on CATS, and a post-test
questionnaire. The drivers
completed a demographic survey
and a pre-test prior to driving.
Then, they drove on a virtual test
track, in which four modules
evaluated different aspects of the
drivers' behaviors and reactions to
various scenarios. An assessment
system recorded different types of
The Chronicle
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data in the background to identify
and analyze the drivers’
performances. Finally, the driver
completed a post-test after
completing the modules. The
scores from the pre- and post-tests
were recorded and compared. The
scores of the first and the second
simulator driving runs were
combined to create a total score.
The steps each participating driver
completed were: (a) read the
human subjects policy, sign a
consent form, and complete a
written questionnaire capturing
demographic, driving knowledge
and habits; (b) sit in the racing
chair, buckle the seat belt, and
read the instructions to familiarize
themselves with the equipment; (c)
drive for five minutes on a practice
track to learn the CATS throttle,
brake, and steering wheel settings;
(d) drive on the track for one lap
without directions (although, they
were able to see the final score
after completing this lap); (e) watch
a short video indicating the correct
method for driving and passing
each scenario correctly; (f) drive on
the same track for a second time;
(g) review the Excel file showing
their detailed driving information
and their performances and (h)
retake the driving knowledge and
habits portion of the written
questionnaire.
Demographic Survey: Participants
completed a brief questionnaire to
obtain data about their gender,
age, and years of driving
experience. They also self-rated
their driving ability on a 5-point
scale as excellent, good, average,
fair, or poor.
Pre- and Post-tests: Participant
knowledge was assessed before
Page 21

and after the simulator practices
through pre- and post-tests. The
final ten question questionnaire
was not formally tested for validity
and reliability. The test
development process utilized
Clemson University faculty and
staff from education, engineering,
psychology, and public health. This
panel focused on content and was
responsible for developing test
items. Learning objectives from the
simulator scenarios and general
knowledge questions about driving
behaviors were used to identify
content domains. A pilot study was
conducted with 12 college students
to confirm content validity. The
readability was measured by the
Fry formula, and the reading level
for test items was at the 5th grade
level. The case study participants
completed the pre-test prior to any
instruction and the post-test
following the completion of their
time using the CATS simulator. To
ensure standardized
administration, the same graduate
student delivered all tests and
CATS simulator instructions using
a written script.
Five statements evaluated the
subjects’ driving behavioral
intentions to detect potentially risky
driving habits and used a 4-point
Likert scale. Five additional
multiple choice questions
evaluated the subjects' knowledge
of proper driving techniques, traffic
signs, and safe driving practices.
The five behavioral intention
statements had a preferred answer
choice and the topics addressed
were: (1) whether the participants
report they are likely to show off
their driving skills, (2) the
percentage of participants that tend
(continued on page 22)
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to drive over the speed limit,(3)
whether wearing a seatbelt makes
the participant feel safe, (4)
whether the participants would be
willing to ride in a car with a
potentially unsafe driver if they had
no other way home, and (5)
whether they felt they were still
learning how to be a good driver.
The five multiple choice questions
were designed to ascertain the
subjects’ driving knowledge in
terms of proper driving techniques,
traffic signs, and safe driving
practices.

indicating the importance of items
years of driving experience; 20
in each scenario. The values for αij were classified as novice (0-2
years), 21 were classified as
Kij
beginner (3-5 years), and 9 were
have been defined in
classified as experienced (6 or
Appendix A and Yao et al. (2013)
more years). The self-rating results
provides a more thorough
are presented with the CATSexplanation. The overall driving
score, which reflects the individual generated driver rating results later
in this paper.
driving score on each module as
well as difficulties with speeding,
driving off the road, and driving
across the double yellow line,
maybe calculated as equation 2
where n=4 is used to normalize the
final score between 0 and 100, k
represents the number of N factors,
and β={20, 20, 20}T is a weight

The Driving Score and Driver
Rating: Each participant drove
 Excellent; if 90  DS  100
through the four module scenarios  Good;
traffic control device, lane
if 80  DS < 90

selection, panic braking, and
DR   Average;
if 70  DS < 80
obstacle avoidance - on the CATS
 Fair;
if 60  DS < 70

3
   ij  ; f o r ( i  1 , 2 , 4 ) 
Dangerous;
if
DS < 60


ij
 j7



S i  7 
fo r ( i  3 )
indicating the importance of each
 j  1 i j  i j ;

Nk. The difference value comes as
a result of a comparison of the first
simulator two times in this case
lap and second lap. If the
study. An algorithm was created to difference value is positive, then
assess the driver’s performance by the subject improved on their
calculating the driving score (DS)
driving skills with the driving
and the driving rating (DR), after
simulation.
they completed the CATS simulator
The driving rating, DR, is based on
program. The score of each
the driving score, DS, to show a
module, Si for (i = 1, 2, 3, 4)
corresponds to each driving feature subject’s driving performance using
the following mapping (refer to
and is expanded as the following
equation 3)
equation 1
where i represents the scenario, j
represents the items that calculate

Kij

scores in each scenario, and
is the metric score, αij is a weight
DS 

1 
n 

4



i1
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Driving Behavioral Intentions:
Table 1 exhibits the pre- and posttest responses to the five
behavioral intention statements
where SD, D, A, and SA
correspond to strongly disagree,
disagree, agree, and strongly
agree, respectively with the
asterisked percentage being the
preferred safer choice. A positive
improvement was noted for four of
the five statements. More than 80%
of test subjects selected disagree
or strongly disagree, indicating they
reported being unlikely to show off
while driving. A modest decline was
noted on their intentions to speed if
they felt they had good driving
skills. More than 90% of the
subjects reported on both tests
they felt safer wearing a seat belt
although those who strongly
agreed with the statement declined
on the post-test. Approximately
30% of subjects indicated they
would in fact ride with an unsafe or
reckless driver if they had no
alternative way to go home.

Driving Knowledge: The five
questions (and correct answer
choice) along with pre- and postDemographics: A convenience
test results are listed in Table 2.
sample of 50 international college
The column labeled as
students was recruited for this case “Improvement” shows the
study. The case study included 35 percentage of subjects who
males and 15 females and their
corrected their answer on the postages ranged between 23 and 31
test. The first multiple choice
years old. Their initial driving
classification was based on their
(continued on page 23
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Table 1. Response to Behavioral Intention Statements Pre and Post-test
Pre-Test (%)

Behavioral intention

SA

I love to show off when
I'm driving
If you have good skills,
speeding is OK
Wearing a seatbelt makes
me feel safe
I'm still learning to be a
good driver
I would get into the car
with a reckless driver if I
had no other way to get
home

A

D

Post-Test (%)
SD

SA

A

D

SD

% Point
Improvement

4

16

50

30*

6

10

38

46*

16

8

36

34

22*

12

24

34

30*

8

68*

28

4

0

62*

30

2

6

-6

34*

44

18

4

40*

44

16

0

6

6

28

36

30*

6

24

30

40*

10

Key for Scale (SA: Strongly agree, A: Agree, D: Disagree, SD: Strongly disagree)
Table 2. Driving Knowledge Questions
Pre-Test (%)
Correct

Post-Test (%)
Correct

% Point
Improvement

What is the proper way a seat belt should be worn?

72

92

20

When driving, you should consistently check the
following.

94

96

2

Coming to a flashing red light, what should you do?

74

90

16

90

96

6

66

82

16

Question

While driving on a highway, when do you use your turn
signal?
When approaching an intersection with a yellow signal
light, it is best to…
question evaluates whether
participants knew the correct
placement of a lap and shoulder
belt. The results show that 72%
answered correctly on a pre-test
and 92% on a post-test; an overall
improvement of 27.77%. The next
question addresses whether the
subjects knew how to scan for

potential hazards while driving and
95% answered correctly. The third
question queries the drivers’
behavior upon encountering a
flashing red light at an intersection;
74% got the correct answer on the
pre-test and 90% of the subjects
answered correctly on the posttest. The next question asks when

a driver should use a turn signal on
the expressway. Over 90% of the
subjects answered correctly on
both the pre- and post-tests. The
final question evaluates whether
the subjects know the correct
response to a flashing yellow light
at an intersection, specifically when
turning right; 66% of the subjects
(continued on page 24)
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trend with the velocity. The lower
these three factors, the higher the
driving score. In addition, between
the first and second run, both
Testing Scores and Other
Driving Performance Using
factors decreased, with δpeak
CATS: The drivers’ performances Factors by Classification: Five
decreasing the most with a drop of
factors, including peak velocity,
on the CATS simulator were
40%. Steering angle represents the
Vpeak, average velocity, Vave,
evaluated after they finished two
driver’s ability to drive the vehicle
peak steering angle, δpeak, and
laps on each of the four module
average steering angle, δave, were smoothly; the smaller the steering
scenarios. The average driving
angle, the better one can control
score for all participants on the first found to influence individual
the vehicle. The decreased number
subjects' driving performance as
lap was DS = 57. After subjects
of crossing double yellow lines, N1,
became familiar with the road and shown in Appendix C. Higher
testing scores correlated with lower driving off roads, N2 and driving
driving scenarios, the average
maximum velocities.. Compared to over the speed limit, N3 indicates
driving score increased on the
that drivers had better control of
the first run, the second run’s
second lap to DS = 75. This
their vehicles at lower speeds on
Vpeak decreased by 3% while
corresponds to an average driver
Vave increased by 6%, and the DS the second run.
improvement of 31.58%. The
increased by 28%. Vpeak decrease
driving scores of 11 subjects
Driver Self-rating and Driver Testreflected a lower second run driving suggests that driving improved as
rating: The self rating by
the speed decreased. Vave
scores than their first run. Three
participants of their driving skills as
increase shows that driving
drivers achieved the same scores
well as the rating based on their
improved as individual drivers
between the first run and the
CATS driving scores are presented
became familiar with the track.
second run. Lastly, 36 subjects
in Table 3. Eight participants selfMoreover, two factors: the
improved their driving scores by
rated their driving skills as excellent
maximum steering angle, δpeak
3% to 84.5%. The average
and no one rated themselves as a
and the δave share the similar
improvement of the 50 subjects
dangerous driver. The ratings
generated by their CATS driving
Table 3. Self-rating and Driving Test-rating by driver experience
scores found no excellent drivers
category
and six dangerous drivers. Most
novice drivers rated themselves
Novice
Beginner
Experienced
between good and average or
(0~2 years) (3~5 years) (6+ years)
above, while their CATS rating
Number of Subjects
20
21
9
indicate the majority demonstrated
driving skills of average or below.
Driver’s Self Rating
No beginner driver received a
Excellent
1
4
3
dangerous rating based on their
Good
7
9
3
CATS driving score. The majority of
Average
8
5
2
experienced drivers were rated as
Fair
0
3
1
average or above on both selfDangerous
4
0
0
ratings and CATS ratings.
CATS Driver Rating, DR (equation 3)
Excellent
0
0
0
Good
9
11
4
Average
2
7
3
Fair
4
3
1
1
0
Dangerous
5
answered correctly on the pre-test
and 82% on the post-test.

was 28%. The results for each
driver are shown in Appendix B.

(continued on page 25
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5. DISCUSSION AND
CONCLUSION
CATS offered novice drivers a
platform to safely increase their
driving skills through continuous
virtual monitoring and testing.
Several observations were noted
during this study. First, novice
drivers demonstrated greater
potential in enhancing their driving
skills and absorbing traffic rules
than experienced drivers. Second,
a relationship between the drivers’
scores and their maximum /
average velocity was observed: an
increase in driving score correlates
with a decrease in peak velocity,
but an increase in average
velocity. Third, a large proportion
of drivers do not realize the
potential risks created by driving
over the speed limit. Finally, an
average improvement of 28% in
driving scores indicates that CATS
succeeded in improving driver’s
simulated performance.

The Chronicle for DE Professionals

conditions when driving should be
considered to ensure the CATS
system is designed to meet the
participants' needs. Information
about their driving warning,
violation, and crash history should
also be obtained. Furthermore,
obtaining information about their
experience using simulators or
video driving games would also be
helpful.

Driver Knowledge and
Behavioral Intentions: The posttest scores indicated the case
study subjects acquired new
general driving knowledge.
Confusion about what drivers
should do when approaching
flashing red or yellow lights
appears in other studies involving
South Carolina motorists
(Alexander, Pidgeon, & Walters,
2008). Consideration should be
given on how to highlight material
from Chapter 7 "Traffic Signs,
Signals and Markings" of the SC
Driver License Manual (2013)
Driver Demographics. The case more predominantly for all drivers
in the state. Low seat belt usage
study participants were not
rates in the home countries of the
teenaged drivers and these older
novice drivers' experience may be participants may partially explain
the low pretest score about how to
different than those of the more
wear a seat belt correctly and the
typical younger novice and
beginner driver seen in the United range of responses on the posttest statement regarding seat belt
States. It appears many of the
safety. The assessment tool needs
participants learned to drive after
refinement to become a valid and
they arrived in the United States;
reliable instrument. For this case
less than half of the participants
completed a formal driver training study, the 10-item test appeared
adequate to demonstrate
program in order to obtain their
licenses. English was not the first knowledge and behavioral
language of any of the participants. intention could be assessed using
the CATS system. Prior to
In future studies, additional
incorporating the CATS system
questions about their driving
experience including miles driven into a safe driving program, a valid
and number of trips per week; the and reliable assessment
time of day most driving occurred; instrument should be developed.
the general traffic and road

Driving Performance, Driving
Scores and Other Classification
Factors: One aspect of the study
evaluated the score improvements
among novice versus beginner
versus experienced drivers after
using CATS. Overall, novice driver
scores improved more than those
of experienced drivers. It is not
entirely clear whether the novice
drivers improved their scores by
learning and using the intended
skills that the module addressed or
whether they simply recalled the
"trouble spots" on the track from
previous practice laps because the
course layout and tests did not
change within the four fixed
modules. Consideration should be
given to developing randomized
test modules for the CATS system.
If during each lap, the driver met
unexpected tests of their driving
performance the results may more
accurately reflect what skills they
driver was learning.
It is harder for drivers to react
properly to some situations when
the vehicle is moving at a faster
speed. A faster speed generally
corresponds to a higher frequency
of driving off the road or crossing
double yellow lines when driving
on a curvy road. The drivers who
became more cautious on their
second lap while driving on a curvy
road demonstrated a better
awareness of controlling vehicle
speed under the limit compared to
their first run. Overall, this
illustrates drivers could improve
their driving performance after
achieving familiarity with the track
and scenarios in the CATS
system.

(continued on page 26)
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strategies to novice drivers.
(FHWA-SC-08-04).
Today's young drivers are
Columbia, SC: South
accustomed to video gaming and
Carolina Department of
operating in a virtual environment.
Transportation.
The personal computer-based
portable Clemson Automotive
Ball, C. (2011). Driving down the
Training System (CATS) was
virtual broadway: Testing
developed as a potential learning
the feasibility of educating
tool for use in a safe driving
young drivers in virtual
program while participants wait for
worlds. (Master's thesis,
in-vehicle practices. CATS includes
Clemson University).
a track with four module scenarios.
ProQuest Dissertations and
It provided feedback to the driver
Theses, 131. Retrieved
immediately after completing the
from http://
driving runs and that data allowed
search.proquest.com/
CATS to generate an overall driver
docview/919011088?
rating. In this case study, 50
accountid=6167.
participants completed the virtual
(919011088).
Driver Ratings: Participants' self- driving training that included a pretest, four driving scenarios, and a
Bob’s Track Builder Pro (n.d.),
confidence in their own driving
post-test. Results indicate the
Retrieved October 30, 2012
ability, regardless of their
drivers improved their knowledge,
from http://
experience, exceeded what was
www.bobstrackbuilder.net/
measured through the CATS driver behavioral intention, and skill
scores. Further development is
btbpro.aspx.
rating. Consideration should be
given to whether a module could be needed to refine assessment tools
developed for the driving simulator as well as to improve the realism in Chan, E., Pradhan, A., Pollatsek,
track and traffic graphics before it is
A., Knodler, M., & Fisher, D.
to determine an actual baseline
piloted with teens enrolled in a safe
(2010). Are driving
skill level prior to the training. In
simulators effective tools for
addition, a more realistic track that driving program.
evaluating novice drivers ’
simulates the participants' actual
hazard anticipation, speed
driving environment would aid them REFERENCES
management, and attention
in improving their skills by
maintenance skills? Journal
becoming more aware of actual
AAA Foundation for Traffic Safety.
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V1 One time velocity during the
1st lap (m/s)
V2 One time velocity during the
2nd lap (m/s)

Vp1

Peak velocity during the 1st
lap, (m/s)

Vp 2

Peak velocity during the 2nd
lap, (m/s)

Yao, Q., Wagner, J., Alexander, K., V  1 | V |dt
1
1
& Pidgeon, P. (2013). A
t
virtual driving education
simulation system hardware, software and
assessment. Proceedings
of the SAE World Congress.
(SAE Technical Paper 2013
-01-1407) Detroit, Michigan.

Nomenclature List
DR
DS
DY
K¯ij
Nk
k=1:
k=2:
k=3:

Driver rating
Driver score
Driver years
Driving factor metric score
Number of driving faults
Number of times vehicle
traveled off road
Number of times vehicle
ventured across double
yellow line
Number of times vehicle
traveled faster than posted
speed limit

Vpeak 

Vp 2  Vp1
Vp1

Peak velocity improvement
between 1st lap and 2nd lap

Vave 

V2  V1
V1

Average velocity improvement
between 1st lap and 2nd lap

 ave 

 2  1
1

Average steering angle
improvement between 1st lap and
2nd lap

 peak 

 p 2  p1
 p1

Peak steering angle improvement
between 1st lap and 2nd lap

Average velocity during the 1st lap, SUBSCRIPTS
(m/s)
n Total number of modules
1
t
Total time of driving on the lap,
V2  | V2 |dt
t
(sec)
Average velocity during the 2nd
lap, (m/s)



GREEK SYMBOLS
αij Weighted score for each
driving factor
β
Penalty factor

1
2

 p1

One time steering angle
during the 1st lap, (deg)
One time steering angle
during the 2nd lap, (deg)
The maximum steering angle
during the 1st lap, (deg)

 p2

The maximum steering angle
during the 2nd lap, (deg)

1 

1
| 1 |dt
t

Average steering angle on the 1st
lap, (deg)

2 

1
|  2 | dt
t

Average steering angle on the 2nd
lap, (deg)
(continued on page 29
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Appendix A: Scoring metrics for the four modules in the CATS
Module 1: “Traffic Control Device” (i=1)
j

α1j

k1 j
0

1

2

3

4

1 15

V>32km/h

24km/h<V≤32km/

16km/h<V≤24km/h

8km/h<V≤16km/h

V≤8km/h

2 5

na

na

L>3m

L<0m

0m≤L≤3m

3 5

 |  | dt

j

k2 j

270°<
>360°
≤360°
Module 2: “Lane Selection” (i=2)
α2j

0
1 5

Vp >96km/h

2 15

F=0

3 5

 |  | dt

j

k3 j

1
80km/h< Vp ≤96km/
h
Na

270°<
>360°
≤360°
Module 3: ''Panic Braking" (i=3)

1
2
3
4
5

α3j
7
3
3
3
3

6 3

0
F=0
R>2.5sec
D>60m
T>4.0sec
u>1.0m/s2

 |  | dt

 |  | dt

1
na
2.0sec<R≤2.5sec
45m<D≤60m
3.0sec<T≤4.0sec
0.5m/s2<u≤1.0m/s2

 |  | dt

 |  | dt

270°<
>360°
≤360°
7 3
0m
0m
Module 4: “Obstacle Avoidance” (i=4)
j

α4j

180°<
≤270°

 |  | dt

2
64km/h< Vp
≤80km/h
na
180°<
≤270°

 |  | dt

2
na
1.5sec<R≤2.0sec
30m<D≤45m
2.5sec<T≤3.0sec
0.3m/s2<u≤0.5m/s2
180°<
≤270°
L<0m

 |  | dt

 |  | dt

 |  | dt

90°<
≤180°

3
48km/h< Vp
≤64km/h
na

4
Vp ≤48 km/h
F=1

 |  | dt

 |  | dt

90°<
≤180°

3
na
1.0sec<R≤1.5sec
21m<D≤30m
2.0sec<T≤2.5sec
0.1m/s2<u≤0.3m/s2

 |  | dt

≤90°

≤90°

4
F=1
R≤1.0sec
D≤21m
T≤2.0sec
u≤0.1m/s2

 |  | dt

90°<
≤180°
L>3m

0m≤L≤3m

3
32km/h<V≤48km/h
L<0m

4
V≤32km/h
0m≤V≤3m

≤90°

k4 j

1 5
2 15

0
V>80km/h
na

3 5

 |  | dt
>360°

1
64km/h<V≤80km/h
na
270°<
≤360°

 |  | dt

2
48km/h<V≤64km/h
L>3m
180°<
≤270°

 |  | dt

 |  | dt

90°<
≤180°

 |  | dt

≤90°

(continued on page 30)
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Appendix B: CATS results for 50 human test subjects
Subject

Gender

Age

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

M
M
M
M
F
F
F
M
F
F
M
M
M
M
M
M
M
M
M
M
M
M
M
M
F
F
F
F
M
F
M
M
M
F
M
M
M
M
M
F

25
23
25
28
23
24
24
23
26
24
22
20
23
20
24
27
25
27
23
27
26
26
25
24
25
24
27
26
23
26
25
25
24
24
28
24
25
29
31
27

Driving
Experience
3~5
0~2
0~2
3~5
0~2
0~2
0~2
0~2
5~10
5~10
5~10
3~5
5~10
5~10
3~5
3~5
0~2
0~2
0~2
0~2
0~2
3~5
3~5
3~5
3~5
3~5
3~5
3~5
0~2
0~2
3~5
0~2
0~2
3~5
0~2
0~2
3~5
3~5
3~5
0~2

Driving Score (DS)
1st Run
2nd Run
46.5
75
66.8
80.8
35.2
81.5
82
82
73.8
75.5
71.3
83.75
45
44.5
54.5
73.8
74.3
67
64.5
59
36.3
85
39.5
86
1.8
77.5
86.5
86.5
63.8
77.5
91.3
85
5
66.3
26.8
64
30
46.8
75.3
69
47.8
85
82.3
84
64.3
60
51.3
88
83.8
87
66
80.8
78.3
66.3
68
79.3
42.5
54.5
50.5
48.8
-1.3
83.3
81.8
81.5
-26.3
50.8
85
88
72.8
84.5
65
87
88.3
74
57.5
65
51.3
75
74.3
83

Improvement
(%)
28.5
14
46.3
0
1.8
12.5
-0.5
19.3
-7.3
-5.5
48.8
46.5
75.8
0
13.8
-6.3
61.3
37.3
16.8
-6.3
37.3
1.8
-4.3
36.8
3.3
14.8
-12
11.3
12
-1.8
84.5
-0.3
77
3
11.8
22
-14.3
7.5
23.8
8.8

Driver
Rating (DR)
Average
Good
Good
Good
Average
Good
Dangerous
Average
Fair
Dangerous
Good
Good
Average
Good
Average
Good
Fair
Fair
Dangerous
Fair
Good
Good
Fair
Good
Good
Good
Fair
Average
Dangerous
Dangerous
Good
Good
Dangerous
Good
Good
Good
Average
Fair
Average
Good
(continued on page 31
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Appendix B continued: CATS results for 50 human test subjects
Subject

Gender

Age

41
42
43
44
45
46
47
48
49
50
Average

F
M
F
M
M
M
M
F
M
M

27
30
25
18
32
26
26
21
26
22

Driving
Experience
0~2
5~10
3~5
3~5
5~10
3~5
3~5
5~10
5~10
0~2

Driving Score (DS)
1st Run
2nd Run
62
85.8
46.3
70
72.8
75.3
74.3
85
50.8
78.8
26.3
76.8
72.5
83.3
83.8
84.5
82.5
80.8
63.8
60
57
75

Improvement
(%)
23.8
23.8
2.5
10.8
28
50.5
10.8
0.8
-1.8
-3.8
28

Driver
Rating (DR)
Good
Average
Average
Good
Average
Average
Good
Good
Good
Fair
Average

Appendix C: Driving simulator study detailed results
Improvement (%)

Improvement (number)

Subject

Driving
Score

Vpeak

Vave

δpeak

δave

N1

N2

N3

1

28.5

-5.2

3

-5.2

10.9

0

-1

-3

2

14

-0.6

-0.4

-334.6

-3.3

0

-1

-3

3

46.3

-2.1

0.2

-77.1

34.3

-3

-1

-5

4

0

-0.6

3.3

228.5

8.2

0

0

1

5

1.8

-0.3

1

-268.8

-2.9

-1

0

1

6

12.5

0.2

-2.1

-346.2

-0.4

0

-2

-1

7

-0.5

-0.9

5.2

-279.7

-4.8

-2

-2

3

8

19.3

1

-4.4

-51.4

-8.9

1

-1

-3

9

-7.3

-2.2

2.7

-124.1

2.6

-1

0

2

10

-5.5

-2.8

9.2

-73

11

-1

0

0

11

48.8

-3.8

2.5

-334.6

-18.9

-1

-2

-5

12

46.5

-21.1

1.1

-387

1.3

-1

-3

-6

13

75.8

1.3

-1.7

-247.8

12.6

-1

-4

-6

14

0

-0.2

2.5

65.8

-1

0

0

0

15

13.8

-5.5

-3.2

-296

-7.6

1

-2

-2

16

-6.3

0.1

2

-87.2

-1.6

0

0

0

17

61.3

-10.9

-4.6

0

-14.1

-4

-3

-4

18
19

37.3
16.8

-0.5
0.5

0.5
-4.6

-291.6
286

-23.1
0.3

1
2

-7
-1

-2
-4

(continued on page 32)
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Appendix C continued: Driving simulator study detailed results
Improvement (%)

Improvement (number)

Subject

Driving
Score

Vpeak

Vave

δpeak

δave

N1

N2

N3

20

-6.3

-2.9

6.5

-108.6

7.3

0

-1

2

21

37.3

0.1

6.2

-353.4

-15.9

-2

-2

-2

22

1.8

-1.6

3.1

-71.9

10.1

1

0

0

23

-4.3

-1

1.3

263.4

-2.7

1

0

-1

24

36.8

-3.3

3.7

-90.7

4.7

-2

0

0

25

3.3

-0.9

7.8

5.6

-0.5

0

0

0

26

14.8

-2

0.1

-9.4

-2.6

-1

-2

0

27

-12

1

1.8

7.3

2

-1

0

-1

28

11.3

0.2

3.8

-96.2

0.5

0

-3

0

29

12

-1.5

2.7

-104.5

-0.8

-1

1

-3

30
31

-1.8
84.5

0.9
-10.5

2.5
-7

109.9
-378

-3.9
-1.3

2
-3

-3
-4

0
-9

32

-0.3

-0.7

1.1

-225

-18.9

0

0

0

33

77

-5.4

-0.7

-359.4

-14.5

-2

-2

-5

34

3

1.8

3.2

31.5

1.4

0

0

0

35

11.8

-0.9

1.2

3.1

-1.3

0

0

-2

36

22

-1.5

0.6

31.1

2.9

0

0

-1

37

-14.3

-0.7

1.8

-134.2

-0.7

2

0

1

38

7.5

4.5

2

-18.1

-0.3

0

0

-1

39

20.8

-0.4

-1.9

-322.4

-0.4

-1

-1

-2

40

8.8

-0.6

-1.3

10.2

-0.1

-1

-1

0

41

23.8

0.3

-3.6

-177.4

-1.5

-2

0

-3

42

23.8

-0.9

-1.3

-105.5

0.4

-1

0

-4

43

2.5

-1.9

2.6

185.9

1.5

1

0

-1

44

10.8

-0.1

2.4

15

1.6

-2

0

0

45

28

0.7

1.1

-334.5

18.2

-2

-2

-1

46

50.5

-4.7

-2.1

-213

-1.8

-4

0

-2

47

10.8

-1.7

2.2

-12.8

1.5

-1

0

-1

48

0.8

-1.6

9.4

6.6

4.8

0

0

0

49

-1.8

-1.7

4.8

65.5

12.9

1

0

0

50

-3.8

7.6

-1.5

-146.9

-1.9

1

0

-1

Average

17.2

-1.7

1.3

-103

-0.1

-0.5

-1

-1.5
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Providing consultation in the development and
planning of programs to ensure that agencies,
companies and jurisdictions implement
effective highway safety countermeasures.
Developmental Services

Professional Services

Commercial Driver License Training

Assessment

Commercial Driver License Testing

Development

Commercial Driver License Examiner Training

Implementation

Curriculum Development

Management / Coordination

Driver Education

Monitoring / Oversight

Driver Fitness

Evaluation
Maintenance

Driver Improvement

Research and Analysis

Driver Testing

Technical Services

Driver Proficiency Training
Driver Testing for Drivers w/ Disabilities
Instructor Development

Graphic Development
Video Development
On-Line Training/Education

Motor Fleet Training

For more information please visit www.highwaysafetyservices.com.
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FARS is “Far-Out”
Richard E. Miller, Ed.D., Driver Education, George Mason University, emiller@gmu.edu
Introduction

Accessing FARS

Back in the mid-1960s, “far-out”
was common slang for amazement.
This expression coincided with the
Highway Safety Act establishing
the National Highway and Traffic
Safety Administration
(NHTSA,1970). Over the years,
NHTSA has served professionals
and laypersons in many capacities-most notably providing crash data
reports. With data originating from
the standard Police Crash Report
form, the information is channeled
through State Data Systems and
other agencies to NHTSA’s
National Center for Statistics and
Analysis that prepares reports on
fatal and nonfatal crashes to
various outlets such as states’
Departments of Motor Vehicles
(NCSA, 2013). The real gem is
NHTSA’s Fatal Accident Reporting
System (FARS), a primary fatal
crash data source. FARS is tapped
by public and private sector
organizations to alert and justify
needed action in traffic safety. Data
announcements and highlights also
appear at driver education and
traffic safety-related websites.
FARS is amazing because it is an
opportunity for anyone to look
directly at the primary source of
these statistics. This article will
explain how professionals in driver
education and traffic safety can
query the FARS database, answer
questions requiring fatal crash
data, and then apply this
information to professional practice.
As you will see, FARS is truly “farout!”

FARS is a primary source of data
gathered at the time of an incident
by law enforcement officers
completing accident reports. To
access FARS, you merely have to
reach its website (http://
www.nhtsa.gov/FARS ). On the
FARS front webpage “How to
Access FARS Data,” you have a
choice: either make a query (a
request) for data on-line or
download FARS data. For the
purpose of this article, you should
make an online query.

The Chronicle

licensed drivers still show a gradual
decline in automobile fatal crashes
over the past 15 years. That is
good news for everyone sharing
the road!
Making a Query

At this point of investigating fatal
crash data, you might be a bit
apprehensive about grappling with
a web-interface data system. Fear
not—FARS technical specialists
have provided tutorials that can be
displayed on your computer screen
or printed in hard copy. Each
tutorial follows a cookbook
By clicking online query, you will
approach to finding the count of
see a display table of national
fatal crashes as well as examining
traffic fatalities with the most recent cases of traffic-related fatalities.
year of 2011 accompanied by “Did You can start-out examining the
You Know” facts. Before making a fatality count according to one
query, take a look at some evident variable such as “crash month.” By
trends in the tabled data:
following the steps below, you will
discover the number of US fatal
 There has been a downward
crashes reported in 2011 was
trend in the number of
29,757. In this query you will also
automobile fatal crashes over
view fatal crash counts distributed
the past 15 years whereas
by month. (Watch-out for July
motorcycle deadly collisions
although October is a close
have general been increasing
second.)
during the same time.
 The number of pedestrian
deaths from collisions with
 At the screen, Query - Step 1:
vehicles has been relatively
Choose a Year, select the year
steady over the past 15 years
“2011” then click Submit.
with a similar trend seen in
 At the next screen, Query –
pedalcyclists’ deaths.
Step 2: Choose the Tables to
Query (2011), there are three
The tabled data not only represents
options, select Option 1 then
counts of fatalities, but FARS
click Submit.
statisticians have also calculated
 At the next screen, Query –
rates. Hence, the rates of fatalities
Step 3: Choose Variables to
per miles driven, US population at
Use (2011), select “Crash
the time, registered vehicles and
Month” field then click Submit.
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At the next screen, Query Step 4: Choose Condition
Criteria (2011), leave “Month”
at All and leave “Crash Month”
at All then click Univariate
Tabulation.
 At the next screen, Query Step 5: Choose Report Format
Options, select the variable
“Crash Month” and select the
data to count “Number of
Crashes”.
Now it's time to perform a twovariable tabulation. Again, a tutorial
is provided at the NHSTA website.
If you are curious as to the months
having the higher counts of traffic
fatalities involving youth (as drivers
or passengers), conduct this query.
Your suspicions will probably be
confirmed because most youth
traffic fatalities occur during
summer months.










At the screen, Query - Step 1:
Choose a year, select the year
“2011” then click Submit.
At the next screen, Query –
Step 2: Choose the Tables to
Query (2011), select Option 1
then click Submit.
At the next screen, Query –
Step 3: Choose Variables to
Use (2011), select “Crash
Month” and “Age” fields then
click Submit.
At the next screen, Query –
Step 4: Choose Condition
Criteria (2011), leave “State” at
the All, leave “Crash Month” at
All and leave “Age” at All then
click Cross Tab..
At the next screen, Query –
Step 5: At the Choose Report
Format Options (2011), you will
be constructing a two-by-two
table. Indicate that Rows
should display “Age” and the
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For each listed case in this report
you can click its link and examine
the FARS Crash Level entry form.
Meaning, FARS technicians
In the previous two queries, you
probably noticed additional options procured data from police accident
while following the steps. Variables reports and entered into the system
the data in a standardized format.
like “State” and “Age” have levels
so you could customize your query This is an eye-opener because that
to your state and to a specific age actual case of fatality is detailed on
the screen in front of you.
group. Rather than generating
counts of fatalities, you can actually
After performing two or three
sort FARS data to compile cases
queries, you will get the knack of
that meet selected criteria. For
using the system. If you care to
example, if you would like to
undertake more complex queries,
examine the incidents of fatal
again, there are tutorials available
crashes involving other motored
cycle vehicles (e.g., scooters), you online. Even so, once you master a
few queries the remaining FARS
will generate 91 cases.
features are commonsensible and
easy to build into a data request.
 At the screen, Query - Step 1:
Choose a year, select the year For example, you can view a map
of the number of fatalities occurring
“2011” then click Submit.
in your county of residence by
 At the next screen, Query –
performing a univariate tabulation
Step 2: Choose the Tables to
and selecting “County” in Query –
Query (2011), select Option 3
Step 3: Choose Variables to Use
then click Submit.
(2011).
 At the next screen, Query –
Step 3: Choose Variables to
Use (2011), select “Crash
Program and Teaching Ideas
Month” and “Body Type” fields
FARS is a valuable resource for
then click Submit.
driver education programs that
 At the next screen, Query –
operate at state and local levels.
Step 4: Choose Condition
Criteria (2011), leave “State” at Fatal crash data reports, especially
the All, leave “Crash Month” at pertaining to juvenile drivers, are
strong justifications for proposed
All , however, in “Body Type”
regulations of youth licensing
highlight A(88) Other motored
eligibility (i.e., curfews, passenger
cycle type then click Case
limitation, etc.). Since FARS data
Listing.
reports can be customized to a
 At the next screen, Query –
Step 5: Choose Report Format county level, directors of schoolOptions (2011), you will be able based driver education programs
can factor these statistics into
to generate a listing of cases
annual goals (e.g, crash reduction
that meet you're criteria in the
previous step. So in Step 5, just in local residents by a targeted
percentage).
Click Here to check all fields
and the click the Submit.
FARS is also an excellent teaching
tool for driver education instructors.
columns should display “Crash
Months.” then click Submit.
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After developing personal
competence in making queries, the
teacher can demonstrate the
procedure to students. Thereafter,
several teaching ideas come to
mind and here are a few:














In a computer lab, students
work individually or in small
groups making univariate, cross
tab and case listing queries.
Within the classroom, students
present their queries using a
PC connected to a LCD
projector.
As a homework assignment,
students locate fatal crash data
statements at various safe
driving websites and then
confirm these statistics by
accessing FARS.
In another assignment involving
social networking, students can
add comments and reactions
within their profile related to
FARS-generated statistics
(e.g., posting a personal
commitment to reduce deadly
crashes).
As another idea, the teacher
can generate “Did you know
that …” statements based on
FARS queries and post them in
the classroom.
The teacher can arrange
student panel discussions or
debates of which participants
must be able ”back-up” their
claims with FARS-data
evidence.
The teacher can require written
reports from students that
include a map of listed cases
within their county or state.
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FARS is Serious
This article started with an air of
informality. However, the topic is
serious. FARS is more than
counts of incidents and listed
cases on a map. It acts as a
primary source of information to
better realize the factors
surrounding the deaths of
thousands of motorists,
occupants, motorcyclists and
pedalcyclists on the highway.
Driver education professionals can
put FARS data to use whether in
the form of justified licensing
regulations or innovative teaching
ideas. FARS maybe “far-out” but it
is also an essential means of
ensuring proper driving and traffic
safety.
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ADTSEA Conference 2014
Kansas
July 13 ‐ 16, 2014

DoubleTree by Hilton Wichita Airport
2098 Airport Road
Wichita, KS
For more informa on on Wichita, KS please visit:
www.gowichita.com
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