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Abstract

This report describes the findings of an on-the-road experiment addressing drivers willingness
to engage in various sorts of potentially distracting tasks. Eighty-eight participants took part in
the study, equally distributed among four age groups: teen (16-17), young (18-24), middle (25-
59), and older (60+).There were two parts to the data collection: an on-road portion and a take-
home booklet portion. Inthe on-road portion, participants drove their own vehicles over a
specified route. At selected points, the experimenter described a specific in-vehicle task.
Participants rated how willing they would be to engage in that task at that time and place.
Participants also rated how risky it would be engage in that task at that time and place.
Participants did not actually engage in the task. Eighty-one different situations were included in
the on-road portion of the experiment, where a situation was the combination of a specific in-
vehicle task and a specific driving location and maneuver. Eleven different driving
|ocations/maneuvers on various roadway types were included. Fourteen different in-vehicle
tasks were included, among them various activities involving cell phones, PDAS, and navigation
systems. After completing the on-road portion, participants were given a booklet to take home
and complete. The booklet questions sought information about the participant’ s familiarity with
various in-vehicle technologies, additional situations for willingness and risk ratings, stated
reasons underlying ratings, and self-ratings of certain aspects of driving behavior and decision-
making style.

Ratings of willingness and of risk were highly correlated and yielded essentially the same
findings. Analyses examined in detail the relationship of willingnessto engagein atask asa
function of specific tasks, driver age and sex, driving maneuvers and roadway types,
environmental factors, familiarity with the technology, and individual driver attributes related to
driving style, decision style, and multi-tasking. In general, there was little reluctance to engage
in most cell phone activitiesin any situation. People were more willing to use cell phones while
driving than to use navigation systems, and more willing to use navigation systems than PDAS.
Typical cell phone tasks (dialing, conversation) were seen as roughly equivalent in risk to such
other activities as drinking something hot or tuning aradio, and less risky than eating something
messy (such asataco). Willingness was generally not strongly related to roadway type, athough
it was sensitive to specific driving maneuvers (e.g., exiting a freeway, making aleft turn at an
arterial intersection). Differencesin willingness, risk perception, and stated reasons for ratings
were seen among age groups. Willingness to engage in potentially distracting activities was also
related to more general driver attributes of driving intensity and multitasking.



1.0 Background and Objective

The potential hazard of distraction when using in-vehicle technol ogies has become a major
concern in the highway safety field (Llaneras, 2000). In thisreport, the term “in-vehicle
technology” refersto a device the may be used in avehicle, whether it is a portable device
carried into the vehicle or an installed device embedded in the vehicle. Cellular phones are the
most familiar example of an in-vehicle device and are the subject of serious debate about
appropriate use and needs for regulation. Other in-vehicle devices, such as navigation systems,
are becoming more common in new vehicles and more extensive information and
communication systems are under development. To minimize the risks of distraction from in-
vehicle technologies, two factors must be addressed: 1) the attentional demands the technology
design imposes on the driver and 2) the driver’s decision to use the technology while driving.
Thefirst of these issues has received considerabl e research attention while the second has
received amost none.

Numerous studies have now demonstrated that in-vehicle technology use can have deleterious
consequences on aspects of the driving task: lane positioning, speed control, car following,
situation awareness, hazard recognition. These studies typically have research participants drive
avehicle (or driving ssmulator) under conditions determined by the experimenter and engagein
tasks specified by the experimenter, at times and places controlled by the experimenter. Thus
this research addresses the very important question of what can happen when adriver attemptsto
engage in some task under certain driving conditions. What it does not tell usiswhat drivers
actually choose to do while driving. An in-vehicle technology presents a safety problem to the
extent that drivers choose to use it at inappropriate times. The actual risk associated with some
device will be ajoint function of how that device interferes with driving and the circumstances
under which drivers are willing to use that device. While there has been some qualitative
consideration of driver motivation and decision making through focus group studies (e.g., Lerner
and Balliro, 2003a), there does not appear to be any quantitative, roadway-based research to
understand driver willingness to engage in various tasks. The focus of the research presented
here concerns the factors influencing a driver’ s willingness to engage in certain non-driving
tasks. Information about driver decision making may contribute to a broad array of distraction-
related countermeasures, such as public education, driver training, user interface design, needs
for warnings, criteriafor lock-outs of certain functions while driving, function allocation for
driver assist systems, criteriafor safety assessments, and design of adaptive driver interface
systems.

Individual driver attributes are likely to be important considerations for understanding driver
decisions about engaging in in-vehicle tasks. In particular, driver age is known to be associated
with crashes, performance capabilities, in-vehicle device use, attention-sharing capabilities, and
risk perception. Inexperienced teenage drivers and older drivers are groups that merit specific
attention. Teen drivers are more likely to engage in high-risk behaviors, have motivations
distinct from other drivers, and be less capable in various aspects of the driving task (Lerner,
Tornow, Freedman Llaneras, Rabinovich, and Steinberg, 1999). Older drivers experience a
range of perceptual and information-processing decrements and tend to be more risk-averse
(Dewar, 2001). Thereforeit isimportant that any effort to investigate driver willingness to
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engage in technology use give specific consideration to these at-risk driver groups, aswell asto
the driving population at large.

This report describes the method and findings of an on-the-road experiment addressing drivers
willingness to engage in various sorts of potentially distracting tasks. This experiment is one
portion of alarger effort to understand how drivers make decisions about engaging in tasks,
particularly technology-related tasks, that may entail risks of distraction. Thiswork isjointly
funded by the National Highway Traffic Safety Administration and by the National Institute of
Child Health and Human Development. In aninitial phase of the work, focus groups on the
topic were conducted with drivers who were also technology users. Separate groups were
conducted for each of four age groups: teenagers (16-18), young (18-24), middle (30-55), and
older (60+). Thefindings of these focus groups (reported in Lerner and Balliro, 2003a, Lerner
and Balliro, 2003b) helped provide a basis for the scenarios and methods used in the on-the-road
experiment.

The on-road experiment examines both driving situation variables and distracting task variables
asthey relate to driver decisions about engaging in tasks. Driver factors are also of interest,
particularly age and familiarity with the technology. Driver age is known to influence risk taking
in general, with young drivers being more risk-willing and older drivers being more risk-averse.
There are also findings of different types and degrees of in-vehicle technology use associated
with driver age. Therefore this study includes comparison of driver age groups.
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2.0 Method

21 Overview

The primary purpose of the experiment was to collect ratings of how willing drivers would be to
engage in various in-vehicle tasks under various driving conditions. There were two phasesto
the data collection: on-road drive and take home gquestionnaire. In the on-road portion,
participants drove a specified route in their own vehicles. At selected points, the experimenter
described an in-vehicle task, and the participant rated how willing they would be to engage in the
task at that time and place and how risky it would be to do so. The participants never actually
engaged in the in-vehicle task, but ssmply indicated their willingnessto do so. Each participant
rated 81 unique combinations of in-vehicle task and driving situation.

After completing the on-road phase, the participant was given a take-home questionnaire booklet
to complete and return by mail. The questionnaire had several purposes:

e To provide an explanation of why certain situations were given their particular ratings

e Torate new situations which included factors not present during the on-road phase (such
as inclement weather, presence of certain passenger types, traffic congestion)

e To benchmark the booklet ratings by including some rating situations identical to those
encountered on the road

e To get detailed information on the participant’s familiarity with various in-vehicle
technol ogies and tasks

e Toobtain self-ratings of certain aspects of driving behavior/attitudes and decision-
making style.

2.2 Participants

Eighty-eight licensed drivers (43 males, 45 females) in the Washington, DC area were recruited
to participate in the study. All participants had normal or corrected-to-normal vision, accessto a
personal vehicle, and current vehicle insurance. Participants were evenly divided between four
age groups: Teen (16-17), Young (18-24), Middle (25-59), and Older (60 +). Potential
participants were recruited and screened for self-reported familiarity with in-vehicle devices.
The actual degree of familiarity was later established from the response to questionsin the take-
home questionnaire. All driversreported using a cell phone in their vehicles. Lower rates of
familiarity were reported for PDA or navigation system use.

Table 1 provides amore detailed breakdown of participant characteristics and in-vehicle
technologies used. For the 22 participants in each age group, the table shows the percent of
mal es and females and the percent who reported themselves to be at least “somewhat familiar”
with a given technology (based on rated familiarity answersin the take home booklet).

2-1



Age Group N Mae | Femae Familiar Familiar Familiar
Cell Phone PDA Navigation

Teen (16-17) 22 50% 50% 100% 41% 23%

Y oung (18-24) 22 50% 50% 100% 86% 55%

Middle (25-59) 22 36% 64% 100% 7% 68%

Older (60 +) 22 59% 41% 100% 64% 68%

Table 1. Summary of Research Participant Characteristics

2.3  On-Road Ratings

The purpose of the on-road study was to determine drivers’ willingness to engage in various in-
vehicle tasks and to determine how risky they believe those tasks to be. For safety reasons,
drivers did not actually perform the tasks. Rather, they gave verbal ratings of willingness and
risk. Both willingness and risk were rated on ascale of 1 to 10. For willingness, arating of 1
corresponded to ‘| would absolutely not do this task now’ and arating of 10 corresponded to ‘|
would be very willing to do this task now with no concernsat all.” For the ratings of the risk
involved in performing atask, arating of 1 corresponded to ‘No additional risk beyond my
normal driving’ and arating of 10 corresponded to ‘Very likely | would be involved in an
accident.’

During the course of the on-road study, the experimenter verbally presented participants with 14
in-vehicle tasks that involved performing different functions with a cell phone, a navigation
system, and a PDA, in addition to non-technological tasks such as eating, drinking, and
conversing with a passenger. The complete list of in-vehicle tasksis presented in Table 2.
Participants were asked to rate each of the 14 tasks multiple times at different locations.

There were 11 locations which differed from one another in terms of road type and maneuver.
Table 3 describes each of these. In total, participants were asked to make 81 ratings of
willingness and risk. Each rating situation was a unigue combination of in-vehicle task and road
location (roadway/maneuver). Table 4 presents a matrix showing the combinations of tasks and
locations used during the on-road study. As evident from the matrix, the 81 situations evaluated
represent a selection from the full set of 154 possible combinations (14 tasks X 11 locations).
Based on piloting, it was determined that the maximum number of datatrials that were practical
with a single session was about 80. The subset selected for inclusion in the study was chosen to
provide a broad sampling of sites and tasks and allow for some driving situations to be paired
with the full range of in-vehicle tasks. The non-systematic structure of the subset of possible
situations does not allow for an analyses of variance of the full datathat can isolate the main
effects of in-vehicle task and driving location, and their interaction. However, notein Table 4
that, for three roadway locations (freeway mainline, arterial mainline, two-lane road), all 14 in-
vehicle tasks were presented. Therefore the design allowed a task-by-location ANOVA for this
subset.
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Device/Object

Task

Narrative Description

Cell phone

Answer acall

Y our phone rings. Y ou are not expecting a call.
Your caller ID shows an unfamiliar number:
willingness to answer the incoming call.

Céll phone

Keyinacal

You are running late to meet afriend. You
know you friend' s phone number by memory:
willingnessto key in acall.

Cell phone

Hold personal
conversation

Y ou are engaged in a personal cell phone
conversation with aclose friend: willingnessto
continue conversing on the phone.

Cell phone

Key in text message

Y ou want to remind your friend/family
member of your dinner plans for this evening:
willingness to key in and send a short text

message.

PDA

L ook up stored phone
number

Y ou are on your way to see your physician but
cannot remember his/her exact street address.
Y ou want to call to find out but do not
remember the phone number: willingness to
look up a stored number in PDA.

PDA

Pick up and read email

Y ou are expecting an email message from a co-
worker: willingness to check PDA for new
messages and read email if it has arrived.

PDA

Key in and send email

Y ou want your spouse or roommate to pick
something up for dinner on their way home
from work: willingness to send a short email
asking him/her to pick something up.

Navigation system

Key in new destination

Y ou have left your house in arush and are
heading toward an unfamiliar area: willingness
to key a destination into your navigation
system.

Navigation system Call up stored You arein an unfamiliar area and would like to
destination head home but are unsure of the best route to
take: willingness to access a stored destination
in your navigation system.
Navigation system Search for nearby Y ou would like to find a nearby Starbucks:
Starbucks willingness to search for the nearest Starbucks

using your navigation system’s search feature.

CD player Select and insert CD Y ou would like to hear a CD that isin your CD
book, located in the glove box: willingness to
search for and insert a CD.

Passenger Hold personal Y ou are driving with a passenger in your

conversation vehicle: willingness to converse with the
passenger.

Beverage Drink hot beverage Y ou have ahot drink with alid onit:
willingness to drink it.

Food Unwrap and eat taco Y ou bought ataco and are hungry. Thetacois

in awrapper: willingness to eat the taco.

Table 2. In-Vehicle Tasks Rated On-the-Road
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Roadway Type

M aneuver

Description

Freeway

Proceeding on mainline

Driving aong mainline
lanes of a4-lane (pluslocal
lanes separated by barrier)
suburban interstate
highway, 55 mph speed
limit

Freeway

Entrance/merge

Arteria road approach to
freeway entrance ramp and
merge lane

Freeway

Exit

Move to freeway exit lane
and take off ramp

Arterial

Proceeding on mainline

Driving along in through
lanes of 3-lane arterial in
commercia area

Arterial

Unprotected left

Left turn from aleft turn
bay at an unprotected
signalized intersection on
the arterial,

Arterial

Protected U-turn

U-turn on the arterial at an
intersection with aleft turn
bay and protected signal
phase (vehicle may have
made maneuver during
either protected or
unprotected phase)

Arterial

Stopped at signal

Stopped for ared traffic
signal on the arterial road

Parking lot

Exit to arterid

Approaching lot driveway
to exit and turn right onto
arterial road

Parking lot

Search for parking space

Drive up and down aisles of
supermarket lot

Two-lane highway

Proceeding

Drive along two-lane
highway with many curves
and no shoulder, 35 mph
speed limit

Residential

Proceeding

Drive on residential streets
in asingle family home
community, little traffic

Table 3. Roadway L ocations at Which Ratings Were Obtained
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IN-VEHICLE TASKS

CELL PHONE TASKS PDA TASKS NAVIGATION SYSTEM TASKS NON-TECHNOLOGY TASKS
Look up
Personal stored Pick up & Keyina | Callupa Search for| Converse
Answer a| Keyina | Conversa-| Enter Text phone read Key & send new stored Search for | and insert with
DRIVING LOCATION call call tion Message | number | message email destination | destination| Starbucks CD passenger| Hot drink | Eat a Taco
Freeway Mainline X X X X X X X X X X X X X X
Freeway Entrance/Merge X X X X X X
Freeway Exit X X X X
Arterial Mainline X X X X X X X X X X X X X X
Arterial U-turn/Protected X X
Arterial Left turn/Unprotected X X
Arterial Stopped at Signal X X X X
Parking Lot - Inside X X X X X X X X X X
Parking Lot - Exit to Arterial X X X X X
Minor 2 Lane/Winding X X X X X X X X X X X X X X
Minor Local/Residential X X X X X X

Table 4. Combinations of In-Vehicle Tasks and Roadway L ocations Included in the Experiment
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24 On-Road Driving Route

The 45-mile test route was located in Montgomery County, Maryland, and took between 60 and
90 minutes to complete. The route encompassed different road types: freeway, arterial, two-lane
winding highway, residential street, and parking lot. Participants drove their own vehicles and
were instructed to drive as they normally would, and were guided through the route by the
experimenter. Appendix A isthe experimenter’s guide that describes the route and the locations
where ratings were to be collected.

In driving the route, the various locations for ratings were blocked into three distinct route
segments: arterial (including parking lot); freeway (including arterial approach to freeway
entrance); and minor road (two-lane highway and residential street). To control for effects of
familiarity and experience, participants drove the test route in one of four randomly-assigned
sequences: Arterial — Minor — Freeway (AMF), Freeway — Minor — Arterial (FMA), Freeway —
Arterial — Minor (FAM), and Minor — Arterial — Freeway (MAF). The route within each
segment of the trip remained constant.

25 Procedure

Sessions were conducted on weekdays, in mid-morning and afternoon, and timed to avoid
periods of peak congestion. Traffic on the arterial road at these times was typically significant
but not impeded; traffic on the freeway was moderate and free-flow. Most sessions took placein
clear dry weather. Occasional participants encountered light rain during portions of their drive.
Sessions were canceled if there was steady rain. Participants were instructed to bring their
driver’slicense, proof of auto insurance, and in the case of teen participants, the completed
parental consent form. All participants were also directed to have at |east a half tank of fuel in
their vehicles.

The participant met the experimenter at an office site in Rockville, Maryland. Upon the
participant’s arrival, the experimenter gave the participant a brief summary of the purpose of the
study. The participant then read and signed the informed consent form. Next, the experimenter
played an 11-minute training video which was used to clarify each in-vehicle task for the
participant. The training examples included both carry-on (e.g. cell phone) and installed (e.g.,
navigation system) example devices. The video showed amodel performing the tasks as a
narrator described the actions being performed by the model. Participants were instructed to
imagine performing tasks as they normally would, but to refer back to the video for tasks with
which they were not familiar. So, for example, if a participant was unfamiliar with the task of
entering a destination into a navigation system, the video showed the steps involved. If the
participant was aready familiar with this task, the video clarified certain aspects (e.g., the
destination was not stored), but the participant was free to imagine use of his or her own personal
system, which might differ in some ways from the product used in the video demonstration.

After the video was completed and the participant had the opportunity to ask questions, the

experimenter outlined the details of the on-road procedure and thoroughly explained the rating
scales. The participant and experimenter then initiated the drive session, which began with
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practicein using the rating scales. The experimenter sat in the rear seat on the passenger side,
from where he or she read instructions and recorded the participant’ sratings. On the way to the
first test site, the experimenter guided the participant through five practicetrials. Practicetrials
followed the same procedure as the study trials that followed. The experimenter provided
feedback and questioned the participant to confirm his or her understanding of the procedure and
his or her confidence in using the rating scales. Practice was extended until both the
experimenter and participant felt confident in the ratings.

Upon arrival at the test site, the experimenter began presenting the study trials. The experimenter
had alist of tasks which included the location where each task should be presented. A
description of the task was read to the participant as the vehicle was approaching the point where
the rating was to be made. The experimenter then said “Now” when the vehicle actually reached
the point where the rating was to be made. For some locations, the precise timing was not very
critical (e.g., for driving along the mainline section of freeway). For other situations, such as
approaching afreeway exit ramp or turning out of a parking lot onto a busy arterial, the timing
was more critical and the point of saying “now” was more precisely defined. Participants were
instructed to give their first impression and to answer quickly once the experimenter requested a
rating. Asan example, for the task of answering a cell phone call at the location of a freeway
exit maneuver, as the exit area was being approached the experimenter would read “Y our phone
rings. You are not expecting acall. Your caler ID shows an unfamiliar number. Willingnessto
answer incoming call:” Asthe vehicle moved to the exit lane, the experimenter would say
“now.” The participant would then immediately provide arating (1-to-10) of hisor her
willingness to answer acall at that point. Then he or she would provide a second rating to
indicate the risk involved in answering a call at that point. This procedure was used for all 81
combinations of in-vehicle tasks and locations. The experimenter recorded ratings on a data
collection form. Three different versions of the data collection forms were prepared, differingin
the order in which tasks were listed. The version of the data collection form to be used for each
participant was determined randomly before the session.

After completing the test route and returning to the office site, the experimenter provided the
participant with the take-home booklet. The participant was encouraged to compl ete the booklet
as soon as possible so that he or she could accurately recall the driving situations and answer
guestions related to his or her ratings. The participant was given partial payment for his or her
participation, the balance to be sent to him or her after he or she mailed back the completed
guestionnaire using a pre-addressed envel ope.

The detailed experimenter protocol for the session is attached as Appendix B.

2.6 Take-home Bookl et

The take-home booklet was comprised of a cover page and five sections of questions. A copy of
the booklet isin Appendix C. The five sections were in the same sequence for all participants;
however, several different random orders of questions within Parts 1 and 2 were used. The cover
section included spaces where the participant indicated his or her age, gender, and years licensed
to drive. No other personal identifying information was included on the form. Part 1 of the
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booklet included spaces where participants explained why they rated certain situations as they
did. Eight situations from the on-road drive were presented; these were:

Keying in acell phone call while driving on an interstate highway

Continuing a personal cell phone conversation while merging onto a freeway

Keying in atext message on a cell phone while driving on an arterial road

Keying in atext message on a cell phone while driving on awinding two-lane road
Checking for and reading email from a PDA while at ared light on an arterial road
Recalling directions for a stored destination in a navigation system while driving on an
interstate highway

e Keying in anew destination in a navigation system while driving on aresidential road
e Eating ataco while driving on an interstate highway

The ratings of willingness and risk that the participant had given on-road were indicated for each
situation. The experimenter recorded this information in the booklet before giving the booklet to
the participant. The participant’s task was to “explain exactly why you rated the situation as you
did.”

Part 2 of the questionnaire included questions asking participants to rate situations for
willingness to engage and risk. The questions used the same rating scales employed in the on-
road phase. Theinstructionsfor Part 2 noted the similarity of the scenes to what the participant
had encountered during the on-road drive, except that some situational aspect might be included.
Twenty situations were presented, in a standard form, as shown in the example below:

Trip Conditions The Task You Want To Do

L ocation: [-270 freeway; there is Key anew destination into your

road construction going on navigation system.

and onelaneis closed You arein arush and heading toward an
Passengers:  You are by yourself unfamiliar destination.

Time: Weekday afternoon

Traffic: Moderate

Weather: Clear

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

Five of these twenty situations were identical to situations encountered during the on-road drive.
These allowed a direct comparison of on-road and booklet ratings, to determine what, if any,
differences existed between the two procedures. The other 15 situations modified situations that
had been encountered on the road. These modifications included things such as weather,
passengers, traffic, and driver states. Table 5 describes the twenty situations included in Part 2.
Thefirst five situationsin the list are the replications of on-road situations and the subsequent
fifteen situations are those with some added feature.
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Part 3 of the booklet included questions that asked participants to rank how risky each of 32 in-
vehicle tasks are and how risky each of ten driving conditions are. Unlike previous sections,
these were general ratings in that in-vehicle tasks were rated for driving in general (not a specific
location) and locations were rated without respect to any in-vehicle task. For the three tasks
rated as most risky, and the two sites rated as most risky, the participants were asked to explain
why these were seen as most risky.

Part 4 included questions that asked participants to rate their familiarity with technologies and
tasks associated with the use of the particular devices, using afive point scale (1= very
unfamiliar, 5= very familiar). There were questions related to cell phones, PDAS, and navigation
systems. Participants were asked whether they had such devices. Thefirst rating question was
then, “How familiar are you with your [device] functions and capabilities?” The second question
was, “How familiar are you with using the [device] while you drive?’ Subsequent questions
then asked about familiarity with doing specific tasks (e.g., opening and reading an email on the
PDA).

Part 5 of the booklet included questions that asked the participant to make various self-ratings,
this part was divided into subparts. The ratings were on afive-point scale, where 1= strongly
disagree and 5= strongly agree. In Part 5A, the participants rated their agreement with
descriptions of driving attitudes or behaviors. Some of these dealt with the intensity or
aggressiveness of their driving (e.g., | like to drive at relatively high speed) and others dealt with
multitasking while driving (e.g., compared to the average driver, | am very good at handling
multiple activitieswhile | drive). Part 5B dealt with decision making style, and was not tied
specifically to driving. The questions were related to how impulsive or deliberative the
participant generally tends to be (e.g., when | am presented with a problem, | stop and think
things through before | act).

Participants returned the completed booklet using a pre-addressed stamped envelope. Most
booklets were returned within about a week of the on-road session.
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In-Vehicle Task Roadway L ocation | Additional Feature
Answer cell phone | Arteria road

cal

Key in cell phone Parking lot

number

Check email on Freeway

PDA

Enter navigation
destination

Freeway entrance

Find and retrieve
CD

Two-lane winding
road

Answer cell phone | Arterial road Hard rain

cal

Answer cell phone | Arterial road 3year old childin

cal vehicle

Answer cell phone | Arterial road Two friends (age

call peers) in vehicle

Key in cell phone Arterial road Hard rain

number

Key in cell phone Arterial road Heavy traffic

number congestion

Key in cell phone Arterial road Darkness

number

Key in cell phone Arterial road Two friends (age

text message peers) in vehicle

Key in cell phone Arterial road Hard rain

text message

Unwrap and eat taco | Arterial road 3year old childin
vehicle

Enter navigation Freeway Construction zone

destination

Answer cell phone | Freeway Fatigue

cal

Nav system search | Freeway Fatigue

for Starbucks

Key in cell phone Freeway Long boring drive

number

Check email on Freeway Heavy traffic

PDA congestion

Check email on Freeway entrance Expecting urgent

PDA business message

Tableb. SituationsIncluded in Part 2 of the Booklet.
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3.0 Findings

3.1  On-road Ratings of Willingness and Risk

The group mean ratings of willingness to engage in atask for each of the 81 driving situations
(in-vehicle task at a given location) are presented in Table 6. The columns of the matrix show
the in-vehicle task and the rows show the driving location; the entries in each cell show the mean
willingness ratings for the entire group of 88 participants. Table 7 provides analogous data for
therisk ratings. As evident from these tables, the ratings varied widely across the situations. On
the 1-to-10 rating scale, group mean willingness scores ranged from 2.76 (for picking up a PDA
message at a freeway exit area) to 9.24 (for conversing with a passenger on an arterial road).
Group mean risk ratings ranged from 2.03 (for conversing with a passenger on a two-lane road)
to 7.73 (for picking up a PDA message at a freeway exit ared). For both willingness and risk
ratings, the ratings were significantly related to the driving situation. The willingness ratings and
risk ratings were each subjected to a three-factor (situation X age group X gender) analysis of
variance. The analyses are summarized in Table 8. The findings were similar for both types of
ratings. The main effects of situation, age, and gender were statistically significant. The age-by-
gender interaction was statistically significant. However, none of the interactions with driving
situation were significant. This means that the relative relationships among the various driving
situations were similar for all four age groups. The main effects of age and gender, and their
interaction, can be seen in Figures 1 (for willingness) and 2 (for risk). “Willingness” decreases
with age and “risk” increases with age. Malesrate higher willingness and lower risk than
females. Gender effects are pronounced for willingness for the older group; gender effects are
pronounced for risk for both the middle age and older groups. However, thereislittle effect of
gender for the teenage and young driver groups.

Appendix D presents the mean ratings and standard deviations for all 81 situationsin list form.
For each situation, the appendix shows the group mean willingness rating, the standard deviation
of the willingness ratings, the group mean risk rating, and the standard deviation of the risk
ratings. The standard deviations, across the group of 88 participants, were generally in the range
of 2-to-3 rating scale units, with the willingness ratings showing slightly larger standard
deviations than the risk ratings. For willingness, the standard deviations ranged from 1.62 to
3.37, withamedian of 2.78. For risk, the standard deviations ranged from 1.71 to 3.15, with a
median of 2.51. For both willingness and risk ratings, the standard deviations were smallest for
the four situations involving conversation with a passenger. For both willingness and risk
ratings, the standard deviations were highest (i.e., agreement among participants was least) for
the two situations that involved answering a cell phone call while dealing with a turning
maneuver (unprotected left turn or protected U-turn).

3-1



IN-VEHICLE TASKS

CELL PHONE TASKS PDA TASKS NAVIGATION SYSTEM TASKS NON-TECHNOLOGY TASKS
Look up
Personal stored Pick up & Keyina | Callupa Search for| Converse
Answer a| Keyina | Conversa-| Enter Text phone read Key & send new stored Search for | and insert with
DRIVING LOCATION call call tion Message | number | message email destination| destination| Starbucks CD passenger | Hot drink | Eata Taco
Freeway Mainline 6.79 6.78 7.94 3.44 4.55 3.45 3.01 4.70 5.50 4.98 5.98 9.19 6.91 5.83
Freeway Entrance/Merge 6.42 5.33 7.55 3.32 3.25 3.94
Freeway Exit 6.07 5.22 2.76 3.26
Arterial Mainline 7.13 6.80 8.05 3.75 4.49 3.75 3.26 4.52 5.65 4.47 5.86 9.24 6.97 6.00
Arterial U-turn/Protected 4.51 3.01
Arterial Left turn/Unprotected 5.47 4.11
Arterial Stopped at Signal 8.06 8.11 6.20 6.92
Parking Lot - Inside 6.50 6.13 4.05 5.36 5.27
Parking Lot - Exit to Arterial 7.03 6.27 7.33 4.00 5.22 5.58 6.43 8.99 6.07 5.35
Minor 2 Lane/Winding 7.26 7.01 7.98 3.92 4.74 3.69 3.32 4.85 5.68 4.74 6.09 9.23 7.47 6.00
Minor Local/Residential 7.82 7.41 8.57 4.83 4.74 5.60

Table 6. Mean willingness ratings for on-road situations

IN-VEHICLE TASKS

CELL PHONE TASKS PDA TASKS NAVIGATION SYSTEM TASKS NON-TECHNOLOGY TASKS
Look up
Personal stored Pick up & Keyina | Callupa Search for| Converse
Answera| Keyina | Conversa-| Enter Text| phone read Key & send new stored Search for | and insert with
DRIVING LOCATION call call tion Message | number | message email destination| destination| Starbucks CD passenger | Hot drink | Eata Taco
Freeway Mainline 4.22 4.59 3.67 7.07 6.44 7.16 7.59 6.48 5.69 6.09 5.45 2.33 4.08 5.17
Freeway Entrance/Merge 4.45 5.59 3.98 7.44 7.38 6.74
Freeway Exit 5.00 5.92 7.73 7.67
Arterial Mainline 3.92 4.74 3.43 7.09 6.10 6.89 7.27 6.36 5.28 6.28 5.27 2.13 4.17 4.94
Arterial U-turn/Protected 6.42 7.38
Arterial Left turn/Unprotected 5.67 6.37
Arterial Stopped at Signal 2.39 2.66 4.28 3.78
Parking Lot - Inside 4.09 4.49 6.09 4.91 4.99
Parking Lot - Exit to Arterial 4.09 4.50 3.78 6.11 5.45 4.98 4.34 2.27 4.60 5.10
Minor 2 Lane/Winding 3.55 4.15 3.32 6.68 6.26 6.84 7.25 6.16 5.13 6.03 5.23 2.03 3.68 5.10
Minor Local/Residential 2.95 3.41 2.63 5.48 5.69 5.47

Table7. Mean risk ratingsfor on-road situations
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WILLINGNESS

Source DF Anova SS Mean Square F Value Pr>F
Situation 80 19433.39 242.92 35.09| <.0001
Age Group 3 3046.12 1015.37 146.69| <.0001
Gender 1 486.75 486.75 70.32|] <.0001
Situation x Age Group 240 1711.22 7.13 1.03] 0.3636
Situation x Gender 80 422.17 5327717.00 0.76{ 0.9430
Age Group x Gender 3 670.31 233.44 32.28| <.0001
Situation x Age Group x Gender 240 1443.31 6.01 0.87] 0.9266
RISK

Source DF Anova SS Mean Square F Value Pr>F
Situation 80 15440.93 193.01 32.05| <.0001
Age Group 3 2336.66 778.89 129.34 <.0001
Gender 1 301.74 301.74 50.10| <.0001
Situation x Age Group 240 1447.17 6.03 1.00{ 0.4831
Situation x Gender 80 388.72 4.86 0.81 0.8945
Age Group x Gender 3 632.41 210.80 35.00f <.0001
Situation x Age Group x Gender 240 1260.52 5.25 0.87] 0.9210

Table8. Analysesof variance for on-road ratings of willingnessand risk
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Figure 1. Group mean willingnessratings for age and gender groups
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Figure 2. Group mean risk ratingsfor age and gender groups

The ratings for willingness to engage in atask and the risk of engaging in atask were very
strongly related. The correlation of the group mean ratings for the 81 situations was -0.98,
meaning that high scores on one scale were related to low scores on the other. Thisisillustrated
in the scatterplot of Figure 3. As seen in the scatterplot, none of the 81 points deviated
substantially from the regression line. 1n other words, there was no case where the willingness to
engage in atask was substantially greater or less than would be predicted based on how risky it
was perceived to be. This strong linear relationship was true for each of the four age groups
considered individually as well; the correlation coefficient exceeded 0.96 for every group.
Although a positive correlation would certainly be predicted for these two sets of ratings, thereis
Nno a priori reason to assume such astrong linear relationship across the range of ratings. For
example, there might have been an S-shaped function, where willingness was uniformly low
when risk values exceeded some point and uniformly high when risk values fell below some
point. The strong linear relationship across the range of ratings indicates that both willingness
ratings and risk ratings provided similar information. Based on this very strong correlation, the
subsequent discussion of findings will focus on the ratings of willingness to engage in atask,
recognizing that the risk ratings yield similar results. One exception isin the comparison of on-
road versus booklet ratings, where there were some differences in the findings for willingness
and risk; therefore both sets of data are provided in that section of the Findings.

34



10

r =-0.98

MEAN WILLINGNESS
o o
(4
NEWL S
* *
<[
o/ o ¢
£d
L 3
*

1 2 3 4 5 6 7 8 9 10
MEAN RISK

Figure 3. Scatter plot of mean willingness and risk ratingsfor 81 on-road situations

Because the experimental design only included 81 of the possible 154 combinations of 14 tasks
and 11 roadway locations, the comparisons among different tasks and among different locations
must be based on selected subsets of the data. One such subset involves “mainline” driving on
three different types of road: freeway, arterial, and two-lane highway. All 14 in-vehicle tasks
occurred for each of these three driving conditions. This permitted aformal ANOVA to be
conducted with in-vehicle task and driving location as independent factors. Figure 4 plots the
mean willingness rating for each task as a function of roadway type. The figure shows that
although there were substantial differencesin how each task was rated, the type of road the
driver was on had relatively little effect. Three-way (location-by-task-by-age group) ANOVAS
were conducted on these data and the results are shown in Table 9. The main effect of task was
statistically significant for both willingness and risk ratings. The main effect of location was
statistically significant only for risk, although it approached significance for willingness (p =
0.10). Driver age had a significant main effect, and in contrast to the analyses for the full set of
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Figure 4. Mean willingnessratingsfor 14 in-vehicle tasks during mainline driving on
freeway, arterial, and two-lane roads

81 situations (Table 8), age interacted significantly with both driving location and in-vehicle
task.

Figure 5 shows the location-by-age interaction for the willingness ratings. Mean ratings for each
age group, and for all groups combined, are shown as separate functions. The main effect of age
isevident in the separation of the lines for the various age groups. The small (and for
willingness, non-significant) effect of location is seen in the relatively flat line for the combined
group of all participants. Theinteraction effect is evident in comparing the functions for each
age group. For young, middle, and older driver groups, there was very little difference among
the three driving locations. In contrast, the teen drivers showed less willingness, and greater
perceived risk, on the freeway as compared to the arterial and two-laneroads. Thiswas aso the
nature of the location-by-age interaction for the risk ratings.
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Figure 6 shows the in-vehicle task-by-age interaction for the willingness ratings. Mean ratings
for each age group, and for all groups combined, are shown as separate functions. Aswith
Figure 5, the main effect of ageis evident in the separation of the lines for each age group, with
the older group consistently giving the lowest willingness ratings. The main effect of task is
seen in the general shifting of means from task to task. The differences among age groups
changes somewhat from task to task, as indicated by the significant task-by-age interaction.
While the older group’ s ratings are consistently below the others, the differences between
middle, young, and teen groups are sometimes pronounced and sometimes negligible. Although
the teen drivers tended to be most willing to engage in tasks, the figure indicates that this overall
effect is due to differences on some tasks, but not others. In particular, teens seem more willing
to engage in the PDA tasks and cell phone text messaging.

The statistically significant interaction of age with in-vehicle task and with driving location in
this analysis contrasts with the non-significant interaction of age with situation in the analysis
that included all 81 situations (Table 8). This could be due to separating the effects of task and
location in the analysis or might suggest that the interactions present for mainline driving were
not present for other tasks. In any case, the interaction effect for driving location was quite small
and primarily due to the teen/freeway condition. The interaction of age with in-vehicletask is
more complex and may be somewhat confounded with familiarity with the task (see Section
3.2).

In summary, considering just “mainline” driving locations, the ratings were not very sensitive to
the type of road the driver was on, with the exception of freeway driving for the teen driving
group. While the willingness (and risk) ratings varied considerably from task to task, the type of
road did not seem to matter much.

WILLINGNESS

Source DF Anova SS Mean Square F Value Pr>F
Task 13 10734.13 825.70 130.44| <.0001
Location 2 28.32 14.16 2.24] 0.1069
Age Group 3 1739.10 579.70 91.58| <.0001
Task x Location 26 46.04 1.77 0.28 0.9999
Task x Age Group 39 544.13 13.95 2.20] <.0001
Location x Age Group 6 105.91 17.65 2.79] 0.0104
Task x Location x Age Group 78 150.70 1.93 0.31| 1.0000
RISK

Source DF Anova SS Mean Square F Value Pr>F
Task 13 7037.31 610.56 107.24| <.0001
Location 2 67.77 33.89 5.95[ 0.0026
Age Group 3 1068.88 356.29 62.58 <.0001
Task x Location 26 44.09 1.70 0.30f 0.9998
Task x Age Group 39 441.36 11.32 1.99( 0.0003
Location x Age Group 6 117.08 19.51 3.43] 0.0022
Task x Location x Age Group 78 114.51 1.47 0.26] 1.0000

Table 9. Analyses of variance for on-road ratings of willingness and risk for mainline

driving locations.
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On the other hand, when some maneuver other than mainline driving was involved, the ratings
could vary substantially. This can be best illustrated by considering the maneuvers for the four
in-vehicle tasks for which al or most driving situations were presented. These data are shown in
Table 10. Separate sections of the table provide data for each of the four in-vehicle tasks:
answering a cell phone, placing a cell phone call, picking up/reading a PDA message, and
entering a destination into a navigation system. The columns of the table show the various
roadway types. Therowsindicate various maneuvers. Comparing the numbers within a column
gives an indication of how willingness varies based on the particular maneuver. For example, on
the arterial road, the willingness to answer a cell phone call ranges from alow of 4.51 while
making a U-turn to a high of 8.06 while stopped at atraffic signal. Given that the standard
deviations of the willingness ratings were typically around 2.8 rating scale units (Appendix D),
the standard error of the mean for the group of 88 participants is approximately 0.3 rating scale
units. Therefore, differencesin this table of roughly 0.6 rating scale units (two standard errors)
may be taken as statistically meaningful. Comparing the top row (“mainlineg”) for thefirst three
columns, there is little difference among freeway, arterial, and two-lane roads, as already
discussed. However, there was greater willingness to engage in these tasks on the residential
streets. On the freeway, the general ordering of the means was the same for al four in-vehicle
tasks shown in the table: relative to mainline driving, there was less willingness to engage in the
task when entering the freeway areafrom the arterial road. There was even less willingness
when approaching an exit point while on the freeway. The magnitude of these differences was
less for answering a cell phone call and picking up a PDA message than it was for placing a cell
phone call or entering a destination in a navigation system. On the arteria road, there was
greater willingness to engage in al four tasks when stopped at atraffic signal. There wasless
willingness when approaching the turning maneuver (left turn or U-turn). Table 10 also includes
two parking lot locations. One location is driving through the aisles of the lot, as when looking
for aparking space. The other location is approaching the driveway of the lot, about to exit onto
the arterial road. For the task of answering a cell phone, participants were about as willing to
answer acall under either of these parking lot conditions as they were while driving on a
freeway, arterial, or two-laneroad. Thiswas also the case for picking up a PDA message or
entering a destination in a navigation system. However, there was less willingness to do these
thingsin the parking lot as opposed to aresidential street. In contrast to these other tasks,
participants were somewhat less willing to place a call whilein alot than in the mainline driving
situations.
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RATINGS OF WILLINGNESS TO ANSWER A CELL PHONE CALL

ROAD TYPE
MANEUVER Freeway Arterial Two-lane | Residential | Parking Lot
Mainline 6.79 7.13 7.26 7.82
Enter 6.42
Exit 6.07
U-turn 4.51
Left turn 5.47
Stopped 8.06
In Aisle 6.50
Exiting to Arterial 7.03
RATINGS OF WILLINGNESS TO PLACE A CELL PHONE CALL
ROAD TYPE
MANEUVER Freeway Arterial Two-lane | Residential | Parking Lot
Mainline 6.78 6.80 7.01 7.41
Enter 5.33
Exit 5.22
U-turn
Left turn
Stopped 8.11
In Aisle 6.13
Exiting to Arterial 6.27
RATINGS OF WILLINGNESS TO PICK UP & READ A PDA MESSAGE
Road Type
Maneuver Freeway Arterial Two-lane | Residential | Parking Lot
Mainline 3.45 3.75 3.69 4.74
Enter 3.25
Exit 2.76
U-turn 3.01
Left turn
Stopped 6.20
In Aisle 4.05
Exiting to Arterial 4.00

RATINGS OF WILLINGNESS TO ENTER DESTINATION IN A NAVIGATION SYSTEM

Road Type

Maneuver

Freeway

Arterial

Two-lane

Residential

Parking Lot

Mainline

4.70

4.52

4.85

5.60

Enter

3.94

Exit

3.26

U-turn

Left turn

4.11

Stopped

6.92

In Aisle

Exiting to Arterial

5.22

Table 10. Mean willingnessratings for four in-vehicle tasksduring variousdriving

situations
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Summarizing, driver willingness to engage in atask was greater on residential streets than on
freeways, arterials, or two-lane roads, which did not differ much from one another. There was
greater willingness to initiate a task when stopped for asignal, and less willingness when
encountering a maneuver. However, in absolute terms, even during a maneuver, there was still
substantial willingness to engage in the two cell phone activities. Thiswas also the case for
driving in acommercial parking lot.

Comparing the 14 in-vehicle activities included in the experiment, there were substantial
differences in the rated willingness to engage in these tasks. This can be seen graphically in
Figure 4, for those tasks occurring during mainline driving on the various roadway types. Of al
tasks, conversing with a passenger was the activity that drivers were most willing to do, with
group mean ratings over 9 on the 10-point scale. Drivers were also quite willing to answer or
place a cell phone call or engage in cell phone conversation, although there was clearly
somewhat |ess willingness (and more perceived risk) than for passenger conversation. These
phone activities were rated approximately equivalent to drinking something hot while driving.
Participants were substantially less willing to engage in the other technology-related tasks. Text
messaging on the cell phone and the various PDA tasks were rated low on willingness.
Navigation system-related tasks were somewhat intermediate. It should be noted that about half
the participants in the study were not personally familiar with the use of a navigation system (the
effects of familiarity with the technologies are discussed below).

3.2  Effectsof Familiarity with the Technology on On-Road Ratings

Participants differed in how familiar they were with the various technol ogies and in-vehicle tasks
employed in this experiment. Although there was an initial training period, prior to data
collection, to provide some familiarization with each activity, participants varied substantially in
their real-world use of these products.

Table 11 shows the familiarity of participants with the in-vehicle technologies as a function of
age group. Familiarity was determined from the ratings on the take-home questionnaire. For
purposes of Table 10, familiarity ratings of 1 or 2 (on the 5-point scale) were treated as
“unfamiliar,” arating of 3 was“somewhat familiar,” and ratings of 4 or 5 were treated as
“familiar.” Asthe table shows, nearly every participant in the experiment (95%) considered
themselves “familiar” with the use of acell phone. In contrast, only 44% were familiar with a
PDA and only 31% were familiar with a navigation system. About half of the participants were
unfamiliar with a navigation system, and about a third unfamiliar with aPDA. Familiarity was
related to age group. In this sample, teens were least familiar with navigation systems and
PDAs. Older participants were less familiar with PDAs than young or middle age groups.

Y oung drivers had somewhat |ess familiarity with navigation systems than the middle and older
groups.
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CELL

%

% Somewhat
PHONE Unfamiliar| Familiar |% Familiar] Total %
ALL 0 5 95 100
Teen 0 0 100 100
Young 0 0 100 100
Middle 0 5 95 100
Oold 0 14 86 100
%

PDA % Somewhat

Unfamiliar| Familiar |% Familiar] Total %
ALL 33 23 44 100
Teen 59 27 14 100
Young 14 27 59 100
Middle 23 14 64 100
Oold 36 23 41 100

%

gé\S/TEM % | Somewhat -~

Unfamiliar| Familiar |% Familiar| Total %
ALL 46 23 31 100
Teen 77 5 18 100
Young 45 36 18 100
Middle 32 27 41 100
Old 32 23 45 100

Table 11. Participant familiarity with in-vehicle technologies, for all and for each age group

Table 12 issimilar to Table 11, but the ratings are specifically for familiarity of use while
driving. Most (89%) participants considered themselves familiar with using a cell phone while
driving, although the percentage was somewhat |lower for the teens (77%). Very few participants
(14%) were familiar with using a PDA while driving; most (72%) were unfamiliar. Thiswas
true for all age groups. Most (69%) were also unfamiliar with the use of a navigation system
while driving, athough familiarity was somewhat higher (50% familiar or somewhat familiar)

for the middle age group.
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CELL %
PHONE % | Somewhat N

Unfamiliar| Familiar |% Familiar] Total %
ALL 3 9 89 100
Teen 0 23 77 100
Young 0 0 100 100
Middle 0 5 95 100
Old 14 5 82 100

%

PDA % Somewhat

Unfamiliar| Familiar |% Familiar|] Total %
ALL 72 14 14 100
Teen 91 5 5 100
Young 68 9 23 100
Middle 55 27 18 100
Old 73 18 9 100
NAV %
SYSTEM % Somewhat

Unfamiliar| Familiar |% Familiar| Total %
ALL 69 15 16 100
Teen 86 9 5 100
Young 73 18 9 100
Middle 50 18 32 100
Old 68 14 19 100

Table 12. Participant familiarity with use of in-vehicle technologies while driving, for all
and for each age group

The effects of technology familiarity on willingness to engage in the use of the technology while
driving was assessed using analyses of variance. Since nearly all participants were familiar with
use of the cell phone, the analyses were only conducted for the PDA and navigation system
technologies. A two-factor (situation and familiarity) analysis was conducted for each
technology. Only those situations involving the particular technology were included in the
anaysis(i.e, theanalysis of familiarity with PDA use only included those on-road ratings that
involved some PDA-related task). For the PDA tasks, the ANOVA revealed asignificant main
effect of situation (F = 11.38, df = 14; p <.0001), but no significant effect of familiarity (F =
1.64, df = 2; n.s.) and no situation-by-familiarity interaction (F = 0.50, df = 28; n.s.). For the
navigation system tasks, there was a significant effect of both familiarity (F =8.23, df = 14; p<
.0001) and situation (F = 8.02, df = 2; p <.0005), but no interaction (F = 0.41, df = 28; n.s.). The
familiarity effect was such that those participants familiar with navigation system use were less
willing to engage in navigation system tasks (mean rating of 4.6 across all 15 situations
involving the navigation system) than those somewhat familiar or unfamiliar (mean of 5.3 for
each). However, there is some concern interpreting these findings, given that familiarity was
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somewhat confounded with age group. Therefore additional analyses were run, including age
group as afactor. Given the small number of observations for some cells, the age groups were
combined into ayounger group (teen and young) and an older group (middle and old). For the
three-factor analysis of PDA familiarity, there was again no main effect of familiarity nor a
familiarity-by-situation interaction, although the main effects of situation and age were
significant. For the three-factor analysis of navigation system familiarity, the main effects of
familiarity, Situation, and age were all significant. Theinteraction of familiarity with situation
was not statistically significant. The finding of an effect of familiarity for navigation system
ratings therefore does not appear to be attributable to a confound with age, at least as the age
groups were defined for thisanalysis. The finding isthat familiarity with use of the navigation
system leads to more conservative ratings of willingness to engage in the navigation system
tasks.

3.3  Effectsof Additional Factorson Ratings

There are avariety of potentially important factors that could not be easily manipulated in the
on-road portion of the study. While these factors may be of real interest, for reasons of safety or
control they could not be included during the on-road session. Therefore, the take-home bookl et
was used to evaluate the effects of such factors on driver willingness to engage in various tasks.
The method for doing this was to describe a situation (trip conditions and in-vehicle task) and
have the participants give willingness and risk ratings precisely as they did during the on-road
portion of the experiment. The situations replicated situations encountered during the on-road
session, but some additional feature was added to the situation in most cases. The features
considered were: raining hard; the presence of two age-peer passengers, the presence of athree-
year-old child passenger; night driving; traffic congestion; construction zone lane closure;
boredom (during long, familiar trip); fatigue; and urgency. Table 5, presented earlier,
summarizes the situations included in this portion of the booklet.

Thelogic of this procedure was to compare the ratings for situations that had an added feature
with ratings given to the identical situation without that feature. However, a complication for
interpreting the findings is that the “control” situation (without the feature) was rated in the on-
road portion of the study, whereas the situation with the added feature was rated through the
take-home booklet. Even though the situations and rating methods were made as parallel as
possible, differences between situations could be related to the method as well as the situation
features. For this reason, five of the twenty booklet situations did not include an additional
feature but rather exactly replicated an on-road situation. These five situations could then be
used to “benchmark” the booklet data and determine if any correction factors were desirable.
Therefore the relationship of on-road ratings to booklet ratings for same situations is presented
first, followed by findings regarding additional situation features.

Relationship of on-road ratings to booklet ratings for same situations

Table 13 presents the group mean ratings of willingness and risk for both modes of rating (on-
road and booklet) for each of the five in-common situations. Figure 7 plots the group mean on-
road willingness rating and group mean booklet situation rating for each of the five in-common

3-14



situations. Asthe figure indicates, the two sets of willingness ratings are similar, but not
identical. Three-factor analyses of variance were conducted to evaluate the effect of the mode of
rating. The three factors were the rating mode (on-road or booklet), the situation (five
situations), and age group. Table 14 summarizesthe ANOVA for willingness ratings and risk
ratings. For willingness ratings, the main effects of situation and age group were statistically
significant. The main effect of mode was not significant at the p < 0.05 level (p=0.058). The
only significant interaction term was the mode-by-situation interaction. A parallel analysis of the
risk ratings found only the main effects of situation and age group to be significant. The mode-
by-situation interaction was not significant at the p=0.05 level (p=.06). For risk ratings, the
absence of asignificant main effect of mode, the relatively weak interaction with situation, and
the generally small (0.1 to 0.8 rating scale units) differences for a given situation, suggest that
the mode of rating is not of substantial concern. On-road and bookl et ratings of risk therefore
can be compared with one-another with reasonable accuracy. However, for the ratings of
willingness to engage in the tasks, the presence of the significant interaction term, and the larger
magnitude of differences for some cases, complicate interpretation of the findings. If therewasa
significant main effect of mode of rating, but no significant interaction, then a simple across-the-
board correction factor could be applied. However, as Figure 7 shows, booklet ratings were
about one rating scale unit higher for two of the situations, almost identical to on-road ratings for
two other situations, and about half a unit lower for the final situation. The higher booklet
ratings occurred for the arterial road and parking lot situations. No parking lot situation was
included in the “added factors’ situations, but a variety of arterial road situations were. To the
extent the difference seen in Figure 7 isreal, the tendency for higher willingness ratingsin the
booklet mode means that since the control (no added factor) condition was rated on-the-road, the
bias toward higher booklet ratings may obscure real reductions in willingness as aresult of the
added factor.

ON ROAD BOOKLET
Willingness Risk Willingness Risk
Freeway Mainline, PDA Pick Up & Read Msg 3.45 7.16 3.54 7.29
Arterial Mainline, Cell Phone Answer a Call 7.13 3.92 8.16 3.20
Parking Lot-Exit to Arterial, Cell Phone Key in a Call 6.27 4.50 7.36 3.70
Minor 2 Lane, Non-Technology Search for & Insert CD 6.09 5.23 5.61 5.56
Freeway Entrance/Merge, Nav System Key in New Destination 3.94 6.74 3.89 7.03

Table 13. Mean on-road and take-home booklet ratings of willingness and risk for fivein-
common situations
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Figure 7. Mean on-road and take-home booklet willingness ratings for five in-common

situations
WILLINGNESS

Source DF Anova SS Mean Square F Value Pr>F
Mode 1 25.44 25.44 3.60] 0.0583
Situation 4 2277.53 569.38 80.48| <.0001
Age Group 3 371.60 123.87 17.51| <.0001
Mode x Situation 4 84.46 21.14 2.98| 0.0184
Mode x Age Group 3 22.58 7.53 1.06] 0.3635
Situation x Age Group 12 93.18 7.77 1.10] 0.3585
Mode x Situation xAge Group 12 29.29 2.44 0.35| 0.9805
RISK

Source DF Anova SS Mean Square F Value Pr>F
Mode 1 5.35 5.35 0.89 0.3467
Situation 4 1860.13 465.03 77.06] <.0001
Age Group 3 304.32 101.44 16.81| <.0001
Mode x Situation 4 54.38 13.60 2.25| 0.0617
Mode x Age Group 3 3.59 1.20 0.20] 0.8977
Situation x Age Group 12 96.53 8.14 1.33] 0.1940
Mode x Situation xAge Group 12 24.37 2.03 0.34f 0.9825

Table 14. Analyses of variance for mode of rating (on-road or booklet), for ratings of

willingness and risk
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Effects of the various factors added in the booklet situations

The left columns of Table 15 presents the willingness and risk ratings for the 15 situations that
had some added feature not present in the on-road ratings. The center columns of the table
present the relevant comparison data (same situation without the added feature). For al cases,
there is a comparable on-road comparison. For two cases, the comparison situation also was
included among the bookl et situations, so for these two instances a direct comparison between
booklet ratingsis possible. The rightmost columns show the booklet ratings for those two cases.
With one clear exception (the effect of rain on answering a cell phone call on the freeway), the
order of magnitude of the effect of the feature was similar for the willingness ratings and the risk
ratings. This somewhat obviates the concerns regarding the benchmark comparisons for the
willingness ratings, as discussed above.

Comparison
Booklet On Road Booklet
Added Facto Situation Willingnesqd Risk |Willingnesy Risk [Willingnesqy Risk
Rain Arterial Mainline/Cell Phone Key in a Call 5.49 6.07 6.80 4.74
Arterial Mainline/Cell Phone Enter Text 3.32 777 3.75 7.09
Freeway Mainline/Cell Phone Answer a Call 6.73 5.26 6.79 4.22
Peers Arterial Mainline/Cell Phone Answer a Call 7.85 3.51 7.13 3.92 8.16 3.20
Arterial Mainline/Cell Phone Enter Text 4.09 6.75 3.75 7.09
Child Arterial Mainline/Cell Phone Answer a Call 7.26 4.10 7.13 3.92
Arterial Mainline/Non-Technology Eat a Taco 5.13 5.69 6.00 4.94
Night Arterial Mainline/Cell Phone Key in a Call 6.90 4.66 6.80 4.74
Congestion _|Freeway Mainline/PDA Pick Up & Read Msg 3.25 7.60 3.45 7.16 3.54 7.29
Arterial Mainline/Cell Phone Key in a Call 6.22 5.50 6.80 4.74
Construction [Freeway Mainline/Nav System Key In New Destinatign  3.92 7.24 4.70 6.48
Boredom Freeway Mainline/Cell Phone Key in a Call 7.84 3.69 6.78 4.59
Fatigue Freeway Mainline/Cell Phone Answer a Call 7.45 4.41 6.79 4.22
Freeway Mainline/Nav System Search for Starbucks 4.45 6.70 4.98 6.09
Urgency Freeway Entrance/Merge/PDA Pick Up & Read Msg 3.41 7.48 3.25 7.38

Table 15. Mean willingness and risk booklet ratings for situations with added factors
The following was observed regarding added scenario features:

e Rain—Risk ratings were notably higher under hard rain for each of the three situations
that included rain. However, while rain resulted in a substantial drop in willingnessto
key in aphone call on an arteria road, it had a more moderate effect on willingnessto
enter atext message on an arterial road. This smaller effect may in part reflect afloor
effect, since willingness was already rated quite low for thistask. Rain had virtually no
effect on willingness to answer a phone on afreeway.

e Peers—Peersin the presence of age peers, risk ratings were slightly lower for the two
phone-related tasks and willingness was slightly higher. The reason for thisis not
known, but clearly participants were not viewing passenger presence as afactor that
amplified risk. Asthe absence of a significant situation-by-age interaction implies, this
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finding was not attributable to any particular age group; the effect was similar for all
ages.

e Child—The presence of atoddler passenger had virtually no effect on ratings related to
answering a phone call on an arterial road. However, atoddler did result in some
increased perceived risk and reluctance to engage in eating a messy food (taco).

e Night—Night conditions had no effect on the ratings for the single situation included
(keying in a phone message on an arterial).

e Congestion—Congestion had little effect on the willingness to engage in reading PDA
messages on afreeway. However, it did result in more reluctance to key in a phone call
on an arterial.

e Construction—The presence of a construction zone with alane drop resulted in increased
risk and decreased willingness for keying in a navigation system destination.

e Boredom and Fatigue—Under long boring driving conditions, participants indicated that
keying in aphone call decreased risk and they were more willing to engage in the task
than when not bored. Presumably this reflects afeeling that this activity might contribute
to alertness. Under conditions of fatigue, there was also a somewhat greater willingness
to answer a phone during freeway driving. However, fatigue led to less willingness to
use a navigation system search feature.

e Urgency—Urgency had little effect on willingness or risk ratings.

L ooking across the 15 situations, no obvious systematic patterns are evident. Participants saw
some factors as negative under some conditions but not others. In some cases, the added factor
actually increased the willingness to engage in the task. Only afew situations resulted in a
substantial decrease in willingness to engage in atask. The most dramatic case was for keying in
aphone call on an arterial road during heavy rain. The second largest shift in the willingness
ratings was in the opposite direction: participants were more willing to key in a phone call during
afreeway drive when the situation described them as bored during along, familiar trip.

Table 16 presents the findings as difference scores that show the shift in rated willingness and
risk asaresult of the added factor. Each entry isthe difference of the rating with the factor
present minus the rating with the factor absent. Therefore positive numbers indicate an increase
in willingness (or risk) when the additional factor isincluded and negative numbers indicate a
decrease in willingness (or risk) when the factor isincluded. The table presents these difference
scores for each age group, aswell asfor al participants. As noted earlier for Table 14, the
magnitude of the effects of the added factor is generally similar, though of course opposite
direction, for the willingness ratings and the risk ratings. Thisis even the case for those
situations on the arterial road, thus again obviating the concern from the benchmarking
comparison.
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Shift in Willingness Rating
Added Factor |[Situation All Teen Young | Middle Old
Rain Arterial Mainline/Cell Phone Key in a Call -1.31 -0.82 -1.14 -1.86 -1.41
Arterial Mainline/Cell Phone Enter Text -0.43 -0.64 -0.09 -1.09 0.05
Freeway Mainline/Cell Phone Answer a Call -0.07 0.50 -0.27 -0.23 -0.27
Peers Arterial Maiinline/Cell Phone Answer a Call 0.73 0.73 0.60 1.09 0.50
Arterial Mainline/Cell Phone Enter Text 0.34 0.45 0.59 -0.09 0.41
Child Arterial Mainline/Cell Phone Answer a Call 0.13 0.32 -0.31 0.86 -0.32
Arterial Mainline/Non-Technology Eat a Taco -0.88 0.09 -1.05 -0.73 -1.82
Night Arterial Mainline/Cell Phone Key in a Call 0.10 0.32 0.32 -0.68 0.45
Congestion Freeway Mainline/PDA Pick Up & Read -0.20 1.64 -0.55 -1.23 -0.68
Arterial Mailine/Cell Phone Key in a Call -0.58 0.05 -0.36 -1.14 -0.86
Construction |Freeway Mainline/Nav Key In New Destination -0.79 0.48 -0.83 -1.58 -1.55
Boredom Freeway Mainline/Cell Phone Key in a Call 1.06 1.73 1.77 0.36 0.36
Fatigue Freeway Mainline/Cell Phone Answer a Call 0.66 0.82 0.96 0.45 0.41
Freeway Mainline/Nav Search for Starbucks -0.53 -0.50 -0.23 -1.00 -0.45
Urgency Freeway Entrance/Merge/PDA Pick Up & Read 0.16 0.36 0.55 0.55 -0.09
Mean| -0.11| 0.37] 0.00] -0.42] -0.35]
Shift in Risk Rating
Added Factor |[Situation All Teen Young | Middle Old
Rain Arterial Mainline/Cell Phone Key in a Call 1.33 0.95 1.18 1.64 1.55
Arterial Mainline/Cell Phone Enter Text 0.68 0.82 0.45 1.14 0.36
Freeway Mainline/Cell Phone Answer a Call 1.04 0.46 1.23 1.05 1.45
Peers Arterial Mainline/Cell Phone Answer a Call -0.41 -0.27 -0.01 -0.82 -0.55
Arterial Mainline/Cell Phone Enter Text -0.34 -0.36 -0.36 -0.09 -0.55
Child Arterial Mainline/Cell Phone Answer a Call 0.18 0.18 0.77 -0.23 0.00
Arterial Mainline/Non-Technology Eat a Taco 0.75 0.41 0.55 0.27 1.77
Night Arterial Mainline/Cell Phone Key in a Call -0.08 0.05 -0.55 0.45 -0.27
Congestion Freeway Mainline/PDA Pick Up & Read 0.44 -0.73 0.59 1.05 0.86
Arterial Mainline/Cell Phone Key in a Call 0.76 0.36 0.86 0.91 0.91
Construction |Freeway Mainline/Nav Key In New Destination 0.77 0.16 0.62 1.55 0.89
Boredom Freeway Mainline/Cell Phone Key in a Call -0.90 -1.50 -1.09 -0.73 -0.27
Fatigue Freeway Mainline/Cell Phone Answer a Call 0.19 0.00 -0.14 0.41 0.50
Freeway Mainline/Nav Search for Starbucks 0.61 0.55 0.68 0.64 0.61
Urgency Freeway Entrance/Merge/PDA Pick Up & Read 0.10 0.59 -0.09 0.00 -0.09
Mean| 034 0.11] 0.31] 048] 0.48]

Table 16. Shiftsin rated willingness and risk for added situation factors, for all
participants and each age group

The means, across all fifteen situations, show that there were age differencesin the degree of
shift in willingness (and complementary shiftsin risk). The shift toward less willingness was

greatest for the middle and old groups and least for the teenage group. Comparing the age

groups for various situations in Table 16, afew differences stand out. Middle and older
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participants were more reluctant to key in aphone call on an arterial road under conditions of
rain. Teenage and young drivers showed very substantial increasesin willingnessto key in a
phone call when bored (shiftsof 1.73 and 1.77 rating scale units); the middle and older groups
showed only modest shiftsin their mean ratings (0.36 rating scale units). Substantial age
differences were also seen in the shift in willingness to eat a messy food (taco) when there was a
child passenger in the car. Older participants showed much greater reluctance (shift of -1.82
units), young and middle age drivers showed less dramatic but still substantial shifts (-1.05, -0.73
units), while teenage drivers showed virtually no effect. The added factors of congestion and
construction had a greater effect on middle and older groups.

34  General Ratings of Task and L ocation Factors

The ratings of willingness and risk presented so far have all been based on participant judgments
about specific situations, defined by the combination of a particular driving maneuver, roadway
location, and in-vehicle activity. The take-home booklet also asked participants more general
risk ratings for a set of 32 in-vehicle tasks and a set of 10 general driving tasks.

Table 17 presents the mean risk ratings for each of the 32 in-vehicle tasks, for al participants and
for each age group. Ratings were made on a 10-point scale, where 1 = “No additional risk
beyond my normal driving” and 10 = “Very likely | would be involved in an accident.” Table 18
presents the results of atask-by-age group ANOVA on these data. The ANOVA indicates that
there isasignificant main effect for both the in-vehicle task and the age group, aswell asa
statistically significant interaction of these factors. Risk ratings increased with age (4.41, 4.48,
4.91, and 5.68, for the teen, young, middle, and older groups, respectively). Theratingsin Table
17 are ordered from the lowest rated (least risk) activity to the highest rated (most risk) activity,
based on the mean for all participants. While most of the lowest risk tasks do not involve the use
of communication technol ogies, some non-technology tasks, such as map use or note taking,
were rated among the riskier activities. In general, tasksinvolving cell phone use were not rated
asrisky as tasks involving navigation system use, which in turn were not rated as risky as PDA.
Virtually all PDA-related tasks were seen as quite risky while driving (mean ratings of 7.51 to
8.93 on the 10-point scale). The general risk ratings shown in Table 17 are generally similar in
order and magnitude to the situation-specific on-road ratings (Table 7). However, they are
somewhat more extreme in that the lowest-rated tasks tend to be rated even lower in the general
ratings and the highest rated tasks tend to be rated even higher. Probably the most noteworthy
differenceisfor the task of answering a cell phone. The general rating of this task was 2.64.
This was somewhat lower than the on-road rating on a minor residential street (2.95) and more
substantially different than the ratings on the freeway (4.22), arterial (3.92), and two-lane
highway (3.55). However, the general pattern of ratings for the set of in-vehicle tasksis quite
similar for the general booklet ratings and the on-road ratings.
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IN-VEHICLE TASK All Teen Young Middle Old

Check the speedometer 1.37 1.41 1.18 1.29 1.59
Talk with a passenger 1.69 1.64 1.64 1.52 1.95
Adjust the loudness of a sound system 1.69 1.55 1.27 1.77 2.18
Turn up the temperature 1.77 1.82 1.50 1.52 2.24
Drink something cold 2.39 2.41 1.91 2.33 2.91
Eat something neat (like a cookie) 2.47 2.41 2.23 2.57 2.68
Answer a cell phone call 2.64 2.32 1.91 2.52 3.82
Place a cell phone call using speed dial 2.72 2.41 2.18 2.67 3.64
Have a brief phone "exchange of information" 2.74 2.64 2.38 2.57 3.38
Find radio station that is not pre-programmed 2.97 2.95 2.32 2.62 4.00
Insert a CD, tape, or video 3.14 2.68 2.82 3.24 3.86
Have an extended phone conversation 3.50 3.27 2.57 3.14 4.95
Drink something hot 3.59 3.59 2.68 3.36 4.73
Key in a cell phone call 4.17 3.59 3.23 4.00 5.86
Open and listen to voice mail on cell phone 4.41 3.86 3.77 3.90 6.09
Look up a stored phone number in a cell phone 4.50 3.77 3.76 4.62 5.82
Deal with children 4.53 4.32 4.05 4.41 5.38
View an electronic map on Nav System 5.51 5.45 5.36 5.24 5.95
Eat something sloppy (like a taco) 5.51 4.68 4.32 6.24 6.82
Retrieve a stored destination on Nav System 5.55 5.73 5.59 5.14 5.71
Search for the nearest Starbucks on Nav Sys. 6.29 5.86 6.23 5.76 7.33
Find an alternate route on Nav System 6.31 6.23 6.23 5.71 7.10
Alter your route preferences on Nav System 6.42 6.18 6.55 5.67 7.29
Read a paper map 6.92 6.00 6.09 7.67 7.95
Key a new destination into Nav System 6.93 6.55 7.19 6.48 7.50
Look up an entry in address book on PDA 7.29 6.05 7.05 8.43 7.68
Check your schedule on PDA 7.51 6.55 7.18 8.32 8.00
Take notes during a phone conversation 7.67 6.27 7.23 8.19 9.00
Open and read email on PDA 7.94 6.73 7.73 8.55 8.77
Schedule a meeting using PDA 8.24 7.00 8.05 9.05 8.95
Key in and send an email on PDA 8.33 7.14 8.45 8.73 9.00
Search the Internet using a PDA 8.93 8.00 8.68 9.62 9.45
Mean| 4.86 | 4.41 4.48 4.90 5.67

Table17. Mean general risk ratingsfor 32 in-vehicletasks, for all participants and by age

group
RISK

Source DF Anova SS Mean Square F Value Pr>F
Age Group 3 710.33 236.78 65.26( <.0001
Task 31 14355.32 463.07 127.63| <.0001
Age Group x Task 93 505.58 5.44 1.50| 0.0017

Table 18. Analysis of variance for general risk ratings of in-vehicle tasks

Some age-related differences are also evident in Table 17. Ratings from the older group were
frequently distinctly higher than those of the other age groups. The middle age group differed
from othersin rating navigation system tasks as somewhat less risky. Teenage drivers were

distinct in rating less risk than others for PDA-related tasks; this was true to a lesser degree for
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the young group. For some other tasks, teen and young participants also differed from middle-
age and older participants. They rated substantially less risk for tasks of eating something sloppy
and reading a paper map. There were also moderate differences for inserting a CD/tape/video,
keying in acell phone call, and looking up a stored cell phone number.

Generaly, for other than the older group, cell phone tasks, such as answering, speed dialing, and
simple conversation, were seen as comparable in risk to non-technology tasks such as drinking
something cold, eating something simple (cookie), or finding aradio station. Older participants
generally saw cell phone use as more risky than eating or drinking. The more complex cell
phone tasks, such as keying in a phone number, extended conversation, and number look-up,
were rated roughly comparable to drinking something hot (again with the exception of the older

group).

Table 19 shows how risk ratings for various tasks are related to familiarity with the technology.
The top portion of the table presents cell phone tasks as a function of cell phone familiarity; the
middle portion presents PDA tasks as afunction of PDA familiarity; and the bottom portion
presents navigation system tasks as a function of navigation system familiarity. For cell phones,
none of the participants were “unfamiliar,” and only four were “somewhat familiar.” The four
“somewhat familiar” participants rated higher risk for some phone tasks (key in call, look up
number, take notes during conversation), but not so for others. For PDA tasks, there were
substantial numbers of participantsin all three familiarity categories. The range of mean ratings
among the groups was not particularly large (less than one rating scale unit) for any PDA task.
For the navigation system tasks, differences among familiarity groups were not particularly large
(less than one rating scale unit) for five of the six tasks, although there was some tendency for
the “familiar” group to raterisk as lower. For the tasks of viewing an electronic map,
participants unfamiliar with navigation systems rated the risk as higher (6.00, vs. 4.80 for
“somewhat familiar” and 5.27 for “familiar”).

3-22



Somewhat
Unfamiliar| Familiar Familiar
CELL PHONE TASK (N=0) (N=4) (N =83)
Answer a cell phone call 3.25 2.61
Key in a cell phone call 6.00 4.08
Place a cell phone call using speed dial 3.00 2.71
Have an extended phone conversation 4.25 3.46
Have a brief phone ? exchange of information? 2.75 2.74
Look up a stored phone number in a cell phone 5.25 4.46
Take notes during a phone conversation 8.75 7.61
Open and listen to voice mail on cell phone 5.50 4.36
Somewhat
Unfamiliar| Familiar Familiar
PDA TASK (N=29) [ (N=20) (N=39)
Open and read email on PDA 7.55 7.90 8.26
Key in and send an email on PDA 7.86 8.30 8.69
Check your schedule on PDA 7.32 7.35 7.72
Schedule a meeting using PDA 7.75 8.40 8.53
Search the Internet using a PDA 8.52 8.95 9.24
Look up an entry in address book on PDA 7.10 7.15 7.50
Somewhat
Unfamiliar| Familiar Familiar
NAVIGATION SYSTEM TASK (N =41) (N = 20) (N=26)
View an electronic map on Nav System 6.00 4.80 5.27
Key a new destination into Nav System 6.78 7.50 6.72
Retrieve a stored destination on Nav System 5.78 5.35 5.32
Alter your route preferences on Nav System 6.73 6.35 5.96
Find an alternate route on Nav System 6.66 6.05 5.96
Search for the nearest Starbucks on Nav Sys. 6.51 6.10 6.08

Table 19. Risk ratingsfor in-vehicle tasksas a function of familiarity with the technology

Table 20 presents the mean ratings for each of the 10 driving tasks, for all participants and for
each age group. Ratings were made on a 10-point scale, where 1 = “Norisk at all of having a
collision,” 5 ="“An average driving situation,” and 10 = “High risk of having acollision.” Table
21 presents the results of atask-by-age group ANOVA on these data. The ANOVA indicates
that thereisasignificant main effect for both the driving task and the age group. The interaction
of these factorsis not statistically significant. Risk ratings for the teen, young, and middle age
groups were similar and the older group had higher ratings (4.78, 4.69, 4.4.84, and 5.63, for the
teen, young, middle, and older groups, respectively). The very similar rank-ordering of the ten
driving tasks for each of the age groupsin Table 20 is consistent with the non-significant task-
by-age interaction term. The table shows that participants felt that getting onto afreeway was
the riskiest type of task; the two highest rated tasks were merging from one freeway to another
and getting onto a freeway from an arterial road. Exiting afreeway was rated lower, and
mainline freeway driving lower yet. An arterial left turn was seen as the next most risky task,
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after the freeway merges. Comparing driving on various roadway types, the participants rated
the two-lane curvy road (5.66) as riskier than the major freeway (5.02), which in turn was rated
riskier than the arterial road (4.13), and least risky was the local/residential road (3.51). The
substantial differences among the general ratings for two-lane roads, freeways, and arterialsisin
contrast to the insensitivity of the on-road ratings to roadway type, aswas seen in Figure 4. Thus
while the participants reportedly felt quite different degrees of driving risk for different road
types, at least for the abstract task of rating general types of driving, this did not transate into
reluctance to engage in atask when actually encountering such conditions on the road. This may
be reflecting a difficulty participants have in making these more abstract judgments or alack of
sensitivity to roadway risk factors while considering in-vehicle tasks on the road.

The relationship of the general risk ratings for the in-vehicle tasks and driving tasks to the on-
road ratings reflect the lesser sensitivity of the on-road ratings to the driving task. Of the 81 on-
road situations included in the study, for 69 of them we could also obtain a corresponding
general risk rating of both the in-vehicle task and the driving task. For these 69 situations, the
correlation of the on-road willingness rating with the general risk rating for the in-vehicle task
wasr =-0.85. In contrast, the correlation of the on-road willingness rating with the general risk
rating for the driving task was only r = -0.27. While both correlations are statistically significant,
the in-vehicle task ratings predict close to three-quarters of the variance in the on-road ratings (r?
= 0.726) while the driving task ratings predict only about seven percent of the variance (r* =
0.072). Thusthe on-road ratings were strongly related to the perception of the general riskiness
of the in-vehicle activity but only weakly related to the perception of the general riskiness of the
driving task.

DRIVING TASK All Teen Young Middle Old
Stopped at a red light on an arterial road 2.60 2.45 2.24 2.30 3.38
Driving on a local/residential road 3.51 2.64 3.33 3.65 4.41
Driving on an arterial road 4.13 4.18 4.29 3.63 4.36
Exiting a parking lot & turning right onto arterial road 4.75 4.27 4.43 4.85 5.45
Driving on a major freeway 5.02 5.00 4.81 4.43 5.82
Exiting a freeway onto an arterial road 5.41 5.36 5.24 4.75 6.23
Driving on a two-lane curvy road 5.66 5.55 5.76 5.35 5.95
Turning left across oncoming traffic f/arterial road 5.93 5.45 5.26 5.95 7.00
Getting onto a freeway from an arterial road 6.22 6.32 5.67 6.43 6.45
Merging from one freeway to another 6.62 6.59 5.81 6.90 7.18

Table 20. Mean general risk ratingsfor ten driving tasks, for all participants and by age
group

RISK

Source DF Anova SS Mean Square F Value Pr>F
Age Group 3 124.78 41.59 10.84| <.0001
Task 9 1221.09 135.68 35.36] <.0001
Age Group x Task 27 74.14 2.75 0.72] 0.8554

Table 21. Analysisof variance for general risk ratings of driving tasks
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3.5  Stated Reasons Underlying Ratings

Two sections of the take-home booklet dealt with the stated reasons underlying the ratings. In
the first portion of the booklet, eight situations from the on-road portion of the study were
described, and the participant’ s on-road ratings of risk and willingness were shown. For each
situation, the participant was asked to explain why they gave the rating they did. In Part 3 of the
booklet, participants rated the risk associated with particular in-vehicle tasks (in general, without
regard to the specific driving situation) and with particular driving situations (in general, without
consideration of any in-vehicle activity). The participant was then asked to explain, for only the
three most risky tasks and the two most risky driving situations, why these were considered the
most risky.

Table 22 summarizes the stated reasons for the general ratings associated with the most risky
general tasks and general driving situations (Part 3 of the booklet). The upper portion of the
table shows the predominant reasons for risky in-vehicle tasks and the lower portion shows the
predominant reasons for risky driving situations. The table shows the proportion of participants
who cited a particular reason at least once. Data are shown for the entire group of participants as
well as for each age group separately. For in-vehicle tasks, the most commonly cited reason was
that the in-vehicle task took attention away from the driving task. While this was the most
frequently cited reason for all age groups, it was cited by about half-again more teens and young
participants (61%) than middle and older participants (42%). The second most frequently cited
reason was that the visual requirements interfered with monitoring the road. About athird of
participants explicitly indicated this answer. About afourth of participants mentioned the
physical requirements of interacting with the task. While the various age groups were similar in
the frequency of citing the various factors, the major exception was that teenage drivers were
much more likely (36%) to cite the length of the task (versus about 14% for the other age

groups).
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IN-VEHICLE TASK REASONS % PARTICIPANTS CITING AT LEAST ONCE

All Teen Young Middle Oold
Attention taken from driving task 52% 63% 59% 41% 43%
Interferes with visual monitoring of road 36% 36% 36% 32% 38%
Physical requirements 23% 18% 23% 27% 24%
Length of task 21% 36% 18% 14% 10%
Task characteristics (complexity, error, type of task) 11% 18% 14% 5% 10%
Other 8% 14% 5% 5% 10%
Demands of reading 3% 0% 14% 0% 0%
DRIVING SITUATION REASONS % PARTICIPANTS CITING AT LEAST ONCE
All Teen Young Middle Oold
Merging/interacting with other traffic 32% 44% 27% 26% 29%
High speed of traffic 26% 32% 27% 26% 19%
Behavior of other drivers (improper, risky, hard to predict) 24% 18% 32% 5% 19%
Difficulty of visual and temporal judgments 20% 9% 27% 11% 33%
Maneuver requires concentration, awareness 20% 27% 18% 21% 14%
Opposing traffic 19% 32% 18% 11% 14%
Limited sight distance 13% 14% 18% 5% 14%
Demands of vehicle control, staying on path 13% 13% 18% 5% 14%
Volume of traffic 11% 5% 23% 5% 10%
Other 10% 18% 5% 16% 0%
Limited maneuver time 5% 5% 5% 5% 5%
Presence of children, pedestrians 4% 5% 0% 11% 0%
Slow or stopped vehicles 2% 0% 0% 11% 0%
Unfamiliarity 2% 0% 5% 0% 5%
Presence of roadside hazards (e.g., trees) 2% 5% 5% 0% 0%

Table 22. Percentage of participantsciting a given reason for “most risky” general ratings of in-vehicle tasks (upper portion of
table) and driving situations (lower portion of table)
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For the general ratings of driving situations, merging or otherwise interacting with other traffic
was the most frequently cited reason, followed by the high speed of traffic and the behavior of
other drivers. In general, reasons related in some way to traffic characteristics (interaction,
speed, predictability, volume) were much more predominant than reasons related to roadway
features (such as maneuver demands, sight distance, roadside hazards, pedestrians). Y oung, but
not teenage, drivers cited the behavior of other drivers much more frequently than the other age
groups. Teenage drivers cited merging traffic and opposing traffic more frequently. Older
drivers differed in citing the difficulty of visual and temporal judgments more often. Thiswas
the most frequently cited reason by the older group.

Table 23 summarizes the stated reasons for the on-road ratings for the selected set of eight
situations (specific in-vehicle task at a specific roadway/maneuver location). Unlike the
explanations for the most risky general tasks and driving situations, above, these explanations
dealt with situations that the participant may, or may not, have considered among the more risky.
Therefore stated reasons might address why risk was perceived as low as well aswhy it might be
perceived as high. The table shows the percentage of all participants who cited a particular
reason at least once among the set of situations. It also shows the mean number of citations per
participant, for those who cited it at all. The data are summarized at three different levels of
categorization of the answers. At the broadest level, reasons were sorted into three categories:
factorsrelated to task execution; factors related to the driving environment; and factors related to
task motivation. Within each of these broad categories, a set of more specific subcategories was
defined. For example, factors related to task execution included attention, the need to take hands
off the steering wheel, duration of the in-vehicle task, and so forth. Finally, for each of these
subcategories, there is amore specific reason. Often these specific reasons are oppositein
direction. For example, the factor of “difficulty of the task” could refer to the fact that the task
was easy to perform or to the fact that the task was difficult to perform.

In discussing these findings, it must be recognized that the frequency with which various factors
are cited isrelated to the specific set of situationsincluded in the set. Thusthe relative rate at
which one factor is cited compared to another factor should not necessarily be generalized to all
situations. The eight on-road situations included in the take-home booklet for explanation of the
reasons for the ratings were selected to provide arange of in-vehicle tasks and driving tasks. The
eight situations in the set were:

Key inacell phone call, freeway

Cell phone conversation, freeway merge

Key in cell phone text message, arterial road

Key in cell phone text message, two lane winding road
Check and read PDA email, stopped at right light on arterial
Recall stored destination in navigation system, freeway

Key in new destination in navigation system, residential road
Eat ataco, freeway
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Mean

Percent of Citations per
Participants Participant
Reasons for On-road Ratings Citing Reason |Citing
Factors Related to Task Execution 99 7.1
Attention 66 2.6
Sufficient attention given to road 23 2.1
Insufficient attention given to road 56 2.2
Hands off steering wheel 40 1.4
One hand on steering wheel 32 1.3
No hands on steering wheel 13 1.4
Duration of task 44 1.6
Quick 19 14
Extended 31 1.4
Visual attention 61 2.6
Eyes on road enough to be safe 25 2.1
Eyes off road too much for safety 55 1.9
Complexity of task 33 1.4
Simple & straightforward 16 1.4
Complex & involved 17 1.3
Difficulty of task 52 1.9
Easy to perform 42 1.6
Difficult to perform 22 1.4
Experience with task 42 1.8
Familiar 40 1.5
Unfamiliar 9 1.4
Cleanliness of task 32 1.0
Sloppy 31 1.0
Neat 1 1.0
Factors Related to Task Environment 97 6.3
Curvature 51 1.5
Straight 16 1.6
Winding 47 1.1
Width 15 1.1
Narrow ( < 2 lanes) 15 1.0
Wide (> 2 lanes) 1 1.0
Topography 3 1.0
Flat 0 0.0
Hilly 3 1.0
Amount of traffic 83 3.2
Light 69 2.4
Heavy 58 1.6
Speed 56 1.8
High 39 1.6
Low 32 1.6

Table 23. Percentage of participantsciting given reasonsfor their on-road ratingsfor a set

of eight on-road situations
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Mean
Percent of Citations per
Participants Participant
Reasons for On-road Ratings Citing Reason |Citing
Non-vehicle hazardsin road 33 1.2
Children 13 1.3
Pedestrians 9 1.1
Pets 1 1.0
Bikes 1 1.0
Deer 3 1.0
Stoplights 10 1.1
Roadside hazards 17 1.2
Mailboxes 0 0.0
Trees 1 1.0
Parked cars 10 1.2
Driveways 7 1.0
Experience with environment 31 1.8
Familiar 16 1.2
Unfamiliar 17 1.4
Restricted 3 2.0
Unrestricted 2 1.0
Behavior of other drivers 24 1.5
Entering 7 1.0
Exiting 1 1.0
Merging 11 1.3
Opposing traffic 7 1.2
Tailgating 1 1.0
Demands of vehicle control 3 1.0
Shoulder 1 1.0
Present 0.0
Absent 1 1.0
Factors Related to Task Motivation 99 3.3
Hunger 22 1.0
Hungry 20 1.0
Not hungry 1 1.0
Importance 35 2.0
Important 25 2.0
Unimportant 17 1.3
Immediacy 68 1.5
Hurried 13 1.1
No rush 11 1.9
Stopped 63 1.0
Opinion of device/task 39 1.7
Against use/performance of in vehicle 34 1.7
Indifferent 1 1.0
Avid user 3 1.7
Alternative Actions 47 1.6
Would pull over 26 1.2
Other 11 1.6
Uncodable 7 1.3
Irrelevant 10 1.7

Table 23 (continued). Per centage of participants citing given reasonsfor their on-road
ratingsfor a set of eight on-road situations
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At the highest level of generalization, the reasonslisted in Table 23 were grouped under three
headings: task execution, task environment, and task motivation. Nearly all participants included
reasons from each category among their answers (percent of participants citing ranged from 97-
99%). However, factorsrelated to executing the in-vehicle task were cited more often than the
other categories. Of those including these reasons, task execution factors were cited 7.1 times
per person, compared to 6.3 times for the driving environment and 3.3 for task motivation. It
should also be noted that while the on-road experiment could place the driver in the actual
driving situation, it could not reproduce the range of motivational factors that might influence
decisions. Thus the participant might be told in the situation description that they are hungry (in
the eating situation) or that they are in a hurry, but the actual motivation did not exist.

Although task execution factors were the most-cited category, the most frequently cited specific
factor was the amount of traffic. Thisfactor was cited by 83% of participants, and they averaged
3.2 citations per participant. Light traffic was cited as a decision factor somewhat more often
than heavy traffic for this set of situations. Within the task execution factors, sufficiency of
attention and visual distraction were cited by the most participants (66%, 61%) and were cited
more frequently as well (2.6 times, by those who cited the factor at al). Speed and curvature
were both cited by dlightly more than half of the participants.

Table 24 shows the frequency of various citations for each of the eight situations included. For
each situation, the table shows the percent of participants who cited reasons within each of the
three general categories of task execution, task environment, and motivation. The table also lists
within each of these categories those particular reasons that were cited by at least 15% of the
participants. The situation in which the driver was stopped at atraffic signal (for the task of
picking up and reading a PDA message) was clearly very different from the others, which all
occurred while the vehicle was in motion. Motivation factors were the least cited for all other
situations, but the most cited for this situation. That was primarily due to the reason of
“immediacy” (64%), and within this category, the subcategory of “ stopped” (61%). This reason
might equally well have been included as an “environment” factor as a motivation factor.
Excluding this “ stopped” situation, task execution factors were cited by a clear majority of
participants (67-79%), except for the residential street situation (49%). Task environment factors
were very frequently cited for the residential road and two-lane winding road situations (78%,
73%), and cited by about half the participants for the other five situations (excluding the
“stopped” situation). The amount of traffic was frequently cited for all seven situations in which
the vehicle was moving. For motivational factors (excluding the “stopped” situation), there were
few cases where any one individual factor was frequently cited. One exception was for the text
messaging task, where a number of participants expressed opposition to any performance of this
task in an automobile. Overall, 18% of participants mentioned this for one or both of the
scenarios that included entering a text message. However the frequency of citing this varied with
age (teen = 5%, young = 18%, middle = 23%, old = 27%).The other exception was for the
residential road navigation system use, where the importance of the task was mentioned by 15%
of participants.
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PDA, Pick up and read message

Duration of task=17%

Scenario Task Execution Task Environment Motivation
Freeway Entrance/Merge 62% 53% 29%
Cell Phone, Personal Attention =23% Amount of traffic=34%
conversation Difficulty of task=15%
Arterial Stopped at Signal 38% 7% 85%

Immediacy=64%

Visual attention=30%

Freeway Mainline 7% 51% 37%
Non-Technology, Eat taco Cleanliness of task=33% |Amount of traffic=32%
Difficulty=18% Speed=18%
Hands off wheel=17%
Visual attention=15%
Freeway Mainline 79% 56% 33%
Cell phone, Key in call Experience w task=34%  |Amount of traffic=37%
Visual attention=27% Speed=24%
Difficulty of task=24%
Arterial Mainline 73% 53% 32%
Cell phone, Enter text message |Attention=34% Amount of traffic=48% Opinion of

device/task=16%

Freeway Mainline
Nav system, Call up stored
desintation

69%

Visual attention=24%
Attention=18%
Complexity of task=16%
Difficulty of task=15%

49%
Amount of traffic=33%
Speed=16%

27%

Minor Local/Residential
Nav system, Key in destination

49%
Attention=22%
Visual attention=17%

78%
Amount of traffic=45%
Speed=23%

33%
Importance=15%

Non-vehicle hazards=22%
Roadside hazards=16%

67% 27%
Attention=31%

Visual attention=22%

73%
Curvature=44%
Amount of traffic=31%

Monor 2 Lane/Winding
Cell phone, Enter text message

Table 24. Per centage of participantsciting general factors, and frequently cited (>15%)
specific reasons, for each of eight on-road situations.

In general, the citation rates for various factors were similar among the age groups. A few
noteworthy differences among age groups were observed. Teenage drivers cited road curvature
more often (77% of participants), and older drivers less often (27%) than the young and middle
aged groups (45%, 55%). High speed was cited as a reason somewhat more frequently by teen
(50%) and older (45%) participants than by young (32%) and middle aged (27%) participants.
There was a systematic relationship of age to the rate of citation of the reason of being stopped:
82% of teens, 68% of young, 55% of middle, and 45% of older. Thus the opportunity afforded
by ared traffic signal appeared to be more of an inducement for younger participants than older
ones. There was also a systematic relationship of age to statements about being against the use
of the device/task while in the vehicle and statements about the need to pull over in order to do
the task. Statements against the use of the device/task were made by 18% of teens, 23% of
young drivers, 41% of middle aged drivers, and 55% of older drivers. Statements about pulling
over were made by 14% of teens, 23% of young drivers, 32% of middle aged drivers, and 36%
of older drivers.
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3.6  Driver Behavior and Decision Making

The final portion of the take-home booklet collected information on driving behavior and
decision making style. Seven questions dealt with the intensity or aggressiveness of one's
driving. Three questions dealt with perceived ability and desire for multitasking while driving.
Six questions dealt with how impulsive or deliberative the person was in his or her genera
decision making. The specific questions may be found in Part 5 of the take-home bookl et
(Appendix C). Each participant was given a score for each of these attributes, by summing the
participant’s rated level of agreement (5-point scale) with each question (with the scale adjusted
where necessary so that higher numbers indicated more of the attribute). Thus for “driving
intensity,” arange of scores from 7 to 35 was possible; for “driving multitasking,” arange from
3to 15 was possible; and for “deliberativeness,” arange from 6 to 30 was possible.

Figure 8 plots the cumulative relative frequency of “driving intensity” scores. The figure shows
the cumulative percentage for the entire group of participants, and also for each of the four age
groups. Figure 9 shows comparable data for the “driving multitasking” scores and Figure 10
shows comparable data for the “deliberateness’ scores. The teen and young age groups showed
amuch greater tendency toward intense, aggressive driving styles. The median score for the teen
group was 19.0 and for the young group 20.0. In contrast, the median for the middle age group
was 15.4 and for the older group 14.7. Only 17% of middle age participants, and 5% of older
participants, had scores higher than the median (20) for the young group. Age was also related
to the multitasking scores. The young group had the highest median score (11.0), the teen and
middle age groups has medians of 9.0 and 9.29, respectively, while the older group had a much
lower median of 6.2. While almost no older participants had a multitasking score over 10, half
of the young group had scores of 12 or more out of the maximum of 15. Older participants
appear averse to having to multitask while driving; young drivers (even more so than teensin
these data) appear to enjoy the challenge of multitasking. For decision style, middle and older
groups reported more deliberative and less impulsive decision making. Median scores for the
teen and young groups (21.0, 20.9) were lower than for the middle and older groups (23.5, 22.8).
Teens and young participants had many more scores toward the lower (“impulsive’) end of the
scale. Over afourth of the teens (27.4%) and 18.2% of the young group had scores of 20 or
lower; this contrasts with only 9.3% of middle age participants and none of the older
participants. At the other (“deliberative’) end of the scale, 46% of the middle age group and
41% of the older group had scores of 25 to 30 (the maximum possible). In contrast, only 9% of
teens and 5% of young participants had scores this high. In summary, then, teen and young
groups reported more aggressive driving styles, more tendency to multitask, and less deliberative
decision making styles. For driving intensity and multi-tasking, the young group appeared
somewhat more extreme than the teenage group.
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Table 25 shows the relationship of self-reported driving intensity, multi-tasking, and
deliberativeness to ratings of willingness to engage in tasks and ratings of the risks associated
with situations. For each driver measure, participants were grouped into “low,” “medium,” or
“high” categories for the factor. The categories were defined by the distribution of scores for the
set of all participants, breaking it into lower, middle, and upper thirds. For each attribute
(driving intensity, multitasking, deliberativeness), a“low” score was one at or below the 33
centile for the group; a“high” score was one above the 66™ centile; and “medium” scores were
those between “high” and “low.” For each category, the table shows the mean ratings for
participants within that category. For different ratings are provided in the table: on-road ratings
of willingness to engage in tasks; on-road ratings of the risk associated with engaging in the task;
booklet ratings of the risks associated with various in-vehicle activities; and booklet ratings of
the risks associated with different driving locations and maneuvers. For each of these, the table
presents the overall mean rating, computed across all of the different situations involved.
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ALL ON-ROAD SITUATIONS BOOKLET GENERAL RATINGS

Mean Mean Risk All Mean Risk All
DRIVING INTENSITY Willlingness Mean Risk Tasks Locations
High 6.46 4.57 4.22 4.57
Medium 5.63 5.07 4.89 5.18
Low 4.75 6.17 5.79 5.27

Mean Mean Risk All Mean Risk All
DRIVING MULTI-TASKING Willlingness Mean Risk Tasks Locations
High 6.55 4.47 4.27 4.75
Medium 5.80 5.08 4.79 4.77
Low 4.47 6.19 5.76 5.56

Mean Mean Risk All Mean Risk All
DELIBERATENESS Willlingness Mean Risk Tasks Locations
High 5.61 5.33 4.85 5.25
Medium 5.74 5.09 4.99 5.02
Low 5.94 4.97 4.28 4.74

Table 25. Relationship of driver behavior/attitude scoresto ratings of willingness and risk

Willingness ratings systematically increased, and risk ratings systematically decreased, as
driving intensity scores went from low to middleto high. Thus more intense, aggressive drivers
saw generally lessrisk in both driving situations and in-vehicle activities, and were more willing
to engage in activitieswhile driving. A similar relationship is seen with the multi-tasking scores.
High multi-taskers generally saw lessrisk in both driving situations and in-vehicle activities, and
were more willing to engage in activities while driving. The effects of driving intensity and
multi-tasking scores on the ratings was quite substantial. The difference between High and Low
groups for on-road ratings of willingness and risk ranged from 1.6 to 2.1 rating scale units.
Ratings of risks associated with in-vehicle tasks were comparably affected. Ratings of risk
associated with general driving situations were in the same direction, but not as large.

The effects of decision-making style on the ratings were less evident. Those who were more
deliberate in their decision styles showed generally lower willingness ratings and higher risk
ratings, but the differences between groups was not as pronounced as for driving intensity and
multi-tasking. The on-road ratings of the High and Low groups differed by only about one-third
of arating scale unit.
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4.0 Discussion

4.1  ThisExperiment within the Broader Context of the Distracted Driving Problem

The degree of risk associated with some in-vehicle technology is the product of (a) how use of
the device disrupts the driving task, and (b) what strategies drivers employ about when and how
to use the device. Most of the research to date on driver distraction has addressed the first issue.
Studies have investigated how some in-vehicle activity, such as placing a cell phone call, relates
to measures of driving performance (e.g., positional control, hazard recognition) or crash
involvement. There has been little research on the second issue. Drivers can influence risk by
choosing where and when to engage in potentially distracting tasks. If their decision making is
effective, the technology will have fewer safety consequences. In order to best manage the
highway safety issue of driver distraction, there must be sufficient understanding of several inter-
related concerns: how atask influences driving; how drivers compensate for the distraction; and
how drivers make decisions about whether to engage in the task. The present study specifically
addressed the concern of driver decision making about whether to engage in some in-vehicle
task.

A variety of factors will influence driver decision strategies about engaging in distracting tasks.
The present experiment only addressed some of these factors. The factors studied in this on-road
experiment should be viewed in the broader driver decision-making context. An earlier phase of
the full project conducted a series of driver focus groups. Based on the focus groups, as well as
other literature, a“working model” of the decision process was developed (Lerner and Balliro,
2003a). Figure 11 presents the conceptual model diagrammatically. The heavy rectangle has
been added to the diagram to indicate the portions of the process that are addressed within the
on-road experiment.

The model can be viewed as having three general phases. At the top of the diagram are the “ pre-
trip factors’ that may influence decisions. These include such things as expectancies about
device needs (e.g., am | expecting a phone call?), preparations for device use (e.g., placement of
the phone, pre-programming navigation destinations), and on-going activities that are already in
progress when the driver begins the trip (e.g., having a phone conversation, eating something).
The middle portion of the diagram deals with the immediate decision process about whether to
initiate some in-vehicle task, given the existence of some current motivation to engage in the
activity. It shows the various factors that feed into the perceptions of opportunity, risk, and
incentive, which together produce a decision. The lower portion of the diagram addresses what
happens after the in-vehicle activity has been initiated. Thereisa process of monitoring self-
performance, adapting behavior (both driving behavior and task behavior), and if necessary,
suspending or terminating the task. As areawithin the heavy rectangle in the diagram indicates,
the on-road experiment did not deal at al with the pre-trip factors or with the post-initiation
factors. It dealt specifically with the immediate decision about whether to engage in the activity.
Even within this portion of the diagram, the experiment did not deal with all of the factors. The
focus groups found that a set of considerations, which we termed “ non-specific technology use
factors,” were often quite important determinants. These factors are “non-specific”’ in that they
do not relate to the particular information content of the communication. For example, some
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phone use is motivated by a desire to use the remaining time on a monthly telephone plan, or to
take advantage of limited time during the day for conversations. Also, although “initial
motivation to engage in task” isincluded within the heavy rectangle portion of the diagram, it is
not well-captured by the procedure of the on-road experiment. For each rating situation,
participants were basically told what their motivation was, but did not actually experience any
motivation to engage in atask.

The intent of Figure 11 isto help place the on-road experiment in proper context. Driver
willingness to engage in atask isonly one part of the distracted driving problem, and the factors
studied in this experiment address only a portion of the “willingness’ aspect. The study focused
on aspects of the in-vehicle task and the driving situation, but this should not be considered to
represent the full decision context. None the less, these are important factors for driver strategies
and little previous research has addressed how drivers consider these factorsin their decision
strategies.

4.2  General Willingnessto Engagein Tasks

Participants indicated their willingness to engage in a given task using aten-point scale (1 = |
would absolutely not do thistask now; 10 = | would be very willing to do this task now with no
concerns at all). Participants also rated the risk of engaging in the task on aten-point scale (1 =
no additional risk beyond my normal driving; 10 = very likely | would be involved in an
accident). Acrossthe 81 on-road scenarios, participants tended to use the full range of the rating
scales. For willingness, means for the entire participant sample ranged from alow willingness of
2.76 (pick up and read a PDA message during a freeway merge) to a high of 9.24 (conversing
with a passenger while on an arterial road). One interest of the experiment wasin how people’s
willingness to engage in atask related to their subjective sense of risk. The linear relationship
between these sets of ratings was exceptionally strong. The correlation for the entire sample was
r =-0.98, and this strong linear relationship was true for each of the four age groups individually
(r>-0.96). AsFigure 3illustrated, there were no aberrant data points where arating deviated
substantially from the regression line. The finding that no single data point deviated strongly
from the regression line indicates that there were no activities (within our sample of tasks) for
which people were more willing to engage in the task in spite of the level of risk. The strong
linear relationship indicates that willingness, at least as measured in this experiment, is
incrementally related to perceived risk across the span of risk levels. There was no threshold,
below which risk did not matter, nor any ceiling, above which willingness was capped.

However, it should also be noted that this could also be a phenomenon of group averaging. If
individual participants have different thresholds, group mean functions might appear linear.

Most of the high willingness ratings were for non-technology tasks. Phone-related scenarios
ranged as high as 8.57, while the highest rated navigation system scenario was 5.68 and the
highest rated PDA task was 4.74. Ratings were related to the in-vehicle task, the driving
situation, and driver attributes. The details for each of these factors are discussed in sections that
follow. There was some suggestion that task attributes had a stronger influence than roadway
and environment attributes. Thiswas indicated by several findings. Considering the matrix of
on-road scenariosin Table 6, there istypically a greater range of scores within the rows of the
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matrix (i.e., from task to task) than in the columns (i.e., from site to site). General risk ratings for
the various in-vehicle tasks (Table 16) were more variable and extreme than general risk ratings
for the roadway situations (Table 19), although it should be noted that the scale anchors are
differently defined. General ratings for various in-vehicle tasks correlated more strongly with
on-road ratings than did general ratings for driving locations. In reviewing the reasons why
participants rated on-road situations as they did, factors related to task execution were cited more
often than factors related to the driving situation, although the difference was only about 15%.
Although the range of tasks and driving situations included in the experiment was reasonably
representative, the detailed findings are specific to the set of scenarios evaluated. Thusin these
findings we have the suggestion, though not conclusively, that in-vehicle task factors tend to
influence willingness and risk judgments more strongly than do the driving situation factors.
Thisis consistent with the findings of previous focus groups (Lerner and Balliro, 2003a).

4.3 Tasksand Task Factors

Three in-vehicle technologies were included in this experiment: cell phones, PDAS, and
navigation systems. Cell phone useisof particular interest because it is widespread and has been
studied most frequently in driver performance experiments and crash analyses. Participants saw
very little risk involved in cell phone conversation and were quite willing to engage in phone
conversation under all circumstances included in the experiment. In the on-road portion of the
study, only conversation with a passenger was viewed as less risky than personal conversation on
the phone. While participants rated on-road willingness somewhat |ower for the common cell
phone tasks of answering acall or keying in acall, ratings were still quite high (>6.0) for most
situations. Even in the worst case (answering a call while making a U-turn at an arteria
intersection), willingness ratings were still around mid-scale (4.51). On the road, answering a
cell phone call was rated comparably to drinking something hot. Keying in acall was generally
rated sightly more risky (and slightly less willing) than answering acall. Both of these tasks
were seen as less risky than locating a CD and inserting it into the CD player. In contrast, keying
in atext message by cell phone was seen as quite risky, comparable to PDA use. Thus the on-
road data indicate that participants had very little reluctance to engage in phone conversation and
saw minimal risk init. Placing or receiving calls were seen as somewhat riskier, but with
relatively little reluctance to engage under most conditions.

The general risk ratings of in-vehicle tasks from the booklet portion of the study (Table 17)
produced generally similar findings to the on-road ratings, although with some exceptions. It
may be noted that in a previous phase of this project (Lerner and Balliro, 2003a), focus group
participants were asked to make risk ratings of the same set of tasks. The mean risk ratings from
the focus groups and the take-home booklet of the on-road experiment were very strongly
correlated (r = 0.95), with no substantial disagreements. Thus these appear to bereliable
judgments. Comparing the on-road ratings with the booklet ratings, the most striking difference
was that answering a call was rated as much lessrisky in the general ratings than on the road.
The reason for thisis not evident. There was also a substantia difference in on-road and booklet
ratings for the “insert CD” task. However, this difference is more understandable, since the on-
road scenario explicitly included searching for the CD in the glove box (or wherever normally
stored), while the booklet general rating was only for “insert a CD, tape, or video.” Because the
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general ratings included more cell phone tasks, and more non-technology tasks, than were
included in the on-road portion, there is an opportunity to compare the participants’ perceived
risk for cell phone activities with arange of common non-technology activities. Figure 12
portrays these ratings. Ratings for several cell phone tasks — answering a call, speed dialing, and
brief “information-exchange”’ conversation — cluster between 2 and 3. Thisis seen as more risky
than conversation with a passenger, checking the speedometer, or turning up the temperature,
and roughly comparable with eating something neat or drinking something cold. Radio tuning
was at the higher end of this cluster of ratings. Extended cell phone conversation was seen as
somewhat riskier, comparable to drinking something hot. Opening and listening to cell phone
voicemail, and looking up a stored number, were rated somewhat more risky, athough still
moderately on the ten-point scale. The risk was seen as comparable to dealing with children.
None of these cell phone activities was seen as risky as eating a messy food such as ataco. One
cell phone related activity was seen as quite risky. That was the task of taking notes during a
phone conversation.

Non-Technology Tasks Cell Phone Tasks

Check Speedometer

Answer a Call

Talk with Passenger

Speed Dial

Turn Up Temperature

Brief Exchange of Info

Drink (cold)

Extended Conversation

Eat (neat food)

Key in Call

Tune Radio

Open/Listen Voicemail

Insert CD or Tape

Look Up Number

Drink (hot)

Deal with Children

Take Notes During
Phone Conversation

Eat (messy food)

Read Map

Figure 12. General risk ratingsfor all cell phonetasks and comparison non-technology
tasks.
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PDA activities generally were rated as the most risky/least willing of technology tasks. Except
when the vehicle was stopped or in low speed situations (parking lot, residential road), the group
on-road mean willingness to pick up aPDA message or key in and send a PDA message was
quite low (rating <4.0). There was moderate willingness to look up a stored number on a PDA.
General task ratings from the booklets confirmed this finding of high perceived risk for PDA
tasks, with highest-rated risk for the tasks of opening/reading an email and keying in/sending an
email (aswell astasks of scheduling a meeting and searching the internet).

Navigation system tasks were generally rated intermediate between cell phone tasks and PDA
tasks. It should be kept in mind that close to half of the participants indicated that they were
unfamiliar with navigation system use. Although some familiarity was provided by the training
video prior to data collection, ratings for many participants will be more speculative than for cell
phone use. Participantsindicated greater willingness to call up adestination than to key in a
destination or use a search feature. General task risk ratings from the booklet had similar results.
The general task ratings also included the task of reading a paper map while driving. Thiswas
seen as quite risky (6.9), rated comparable to keying in a new destination and considerably more
risky that reading an electronic map display (5.5).

In providing explanations of why they rated situations as they did, the predominant task-related
reasons given by participants had to do with the amount of attention required by the task and the
direction of visual attention away from the road. Other commonly cited task factors included
physical requirements (e.g., hands off steering wheel), task complexity, and difficulty. While the
written answers in the booklets provided useful general findings, they did not result in deeper
insights into the decision process. Structured interviews may be required to understand this
better. Various reports in the technical literature have pointed to the potential importance of a
number of task attributes that are not really addressed by the data. For example, these include:
the ability to decompose the task into discrete subtasks (“chunking”); potential for “cognitive
capture”; ability to self-monitor the level of distraction (awareness); potential for incidents/errors
(e.g., drops, spills, mis-entries) and the demands of error-recovery; and driver control over task
initiation and pacing. It would be useful to have some feature-based taxonomy of tasksor a
feature-based model of task demand. One could then link driving performance measures (e.g.,
path tracking, hazard awareness) and driver willingness to engage to various task characteristics.
Such taxonomies and models do not exist, athough there have various calls for research to
develop them (e.g., Westat, 2000) and there are figure-of-merit model s that incorporate at |east
some task elements (e.g., DEMAND model, Hankey, Dingus, Hanowski, Wierwille, and
Andrews, 2000). There have been some studies of crash records and naturalistic driver behavior
that have resulted in “taxonomies’ of distracting activities (e.g., Stutts, Feaganes, Rodgman,
Hamlett, Meadows, Reinfurt, Gish, Mercandante, and Staplin, 2003; Wierwille and Tijerina,
1996). However, these are actually hierarchically organized lists of distracters (e.g. vehicle
interior source of distraction>dash/console>radio). They are not structured around task
attributes. 1t would be revealing to map driver willingness to engage in atask to task attributes,
and to identify differences for a similar mapping of driver performance to task attributes. That
might reveal task factors that drivers under-appreciate or over-value. However, an adequate
basis for doing so with the data of the present experiment is not available.



4.4  Driving and Environmental Factorsand Driver Attributes

Participant on-road ratings were essentially identical for mainline driving on freeways, arterials,
and two-lane highway (with the exception that the teen group was less willing on the freeway
than on the other roads). Lessrisk was seen, and willingness was greater, on aminor road in a
residential neighborhood with little traffic. 1n the booklet ratings of risk for general driving
locations, arterias (4.13), freeways (5.02), and two-lane “ curvy” roads (5.66) were
discriminated, in contrast to the on-road judgments. Willingness to engage in atask was reduced
during maneuvers related to freeways (exit, merge) and arterials (Ieft turn, U-turn). One scenario
in the on-road portion of the experiment involved the situation where adriver isin a parking lot
and about to exit onto amajor arteria road. Even though a turning and merging situation was
about to be required, participants indicated arelatively high willingness to engage in tasks,
higher than for “mainline” arterial driving. The ordering of driving situations for general risk
ratings was generally similar to the order seen in the on-road ratings, except that the winding
two-lane road was rated substantially higher in risk for the general (booklet) ratings.

The booklet scenarios allowed various features, or environmental factors, to be added to the
driving situation. In this portion of the procedure, we attempted to include arange of factors and
driving situations. The design did not include any formal design that allowed comparison of the
effects of some factor across a broad range of driving situations. Rather it simply provided a
sampling of situations. The experiment did however consider driver attributes as factors that
may influence risk and willingnessratings. With respect to driving and environmental factors,
driver age appears to show a significant effect. Among the more interesting effects observed for
the added factors were the following:

e Participants indicated substantially more risk, and reduced willingness, for keyingin a
phone number on an arterial road when the factor of rain was added with the middle and
old groups showing the greatest shift and the teenage groups showing the least. However,
essentially no effect of rain was seen for the task of answering a phone during freeway
driving.

e The presence of age peers had very little effect on the ratings. This was true for teenage
participants as well as other age groups, and isinteresting in light of research that
indicates teenagers may be at especially enhanced risk when there are peer-age
passengers.

e The presence of atoddler in the vehicle had minimal effect on the ratings for answering a
cell phonecall. In contrast, thisfactor did have an effect on ratings for eating a taco.

e Being in aconstruction zone reduced the willingness of participantsto key ina
destination in a navigation system. However, this was not the case for the teenage driver
group, for whom the group mean willingness rating actually increased somewhat when
this factor was added.

e All of the on-road data collection was done under daylight conditions. The factor of
night driving was included in only one of the booklet scenarios (keying in a cell phone
number during arterial driving). There was minimal effect of this factor, even for older
drivers, who might be expected to be particularly sensitive to visual issues at night.



e Whilethe effects were not especially large (except for the middle age group), adding the
factor of traffic congestion reduced the willingness ratings for all but the teenage group.
In fact, the teens rated greater willingness, and less risk, for congestion in the freeway
situation.

e Adding the factor of construction substantially reduced willingness ratings for middle
aged and older drivers. The effect for young drivers was minimal, and there was virtually
no evidence of decreased willingness for teenage drivers.

e When boredom was added as afactor in freeway driving, participants were much more
willing to key in a phone call, and saw doing this as less risky aswell; the teenage and
young drivers showing a very substantial increase compared to the middlie and older
groups.

While the study design does not alow for a systematic way to interpret the effects of the added
factors, the findings suggest that the influence of afactor may be quite situation-specific,
depending on the task and/or the driving location. More systematic manipulation of these factors
will be required to understand this. There were also some notable differences among age groups
for some factors.

For the general ratings of ten driving situations, participants indicated the reasons why they rated
the two most risky situations as they did. The most frequently cited reasons had to do with
interactions with other traffic, followed by the speed of traffic, and the behavior of other drivers.
Teenage drivers much more frequently cited merging/interaction with other traffic and opposing
traffic. For the eight on-road situations indicated in Part 1 of the take-home booklet, participants
were asked to explain why they rated each situation as they did. The most commonly cited
reason for all age groups was that the in-vehicle task took attention away from the driving task,
but it was cited by half-again more teens and young participants than middlie and older
participants. Also, teenage drivers cited road curvature more often and older drivers less often
than the young and middle aged groups. For seven of the eight scenarios, the amount of traffic
(whether light or heavy) was the most frequently cited factor. Only for the task of entering a cell
phone text message while driving on a curvy two-lane road, was another factor (curvature) more
frequently cited. Of course, these explanations were provided retroactively. Data on reasons
were not collected during the on-road portion of the study itself, and there is an assumption that
participants could accurately recall the driving experience.

Driving behavior and general decision making style scores also indicate a significant difference
among the age groups. Teen and young groups reported more aggressive driving styles, more
tendency to multitask, and less deliberative decision making styles. For driving intensity and
multi-tasking, the young group appeared somewhat more extreme than the teenage group.
When these rel ationships were compared to willingness and risk ratings it was found that the
effects of driving intensity and multi-tasking scores on the ratings were quite substantial. More
intense, aggressive drivers, teenage and young drivers, saw generally lessrisk in both driving
situations and in-vehicle activities, and were more willing to engage in activities while driving.

Through a gender wise comparison of participants it was observed that males rate higher
willingness and lower risk than females. Gender effects are pronounced for willingness for the
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older group and for risk for both the middle age and older groups. However, thereislittle effect
of gender for the teenage and young driver groups.

The comparison of the driver age groups confirmed the known associations of teenage drivers as
being more risk willing and older drivers as being more risk averse. In general, for the on-road
ratings, “Willingness” decreased with age and “Risk” increased with age. One exception was
that this was not seen for the on-road mainline freeway driving ratings. This might reflect
differences in freeway driving experience, since teen drivers do a smaller proportion of their
travel on freeways (Lerner et al., 1999). Teenage drivers also saw themselves as aggressive and
impulsive drivers and gave themselves high scores for atendency to multi-task. Crash rates for
teenagers are higher than for any other age group and it has been found that inexperience and
risk taking have contributed to the high incidence of unsafe driving practices in the teen
population. The results of this study support the evidence that teens underestimate the dangers of
hazardous situations as they were more likely to give higher willingness ratings and lower risk
ratings in practically all of the findings.

45  Methodological Considerations

This experiment represents an initial attempt to collect data on the task and situation factors that
influence driver decision strategies about engaging in distracting tasks. The method had various
limitations and included various untested assumptions. One limitation was in the experimental
designitself. A relatively large number of in-vehicle tasks and driving situations were of
interest, and it was not practical to fully cross all of thesein the design. Therefore only a subset
of the 154 possible combinations (14 in-vehicle tasks X 11 driving locations) was encountered
ontheroad. This set of 81 on-road ratings allowed usto look at a variety of situations of
interest, but did not allow aformal analysis of task and location as independent factors for the
full set of 81 situations. However, this sort of analysis was possible for a subset of the data.

The experiment was based around actual on-road driving situations. Participants were driversin
their own vehicles, placed in the actual driving context of interest. They did not actually engage
in thein-vehicle distractions, in part for safety reasons. However, another reason was that actual
engagement in the task was not necessary, because the decision of interest was whether or not to
engage in thetask. To the extent the participants had a good sense of what the task involved,
these “what if” judgments were meaningful. This assumption is more warranted for some tasks
than others. Driversin our sample were generally highly familiar with most aspects of cell
phone use as well as with the non-technology tasks. Familiarity with navigation and PDA use
was more varied, although pre-training was provided to familiarize participants with what was
involved in every task considered in the experiment.

A variety of factors can influence a person’s decision about whether to engage in a potentially
distracting task. Some factorsrelate to the distracting task and some relate to the driving
situation. Both of these categories of factors could be manipulated directly in this experiment.
However, other factors are al'so important that were not easily controlled. Previousfocus group
analyses (Lerner and Balliro, 2003a, 2003b) identified these as including personal time contral,
cost considerations, social aspects, mental state, and motivations specific to the task (e.g., isa



phone call expected or unexpected). While the experimental method attempted to control for
motivational factors to some degree, the decision making by participants did not really include
manipulation of some of these important factors. This experiment, then, focused on how the
willingness to engage in an activity was influenced by task and roadway factors, and to some
extent, driver factors. It was not an attempt to quantify the actual likelihood of engagingin a
distracting activity, which is strongly influenced by additional factors beyond experimental
control. 1t may also be noted that the experimenter was present in the vehicle. While thiswould
likely influence drivers actual engagement in the task, it is unknown how it might influence the
judgments made in this experiment. Interaction between the driver and the experimenter was
kept minimal during the data collection portion of the drive, other than communicating the task
scenarios and providing route guidance. It is conceivable that thisinteraction could influence
judgments about passenger conversation tasks.

The on-road data were supplemented by additional data from atake-home booklet. The booklet
had participants rate additional situations, including factors not manipulated on the road (e.g.,
weather, congestion). Some “benchmark” situations were included that were in common for the
on-road and booklet ratings. These indicated reasonably good agreement between the sets of
ratings, although some differences were observed. The take-home booklets also asked
participants to explain the reasons underlying some of their on-road ratings. This required some
recall of the on-road situation. Participants were asked to fill in the booklets as soon as
convenient, and most did so quickly. While this makes the assumption of good recall reasonable,
the validity of these stated reasonsis not known. They may or may not differ from reasons that
might have been given at the actual moment of the decision. Participants were not asked for
underlying reasons while they were driving because there was a concern that forcing this type of
analytic explanation might actually alter the way driversrate the situations. Also, the procedure
was aready demanding and time consuming, so that adding additional aspects to the task might
have compromised the procedure. None the less, the retrospective ratings made later in the
booklets may be different from what would have been obtained at the time of the rating.

The findings about how drivers make decisions will depend in part on the sample of participants
used in the study. For this experiment, we recruited people who were at least occasional cell
phone users and who in most cases had some familiarity with another technology. 1t was felt that
judgments made by individuals who do not own or use technol ogies would not be meaningful,
and, as non-users, their decisions are not safety-relevant anyway. If the sample was restricted
only to those who reported very high use of arange of new technologies, the sample would
likewise be biased toward those who were most willing to engage in technology use while
driving. The sample used in this study may be best described as ranging from limited technology
usersto avid technology users, with most being moderate users.

4.6  Implicationsfor Safety Programs
An understanding of how drivers make decisions about the use of potentially distracting
technologies may help direct countermeasures to reduce the problem of distracted driving. These

safety countermeasures might include public education, driver training, user interface design,
needs for warnings and information, criteriafor function lock-outs, function allocation for driver
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assist systems, or criteriafor safety assessments. One of the goals of thisresearch isto identify
implications for safety countermeasures. This on-road experiment is only one portion of alarger
project investigating the strategies used by driversin making decisions. The ultimate objectiveis
to integrate and synthesize the findings of all project activities (including focus groups and the
analysis of driver behaviors from existing databases), along with related findings in the published
literature, to derive a comprehensive description of the driver decision process regarding
distracting activities. Thisintegrated picture will then serve as abasis for countermeasure
recommendations.

At this point, we wish to highlight some of the findings of the on-road experiment that may relate
to countermeasure development. Full consideration of these factors, and an expansion into
specific recommendations, will occur after completion and integration of all of the project
activities. The following points may be relevant considerations for devel oping countermeasures:

e People appear to show little appreciation of the risk associated with basic cell phone tasks
—dialing, answering, and conversing. While the actual risk associated with phone use
remains controversial and difficult to quantify, thereis at least good evidence of
interference with certain driving performance measures. Although participants rated
extended cell phone conversation as somewhat riskier than simply conversing with a
passenger, they were still very willing to converse on the phone under virtually all
driving conditions studied. Placing or receiving calls was seen as somewhat riskier, but
again there was only moderate reluctance to do these tasks under almost any condition.

e At least as measured in this experiment, feelings about “willingness’” and “risk” were
essentially the same; one set of ratings very closely mirrored the other. This suggests that
any treatment that modifies risk perception may lead to a commensurate changein
willingness to engage in atask.

e Drivers may not appreciate some of the task aspects that might contribute to risk, such as
self-paced vs. externally driven, chunkability, cognitive capture, and susceptibility to
incidents and errors. Drivers are sensitive to attention demand (especialy visual). Some
tasks rated similar to phone conversation, such as eating something neat, drinking a cold
beverage, or tuning aradio, are tasks that can be easily interrupted or suspended at any
point, while aspects of phone use might be less easily controlled.

e Driversdo not seem to be very sensitive to the type of roadway they are on. The on-road
portion of the experiment included a major arterial with significant traffic, a suburban
freeway, and atwo-lane winding road. The challenges of each of these roadway typesis
different (traffic interactions; high speed; path control). Ratings were essentially
identical on each type of road with the exception that teen drivers showed less
willingness on the freeway. People were sensitive to making particular maneuvers,
although not always dramatically so.

e People were quite willing to initiate activities when about to exit from a parking lot into a
major arterial road. Thiswould appear to be a demanding maneuver, requiring visual
search, gap acceptance, turning, and accelerating into traffic. There seemsto belittle
anticipation of the upcoming demand. It is not evident whether this lack of anticipation is
ageneral problem or particular to this scenario.

e Individual differencesin willingness to engage in in-vehicle tasks are related to more
general differencesin driving style and multi-tasking. These were quite strong effects.
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Participants inclined to more intense driving (speed and aggressiveness) rated
substantially less risk (and more willingness), across the range of tasks, than those
inclined to less intense driving. Likewise, those who feel they are skilled at and enjoy
multitasking see lessrisk in engaging in in-vehicle activities. Risk and willingness were
also related to general decision making style, although not nearly as strongly as for
driving intensity and multi-tasking. The finding that risk perception and willingness for
in-vehicle activities are related to more general driving attitudes and behaviors may have
implications for safety countermeasures.

The presence of age peers did not have much influence on driver risk perception or
willingness. Thiswas true for the teenage group as well as for the adult groups, even
though there is evidence suggesting that there is substantially increased crash risk when
there are multiple teenagersin the vehicle. Teens may lack an appreciation of the risks.
Teenagers are a group that merits particular consideration. Teenagers show the |east
perceived risk and greatest willingness to engage in in-vehicle tasks. No age-by-situation
interaction was seen in the findings, which means that teens see the relative risks of
various tasks and driving locations in a manner similar to other drivers. The greater
willingnessis therefore genera across all situations. The age-by-task-by-location
analysis on the subset of the data that included only “mainling” driving on the freeway,
arterial, and two-lane highway locations did find some interactions with age. However,
the only notable interaction for the teen group was that they saw relatively morerisk in
the freeway situation than was true for other groups. With this exception, it is reasonable
to describe the findings as showing arelatively uniform higher willingness, and lower
perceived risk, for teens across the range of situations. Thisis of concern because crash
statistics make it clear that this group is at greater risk, not lesser, and |ess experienced
drivers also appear to be more susceptible to attention-sharing difficulties (Lerner,
Tornow, Freedman, Llaneras, Rabinovich, and Steinberg, 1999). The safety ratings
portion of this study also found teen and young drivers were more aggressive in their
driving and more inclined to multitasking while driving. The “added factors’ portion of
the bookl et ratings suggested that teens might be less influenced by traffic congestion or
construction zone activity. The teen group aso differed from others to some degree
regarding the reasons given for their ratings. However, while the findings of the on-road
experiment point to specia considerations for teenage drivers, it would be misleading to
cast their data as radically different from more mature groups. In the previous focus
groups (Lerner and Balliro, 2003b), teenage driver attitudes and behaviors contrasted
with older groups in a number of ways. However, many of these related to aspects of
decision making that were outside the focus of the on-road experiment (see Figure 9).
Teenage drivers may be especially distinguished from other drivers in motivational and
incentive factors, and general driving considerations, even though there are a'so
differencesin risk perception of in-vehicle activity. The distinct differences of the teen
group suggest that distracting technology use may merit consideration in graduated
licensing programs.
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Appendix A

Experimenter’s Guide to Driving Route and L ocations for Ratings
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Driving Route

Connections:

=  From WESTAT to arteriad:
o0 Turn left onto Research Blvd.
0 Turn right onto West Gude Dr.
0 Turn left onto 355

=  From WESTAT to minor:

Turn left onto Research Blvd.
0 Turnright onto West Gude Dr.
0 Turn left onto 355

0 Turnright onto Redland Rd.

(@]

=  From WESTAT to freeway:
0 Turn left onto Research Blvd.
0 Turnright onto Shady Grove Rd.
0 Mergeonto I-270 North to Frederick

=  From arterial to minor:
0 Head south on 355
0 Turn left onto Redland Rd.

*  From arterial to freeway:
0 Head south on 355
o Turn right onto Shady Grove Rd.
0 Mergeonto I-270 North to Frederick

=  From minor to arterial:
o From Redland Rd., turn right onto 355

= From minor to freeway:
o0 From Redland Rd., turn right onto 355
0 Turnleft onto Shady Grove Rd.
0 Mergeonto I-270 North to Frederick

» From freeway to arterial:
0 Head south on 1-270 toward Washington
0 Exit at Shady Grove Rd.
0 Turnleft onto Shady Grove Rd.
0 Turn left onto 355

=  From freeway to minor:
0 Head south on I-270 toward Washington
o Exit at Shady Grove Rd.
0 Turn left onto Shady Grove Rd.
0 Turnright onto 355
0 Turn left onto Redland Rd.
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Notes on ratings:

Mainline ratings should be taken while the vehicle is moving at constant speed.

Parking lot ratings should be taken as the driver approaches the exit to the lot.

Stoplight ratings should be taken while the vehicle is completely stopped.

Left turn ratings involving the phone should be taken after the vehicle begins to move,

but before the driver begins to turn (i.e., as the vehicle enters the intersection).

= Left turn ratings involving other devices should be taken as the vehicle is approaching the
left turn.

= |nsidelot ratings should be taken while the vehicle is moving between aisles of parked
cars

= Entrance and exit ratings should be taken as the vehicle moves into the exit lane.

= Whenin doubt, use your best judgment.

Arterial: (14 mainline ratings, 10 parking lot, 4 stoplight, 2 protected left, 2 unprotected |eft)

= Drive north on 355 Take mainline and stoplight ratings as applicable
Turnright at N. Westland Dr. (just after 7-11 sign)
0 Make animmediate right into the supermarket parking lot
o Driveup and down several aisles of parking lot Takeinside lot rating
o Circlethe parking and exit onto 355 heading north Take parking lot rating
0 Repeat twice more
= Continue north on 355
= Makeau-turn at Education Dr. (Entrance to Gaithersburg High School) Take protected
left rating
= Drive south on 355 Take mainline and stoplight ratings as applicable
= Turn left at East Deer Park Dr. Take unprotected left rating
0 Make an immediate right into funeral home parking lot
0 Turnleft onto East Deer Park Dr.
=  Turn left onto 355
= Continue south on 355 Take mainline and stoplight ratings as applicable
=  Turnright on Rosemont Dr.
o0 Make animmediate right into Gaithersburg Presbyterian Church parking lot
o Circlethe parking lot and exit onto 355 heading south Take parking lot rating
0 Repeat twice more
= Continue south on 355 Take mainline and stoplight ratings as applicable
= Makeau-turn at Redland Rd.
= Repeat
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Minor: (14 winding ratings, 6 residential)

Drive northeast on Redland Rd. toward Muncaster Mill Rd. Take winding ratings after
Needwood Rd. as applicable
Turn left onto Founders Mill Dr.
0 Proceed through development Take residential ratings
Turn right onto Redland Rd. Take winding ratings as applicable
If needed, turn around at Redland Park Pl. and repeat

Freeway: (14 mainline ratings, 6 entrance, 4 exit)

Drive north on 1-270. Proceed in second lane from right. Take mainline ratings as
applicable. Take exit rating as you pass Middlebrook Rd. (exit 13)
Exit at Father Hurley Blvd. (Exit 16) Take exit rating
Explain procedure for “ imaginary” ratings. Do a practice loop around Father Hurley
Blvd. before beginning to take ratings for real.
0 Gowest on Father Hurley Blvd. Take entrance ratings
Make a u-turn at Crystal Rock Dr.
Drive east on Father Hurley Blvd. Take entrance ratings
Make a u-turn at Observation Dr.
0 Repeat as needed
Merge onto 1-270 heading south toward Frederick Take exit rating as you pass Mont.
Village Ave. (exit 11)
Take exit rating as you exit at Shady Grove Rd.

o oo
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I nstructions and Protocol

Welcome

Thank you for participating in our study. My nameis and | will be working
with you today.

The purpose of our study isto see how people go about making decisions to engage in certain
taskswhile driving. Let me give you a brief overview of what we will be doing. Y ou will
drive your own vehicle along a specified route with me in the back seat. At different times, |
will ask you to verbally rate your willingness to complete certain tasks and the risk of
completing those tasks, such as placing a phone call, at that point in time and location. You
will not actually have to engage in any of these tasks while you are driving. Driving the test
route will take about two hours to complete and the total session should not exceed 2.5 hours.
After driving the test route you will be given a booklet to take home, complete, and mail

back to Westat. The booklet should take approximately 1 hour to complete.

You will receive ( for teens: $100; for adults: $200) for completing the entire study: (teens:
$20; adults: $50) after driving the test route and the additional (teens: $80; adults: $150)
when the completed booklet is received by Westat. It isvery important that you complete the
full study.

Y our participation is completely voluntary and you may withdraw at any time.
Before we get into the details about the study there are afew necessary items to take care of .

I nformed Consent

| would like you to read and familiarize yourself with the informed consent form. It basically
describes the study and outlines your role and rights as a participant. Please sign two copies.
Oneisfor your records and oneisfor ours.

License Check

Also, I'll need to get a copy of your driver’s license and proof of car insurance for our
insurance purposes. Please read the consent form while | make a copy of thelicense. Let me
know if you have additional questions after you'’ ve read the form, otherwise please sign the
consent form.

While the participant is reading the form photocopy their driver’s license and proof of
insurance, and return both to the participant. Collect the Sgned Informed Consent form.

Task Overview

When we go out on our drive, | will periodically ask you to rate your willingness to perform
certain tasks while you are driving.

So that there isn’t any confusion once we are on the road, we are going to watch a brief video
that goes over all of the possible tasks that | may ask you to rate. If you do atask differently
than it is shown in the video, don’t worry. When you are asked to rate different tasks on the
road, imagine executing the task as you normally would. If you have no experience
executing certain tasks, then it will be helpful to reflect on the video.
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Please let me know if you have any guestions concerning these tasks so that | can pause the
video and answer your questions.

Sart the video and allow the participant to watch it.

Do you have any questions or uncertainty about the tasks? Answer any gquestions the
participant might have.

Alright, then let’ s head out to your car and start the next part of the study. Y ou may wish to
visit the rest room before we leave, as we will be out on the road for approximately two
hours. Go down to participant’s car.

Vehicle Check

| just have to check to make sure your vehicle isin a safe working condition.
Complete checklist.
o Working seat belts for both driver and researcher
Functiona mirrors
Sufficient amount of fuel (at least half tank)
Tires (Note bald patches)
Brake lights
Note any damage to dash board

0000 D

Study Overview

Okay, now for the details about what we will be doing today. | will give you a destination
and tell you how to get there. Do not worry if you do not know theway. | will direct each
move you make on the way to our destination. For example, if we were driving North on
Route 355, | might tell you to make a left onto Shady Grove Road. All you would need to do
isdrive aong Route 355 until you found Shady Grove Road, and then make aleft turn. Then
| would tell you what to do next. We urgeyou to drive asyou normally would.
While you are driving | will be asking you about a wide range of tasks that someone might
do whilethey are driving. You will rate each task several times under all sorts of driving
conditions. We are not asking you to tell us what people should do, but rather what you
would do at that moment, in that specific situation, using a 10 point scale.
The first thing you will be asked to rate is your willingness to engage in a certain task. For
example, how willing would you be to answer your phoneiif it rang right now? Y ou will rate
your answer on ascale of 1-10.

= A 1means: | would absolutely not do thistask now.

= A 10 means: | would be very willing to do this task now with no concerns at all.
Remember that the bigger the number, the more willing you are to perform the task.
Please remember that we are not asking what people should do. We want to know how
willing you would be to do thistask at a given time and place. Imagine that you are actually
in this situation and base your answers on what you would honestly do under these
circumstances.
The second thing you will be asked to rate isthe risk of completing certain tasks. By risk we
mean the possibility of involving harm or danger. For example, how risky would it beto
answer the phone at this time and location? Again, you will rate your answer on a scale of 1-
10.

= A 1means. No additional risk beyond my normal driving.

= A 10 means: Very likely | would be involved in an accident.
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Remember that the bigger the number, the riskier you see the task to be.

Again, please answer these questions as honestly as possible.

The procedure for rating tasks will be as follows. | will describe a situation and the task for
you, then when | say “now”, | would like you to rate your willingness to perform the task
described, followed by your opinion of the degree of risk involved in performing the task
described. Remember that | want your ratings of the situation as soon as| say
“now” .

Give your ratings quickly, based upon your first impression; don’t over-analyze the tasks.

We will practice using the rating scales and getting ratings during a practice run. Do you
have any questions now?

Conditions such as weather and traffic sometimes influence a person’ s ratings of willingness
and risk. During this study, the conditions are whatever currently exists. In other words,
if itisraining while you are driving, you may consider it in your decision.

Practice Runs

Before we start the actual study, we are going to do afew practice runs so that you know
exactly what to expect. First I’d like to go over the rating scale one more time.
Remember that when you rate your willingness to engage in atask

= A 1means. | would absolutely not do this task now.

= A 10 means:. | would be very willing to do this task now with no concerns at all.
And when you rate therisk of completing atask

= A 1means: No additional risk beyond my normal driving.

= A 10 means. Very likely | would be involved in an accident.
Now use these practice runs to become familiar with the rating scales, the tasks, and the road.
Remember to wait until | say “now” to make your ratings.
Repeat practice runs until participant seems completely comfortable with rating scales.
Preferably, try to complete at |east two successful practice runs (i.e., participant under stands
rating system and gives ratings which properly convey their willingness and risk)

Practicerun no. 1: Consider this scenario: You are running late to meet afriend. Y ou know

your friends phone number by memory.

= Rateyour willingnessto placeacall. Pause Now. Wait for rating.

= How risky would you find this task? Wait for rating.
Provide feedback to the participant. For example, “ Very good. That is exactly what we
arelooking for. Let'stry two more,” or “ Very good, but try to give the rating a little
faster. Let’stry it onthenext one.” Also use feedback to confirm participant’s comfort
with and understanding of the rating scale. For example, if the participant rates a
situation as one for willingness and 8 for risk, say “ So you would be very unwilling to
perform this task, and consider it to be very risky?”

Practice run no. 2: Consider this scenario: You have left your house in arush and are heading

toward an unfamiliar destination. .
= Rate your willingness to enter a destination into your navigation system.

Pause Now.
=  How risky would you find this task?
Provide feedback again.
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Practicerun no. 3: Consider this scenario: You would like to hear a CD that you have in your
glove compartment.
= Rateyour willingnessto find and insert the CD. Pause Now.
=  How risky would you find this task?
Provide feedback again.

Practicerun no. 4: Consider this scenario: Y ou are expecting an e-mail message from a co-
worker.
= Rate your willingnessto check PDA for new mail and read e-mail if it has
arrived. Pause Now.
=  How risky would you find this task?
Provide feedback again.

Practicerun no. 5: Consider this scenario: You have ahot drink with alid on it.
= Rateyour willingnessto drink it. Pause Now.
=  How risky would you find this task?
Provide any final feedback and constructive advice.

= Great, you did fine. We are about to start the actual study now. Are there any last minute
guestions before we begin?

= If you feel the need for abreak at any time, just let me know and we can pull over and rest, or
find a restroom as needed.

= A very important point to keep in mind isthat there are no “right” or “wrong” answers or
“good” or “bad” answers. We are hereto learn from you. It isvery important that you make
your decisionsjust as you would if you were driving by yourself.

= During the study you may notice me writing down your ratings or taking notes. Y ou do not
need to pay attention to this. Just drive as you normally would and wait for my prompts.
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Driving Trip/Data Collection

Debriefing

= Okay, we are now done with the driving segment of the study. You did agreat job and we
appreciate your volunteering for our study.

= Encourage relevant comments from the participant. Look over the results and ask questions
about any discrepancies, or any results that need further elaboration. Consider such topics
as thinking/factors, willingness/risk relationships, any problematic situations not addressed,
confidence in predictions, presence of othersin car, and any close calls the participant might
have had previously as a result of in-car technologies.

Questionnaire

= | would like to briefly go over the take-home booklet with you.

Fill in participant’ sratingsin Part | of the questionnaire. Give participant booklet and self
addressed, stamped envelope. Make sure that the participant’s subject number iswritten on
the upper right hand corner of the booklet.

Please follow all directions very carefully, asthey may change from section to section.
Please give complete and accurate answers whenever possible.

The booklet should take approximately 1 hour to complete. When it is complete, please
placeit in the pre-addressed postage-paid envelope that we have provided. If you happen to
lose the envelope, Westat’ s address is written on the first page of the bookl et.

= Please complete and return the booklet as soon as convenient, but within two weeks of this
date. Many of the questionsin the booklet ask about your on-the-road trip. Thereforeitis
best if you can complete this booklet as soon as possible, while your memory isfresh.
Thisbooklet isacritical part of the overall study and it is very important that you return it.
Also, you want to be sure to return the booklet so that you can receive full payment for your
time in today’ s study.

Payment
» Hereis (teens: $20; adults: $50). Please sign thisreceipt stating that you have received the

money. You will receive the remaining (teens: $80; adults: $150) within two weeks after the
date Westat receives the completed booklet. Thank you so much for your time and
cooperation in today’ s study.

B-6



Appendix C

Take-home Bookl et

C-1



Date Subj #

Thank you for taking part in Westat’ s study on how drivers make decisions about engaging in various tasks while
they aredriving. Thisresearch is sponsored by the National Highway Traffic Safety Administration (for drivers 18
and older) and by the National Institutes of Health/NICHD (for drivers 16 and 17).

Y ou aready completed the on-the-road portion of the study. Now you need to complete this questionnaire and
return it to Westat in the envelope provided. When we receive the completed questionnaire from you, Westat will
send you your payment for completion of the study. The check will be for $80. Thisisin addition to the $20 you
already received when you took part in the on-the-road portion of the study.

Many of the questions in this questionnaire ask about your on-the-road trip. Therefore it is best if you can complete
this questionnaire as soon as possible, while your memory is fresh.

INSTRUCTIONS FOR RETURNING THISQUESTIONNAIRE

e Complete all parts of the questionnaire- it should take about 1 hour to complete.

e Usethe pre-addressed, postage-paid envelope to return the questionnaire to
Westat. Just drop it in the mail.

e Please complete and return the questionnaire as soon as convenient, but within

two weeks of this date.
e Westat will process the questionnaire and send you a check for $80 within 2
weeks.

If you have any questions, contact:
Cori Simmons, Westat
301-294-2884

1650 Research Blvd.

Rockville, Marvland 20850-9973

Please fill in the information below, and then turn to the instructions on the next page. Please do not write your
name on this questionnaire.

1. Age 2. Gender:

3. DOB: 4. Yearsor months licensed:
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GENERAL INSTRUCTIONS

Please compl ete these questions in the order they are presented to you. Read the
instructions for each section carefully, because they change for each section. Please
complete the sectionsin order. Do not go back and change your answers once you move
on to the next auestion.

PART 1: QUESTIONS ABOUT YOUR ON-THE-ROAD TRIP

INSTRUCTIONS FOR PART 1

In this section of the questionnaire, we want you to explain to us why you rated situations the
way you did when you were doing the on-the-road part of this study. During the on-road
portion of the study, you used the rating scale to tell us how willing you would be to do some
task and to tell us how risky you thought that would be. Now we would like some idea of
what went into your thinking when you made those ratings. We have chosen eight situations
from your trip. For each one, tell us as clearly as you can why you came up with the rating
numbersyou did. The ratings you gave the situation are shown for each situation.

Recall that you made two different ratings for each situation, each using a 10-point rating scal:
Y ou rated how willing you would be to engage in a certain task and you rated how risky it
would be to engage in that task at that time and place. The rating scales were:

Willingness:
1=1 would absolutely not do this task now

10= | would be very willing to do this task now with no concerns at all
Risk

1=No additional risk beyond my normal driving

10=Very likely | would be involved in an accident

To answer these questions effectively, please try to imagine yourself back in the situation and
the reasons behind your ratings. Use the pictures and descriptions of the site and the task to
help jog

your memory.

For each of the eight situations that follow, there is a space for you to write down why you
rated the situation as you did. Be sureto let us know all the factors that might have
influenced your decision. These might be factors about the road, the task, the environment,
traffic, or anything else that mattered to you. Y ou can also mention why certain factors did
not have an influence on you, if you think that is important to mention. Please spell out your
logic in clear, simple terms as though you were explaining something to achild. We need
you to paint a complete picture for us, so we can understand why you felt the way you did.
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2,3
1 Whereyou were: Driving on Father Hurley Blvd. (arterial road), about to merge on to |-

270.
What the task was. Y ou are engaged in a personal phone conversation with a close
friend. Thetask iscontinuing with your phone conversation.
Theratingsyou made on theroad were:

Willingness to engage in this task now:

Risk in doing this task now:

Explain exactly why you rated the situation as you did, for both willingness and risk. Be sureto
let us know all the factors that might have influenced your decision. These might be factors
about the road, the task, the environment, traffic, or anything else that mattered to you.

7,6
2. Whereyou were: On Rockville Pike, stopped at ared light.
What the task was: Y ou are expecting an email message from a co-worker. Thetask is
to check your PDA for new messages and read the email that arrived.
Theratingsyou made on theroad were:
Willingness to engage in this task now:
Risk in doing this task now:

Explain exactly why you rated the situation as you did, for both willingness and risk. Be sureto

let us know all the factors that might have influenced your decision. These might be factors
about the road, the task, the environment, traffic, or anything else that mattered to you.
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1,14
3. Whereyou were: Driving on [-270.
What the task was: Y ou bought ataco and are hungry. Thetask isto unwrap and eat the
taco.
Theratingsyou made on theroad were:
Willingness to engage in this task now:
Risk in doing this task now:

Explain exactly why you rated the situation as you did, for both willingness and risk. Be sureto
let us know all the factors that might have influenced your decision. These might be factors
about the road, the task, the environment, traffic, or anything else that mattered to you.

1,2
4, Whereyou were: Driving on 1-270.
What the task was. Y ou are running late to meet afriend. You know your friend's
phone number by memory. Thetask isto key in the phone call.
Theratings you made on theroad were:
Willingness to engage in this task now:
Risk in doing this task now:

Explain exactly why you rated the situation as you did, for both willingness and risk. Be sureto

let us know all the factors that might have influenced your decision. These might be factors
about the road, the task, the environment, traffic, or anything else that mattered to you.
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4,4
5. Whereyou were: Driving on Rockville Pike.
What thetask was: Y ou want to remind your friend/family member of your dinner plans
for thisevening. Thetask isto key in a short text message on your cell phone.
Theratings you made on theroad were:
Willingness to engage in this task now:
Risk in doing this task now:

Explain exactly why you rated the situation as you did, for both willingness and risk. Be sureto
let us know all the factors that might have influenced your decision. These might be factors
about the road, the task, the environment, traffic, or anything else that mattered to you.

1,9
6. Whereyou were: Driving on 1-270.

What the task was. Y ou are unfamiliar with the area you are in and you want to head
home. Thetask isto recall directions to a stored destination (your home) on your
navigation system.
Theratingsyou made on the road were:

Willingness to engage in this task now:

Risk in doing this task now:

Explain exactly why you rated the situation as you did, for both willingness and risk. Be sureto

let us know all the factors that might have influenced your decision. These might be factors
about the road, the task, the environment, traffic, or anything else that mattered to you.
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12,8
7. Whereyou were: A local residential street (Founders Mill Road).
What thetask was: Y ou left your house in arush and are heading toward an unfamiliar
area. Thetask isto key anew destination into your navigation system.
Theratings you made on theroad were:
Willingness to engage in this task now:
Risk in doing this task now:

Explain exactly why you rated the situation as you did, for both willingness and risk. Be sureto
let us know all the factors that might have influenced your decision. These might be factors
about the road, the task, the environment, traffic, or anything else that mattered to you.

11,4
8. Wher e you were: Driving on awinding, two-lane road (Redland Road).
What the task was. Y ou want to remind your friend/family member of your dinner plans
for thisevening. Thetask isto key in a short text message on your cell phone.
Theratings you made on theroad were:
Willingness to engage in this task now:
Risk in doing this task now:

Explain exactly why you rated the situation as you did, for both willingness and risk. Be sureto

let us know all the factors that might have influenced your decision. These might be factors
about the road, the task, the environment, traffic, or anything else that mattered to you.

C-7



PART 2: NEW SITUATIONSTO RATE

INSTRUCTIONS FOR PART 2

We want you to rate some new situations using the same procedure that you used for
the on-the-road ratings. Y ou will be told the driving situation and exactly what the
task is. Then you will provide two ratings for the task: how willing you are to engage
in the task and how risky it would be to engage in the task.

Since you are not really driving this time, you will have to imagine that you are in the
situation. For each situation, there will be a description of where you are driving and
adescription of the traffic and roadway environment. There will also be a complete
description of the task you are to rate.

The descriptions of the scenes are similar to what you encountered during your drive,
but they also include some situations that you did not encounter on the road, such as
rainy weather or heavy traffic congestion. Read each description very carefully before
you give the ratings, because some situations may be quite similar to each other but
differ in some way that might be important to you.

Asyou are making your ratings, remember to rate how willing you would be to
actually do the task at that moment. We are not asking you to tell us what people
should do, but what you would actually do. When you rate the riskiness, think about
the likelihood and potential severity of an accident. Getting aticket is not part of the
risk rating.

Situation 1.
Trip Conditions The Task You Want To Do
L ocation: Rockville Pike (arterial) Key in afriend s phone number on your
Passengers:  You are by yourself cell phone.
Time: Weekday afternoon Y ou have the number memorized.
Traffic: Moderate Y ou want to let your friend know that
Weather: Raining hard you are running late.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

C-8



Situation 2.

Trip Conditions

The Task You Want To Do

L ocation: [-270 freeway; there is
road construction going on
and onelaneis closed
Passengers:  You are by yourself
Time: Weekday afternoon
Traffic: Moderate

Weather: Clear

Key anew destination into your
navigation system.

You arein arush and heading toward an
unfamiliar destination.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

Situation 3.

Trip Conditions

The Task You Want To Do

L ocation: Rockville Pike (arterial)
Passengers:  You are by yourself
Time: Weekday afternoon
Traffic: Moderate

Weather: Raining hard

Answer acall on your cell phone.
Y ou are not expecting any calls.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

Situation 4.

Trip Conditions

The Task You Want To Do

L ocation: [-270 freeway
Passengers:  You are by yourself
Time: Weekday afternoon
Traffic: Moderate

Weather: Clear

Answer acall on your cell phone.

Y ou are not expecting any calls.

Y ou have been up very late the last few
nights and you are feeling fatigued.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?
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Situation 5.

The Task You Want To Do

Trip Conditions

L ocation: Shopping center parking
lot on Rockville Pike

Passengers:  You are by yourself

Time: Weekday afternoon

Traffic: Moderate

Weather: Clear

Key in afriend s phone number on your
cell phone.

Y ou have the number memorized.

Y ou want to let your friend know that
you are running late.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

Situation 6.

Trip Conditions

The Task You Want To Do

L ocation: Rockville Pike (arterial)
Passengers: A three-year old (your
child or other relative) iswith
you

Time: Weekday afternoon
Traffic: Moderate

Weather: Clear

Answer acall on your cell phone.
Y ou are not expecting any calls.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

Situation 7.

Trip Conditions

The Task You Want To Do

L ocation: Rockville Pike (arterial)
Passengers:  You are by yourself
Time: Weekday at 5:00 PM
Traffic: Heavy, congested traffic

Weather: Clear

Key in afriend s phone number on your
cell phone.

Y ou have the number memorized.

Y ou want to let your friend know that
you are running late.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?
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Situation 8.

Trip Conditions The Task You Want To Do

L ocation: Rockville Pike (arterial) Key in ashort text message on your cell
Passengers.  Two friends of your age | phone.

Time: Weekday afternoon Y ou want to remind afriend/family
Traffic: Moderate member about dinner plansfor this
Weather: Clear evening.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

Situation 9.
Trip Conditions The Task You Want To Do
L ocation: [-270 freeway Search for the location of the nearest
Passengers:  You are by yourself Starbuck’ s coffee shop using your
Time: Weekday afternoon navigation system search feature.
Traffic: Moderate Y ou have been up very late the last few
Weather: Clear nights and you are feeling fatigued.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

Situation 10.
Trip Conditions The Task You Want To Do
L ocation: [-270 freeway Check your PDA for new messages and
Passengers:  You are by yourself read email if it has arrived.
Time: Weekday afternoon Y ou are expecting an email message
Traffic: Moderate from a co-worker.
Weather: Clear

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?
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Situation 11.

Trip Conditions

The Task You Want To Do

L ocation: Rockville Pike (arterial)
Passengers:  You are by yourself
Time: Weekday afternoon
Traffic: Moderate

Westher: Raining hard

Key in ashort text message on your cell
phone.

Y ou want to remind afriend/family
member about dinner plans for this
evening.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

Situation 12.

Trip Conditions

The Task You Want To Do

L ocation: Rockville Pike (arterial)
Passengers:  You are by yourself
Time: Weekday afternoon
Traffic: Moderate

Westher: Clear

Answer acall on your cell phone.
Y ou are not expecting any calls.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

Situation 13.

Trip Conditions

The Task You Want To Do

L ocation: Rockville Pike (arterial)

Passengers:  You are by yourself

Time: Weekday at 9:00 PM; it is
dark

Traffic: Moderate

Westher: Clear

Key in afriend’ s phone number on your
cell phone.

Y ou have the number memorized.

Y ou want to let your friend know that
you are running late.

How willing are you to engage in thistask at this time and place?

How risky would it be to engage in this task at thistime and place?
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Situation 14.

Trip Conditions

The Task You Want To Do

L ocation: Redland Road (two lane,
winding road)

Passengers:  You are by yourself

Time: Weekday afternoon

Traffic: Moderate

Weather: Clear

Find a particular CD from acollectionin
your vehicle.
Insert the CD in the CD player.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

The Task You Want To Do

Situation 15.
Trip Conditions
L ocation: Approaching the entrance
to
[-270 from Father Hurley
Blvd (arteria)
Passengers:  You are by yourself
Time: Weekday afternoon
Traffic: Moderate
Westher: Clear

Check your PDA for new messages and
read email if it has arrived.

Y ou are expecting an email message
from a co-worker.

The message may be very urgent and
important to your work.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

Situation 16.

Trip Conditions

The Task You Want To Do

L ocation: Rockville Pike (arterial)
Passengers:  Two friends of your age
Time: Weekday afternoon
Traffic: Moderate

Westher: Clear

Answer acall on your cell phone.
Y ou are not expecting any calls.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

C-13
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4,14C
Situation 17.

Trip Conditions The Task You Want To Do

L ocation: Rockville Pike (arterial) Eat ataco.
Passengers. A three-year old (your Y ou are hungry and just purchased a

child or other relative) iswith | taco, which iswrapped.
you

Time: Weekday afternoon

Traffic: Moderate

Weather: Clear

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

1,6E

Situation 18.
Trip Conditions The Task You Want To Do
L ocation: [-270 freeway Check your PDA for new messages and
Passengers:  You are by yourself read email if it has arrived.
Time: Weekday at 5:00 PM Y ou are expecting an email message
Traffic: Heavy, congested traffic | from a co-worker.
Weather: Clear

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?

2,8

Situation 19.

Trip Conditions The Task You Want To Do

L ocation: Approaching the entrance | Key anew destination into your

to navigation system.
[-270 from Father Hurley | You arein arush and heading toward an
Blvd (arteria) unfamiliar destination.

Passengers:  You are by yourself

Time: Weekday afternoon

Traffic: Moderate

Weather: Clear

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?
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Situation 20.

Trip Conditions The Task You Want To Do
L ocation: [-270 freeway Key in afriend s phone number on your
Passengers:  You are by yourself cell phone.
Time: Weekday afternoon Y ou have the number memorized.
Traffic: Moderate Y ou want to let your friend know that
Westher: Clear you are running late.
You arein the middle of along, boring
drive that you have made many times.

How willing are you to engage in thistask at this time and place?
How risky would it be to engage in this task at thistime and place?
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Rating
(1-10)

PART 3: COMPARING TASKS

INSTRUCTIONS FOR PART 3A

Now we would like you to compare different tasks in terms of how risky they are. In
the previous section, you made your ratings for a particular time and place and driving
situation. Thistime, we want you to come up with amore general rating. For driving
in general, how risky isit to engage in each of these tasks?

Use the same rating scale as before:

1 = No additional risk beyond my normal driving
10 = Very likely | would be involved in an accident

Task

Answer acell phone call

Key in acell phone call

Place a cell phone call using speed dial

Have an extended phone conversation

Have abrief phone “exchange of information”
Look up a stored phone number in acell phone
Take notes during a phone conversation

Open and read email on PDA

Open and listen to voice mail on cell phone
Key in and send an email on PDA

Check your schedule on PDA

Schedule a meeting using PDA

Search the Internet using a PDA

Look up an entry in address book on PDA
View an electronic map on Nav System

Key anew degtination into Nav System

Rating
(1-10)

Task

Retrieve a stored destination on Nav System
Alter your route preferences on Nav System
Find an alternate route on Nav System
Search for the nearest Starbucks on Nav Sys.
Talk with a passenger

Deal with children

Find aradio station that is not pre-programmed
Adjust the loudness of a sound system

Insert aCD, tape, or video

Read a paper map

Drink something cold

Drink something hot

Eat something sloppy (like ataco)

Eat something neat (like a cookie)

Turn up the temperature

Check the speedometer

For each of the three tasks you rated as most risky, tell us why you consider them the most risky.
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INSTRUCTIONS FOR PART 3B

Now we would like you to do the same thing for various driving situations. For each
driving situation, tell us how risky it isto engage in distracting tasksin general. You
will make your rating by comparing each situation to an average situation for all the
driving you do. That average situation will be rated a“5.” Rate each of the situations
below based on how they compare to this average.

Usethisrating scale:

1=Norisk at al of having acollision
5= An average driving situation
10 = High risk of having a collision

Rating Task Rating Task
(1-10) (1-10)

Driving on amajor freeway Driving on an arterial road

Getting onto a freeway from an arterial road Stopped at ared light on an arterial road
Merging from one freeway to another Turning left across on coming traffic
from an arteria road

Exiting afreeway onto an arterial road Exiting a parking lot and turning
right onto an arterial road

Driving on atwo-lane curvy road Driving on alocal/residential road

For each of the two sites you rated as most risky, tell us why you consider them the most risky.
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PART 4: YOUR FAMILIARITY WITH THE TECHNOLOGIES

INSTRUCTIONS FOR PART 4

Now we want to know how familiar you are with various tasks that involve cell phones,
PDAs, and navigation systems. Please note that familiarity does not relate to whether or not
you use the technology while driving. Familiarity refersto your personal knowledge or
ability with each device or task. Familiarity does not depend on how often you use a device
or how often you perform certain tasks. Also, familiarity does not depend on whether or not
you own these technologies. You can become familiar with atask or device from using
someone else’s device or observing someone else use a device or complete a task.

When answering the following questions, please refer to the following rating scale:
1= Very unfamiliar
2 = Somewhat unfamiliar
3 = Somewhat familiar
4 = Familiar
5=Very familiar

Do you have a cell phone?Y es No

How familiar are you with your phone' s functions/capabilities?

How familiar are you with using a cell phone while you drive?

How familiar are you with using a hands-free earpiece with your phone?
How familiar are you with keying in a call manually?

How familiar are you with keying in a call using speed dia?

How familiar are you with using voice activation to place acall?

How familiar are you with answering acall?

How familiar are you with retrieving a stored number?

© ©o N o g~ wDdPRE

How familiar are you with checking your voice mail?
10. How familiar are you with keying in a text message?

Do you have a personal digital assistant (PDA)? Yes  No_
11. How familiar are you with your PDA’s functions and capabilities?

12. How familiar are you with using a PDA while you drive?

13. How familiar are you with opening and reading an email on a PDA?

14. How familiar are you with keying in an email on aPDA?

15. How familiar are you with checking your schedule on a PDA?

16. How familiar are you with searching the internet from a PDA?

17. How familiar are you with looking up an entry in an address book on a PDA?

18. How familiar are you with reading downloaded maps or direction from a PDA?
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Do you haveanavigation system? Yes  No
19.
20.
21.
22.
23.
24,
25.
26.

When answering the following questions, please refer to the following rating scale:
1= Very unfamiliar
2 = Somewhat unfamiliar
3 = Somewhat familiar
4 = Familiar
5=Very familiar

How familiar are you with the system and its functions/capabilities?
How familiar are you with using the system while you drive?

How familiar are you with programming (keying in) a destination?
How familiar are you with reading an electronic map?

How familiar are you with retrieving a stored destination?

How familiar are you with altering you route preference?

How familiar are you with finding an alternate route?

How familiar are you with searching for businesses or attractions?
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PART 5: GENERAL CHARACTERISTICS OF DRIVER

INSTRUCTIONS FOR PART 5A

Please respond to the following statements expressing your own feelings. The following
set of statements address your thoughts on driving. Use the following scale to answer the
guestions:

1 = Strongly disagree

2 = Disagree

3 = Undecided

4 = Agree

5 = Strongly agree

© ©o N o g s~ wDdhE

=
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| have the ability to control my automobile at high speeds.

| like to do other tasks while | am driving.

| liketo drive at relatively high speed.

Using acell phonewhile | drive is part of my life style.

| like to pass cars when driving at relatively high speeds on two-lane roads.

When avoiding a hazard, | steer around it rather than use my brakes.

Compared to the average driver, | am very good at handling multiple activitieswhile | drive.
| believe traffic regulations are designed for unskilled drivers.

Fromtimeto time, | enjoy finding myself in a situation that challenges my driving skills.
When driving, | sometimes become “wild and crazy” and do things that other people
might not like.

INSTRUCTIONS FOR PART 5B

Please respond to the following statements expressing your own feelings. This next set
of statements concerns your general characteristics and is not specifictodriving. Use
this scale to answer the questions:

1 = Strongly agree

2=Agree
3 = Undecided
4 = Disagree

5 = Strongly disagree

When | am presented with aproblem, | grab at the nearest possible solution.

When | am presented with a problem, | make decisions based on my gut instincts.
When | am presented with a problem, | hold off making a decision as long as possible.
When | am presented with a problem, | do whatever | want and leave everythingupto chance.
When | am presented with aproblem, | clearly assess the benefits and disadvantages for
each possible solution.

When | am presented with a problem, | stop and think things through before | act.
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Appendix D

Means and Standard Deviations of Willingness and Risk Ratings
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SITUATION
Cell Phone/Answer Call - Freeway - mainline
Cell Phone/Answer Call - Freeway - entrance, merge
Cell Phone/Answer Call - Freeway - exit
Cell Phone/Answer Call - Arterial - mainline
Cell Phone/Answer Call - Arterial - left turn, unprotected
Cell Phone/Answer Call - Arterial - U turn, protected
Cell Phone/Answer Call - Arterial - stopped at signal
Cell Phone/Answer Call - Parking Lot - exit
Cell Phone/Answer Call - Parking Lot - aisle
Cell Phone/Answer Call - Minor - 2 lane proceeding
Cell Phone/Answer Call - Minor - Residential
Cell Phone/Key in Call - Freeway - mainline
Cell Phone/Key in Call - Freeway - entrance, merge
Cell Phone/Key in Call - Freeway - exit
Cell Phone/Key in Call - Arterial - mainline
Cell Phone/Key in Call - Arterial - stopped at signal
Cell Phone/Key in Call - Parking Lot - exit
Cell Phone/Key in Call - Parking Lot - aisle
Cell Phone/Key in Call - Minor - 2 lane proceeding
Cell Phone/Key in Call - Minor - Residential
Cell Phone/Pers.Conversation - Freeway - mainline
Cell Phone/Pers.Conversation - Freeway - entrance, merge
Cell Phone/Pers.Conversation - Arterial - mainline
Cell Phone/Pers.Conversation - Parking Lot - exit
Cell Phone/Pers.Conversation - Minor - 2 lane proceeding
Cell Phone/Pers.Conversation - Minor - Residential
Cell Phone/Enter Text Msg - Freeway - mainline
Cell Phone/Enter Text Msg - Freeway - entrance, merge
Cell Phone/Enter Text Msg - Arterial - mainline
Cell Phone/Enter Text Msg - Minor - 2 lane proceeding
Cell Phone/Enter Text Msg - Minor - Residential
PDA/Look up phone number - Freeway - mainline
PDA/Look up phone number - Arterial - mainline
PDA/Look up phone number - Minor - 2 lane proceeding
PDA/Pick up & read Msg - Freeway - mainline
PDA/Pick up & read Msg - Freeway - entrance, merge
PDA/Pick up & read Msg - Freeway - exit
PDA/Pick up & read Msg - Arterial - mainline
PDA/Pick up & read Msg - Arterial - U turn, protected
PDA/Pick up & read Msg - Arterial - stopped at signal
PDA/Pick up & read Msg - Parking Lot - exit
PDA/Pick up & read Msg - Parking Lot - aisle
PDA/Pick up & read Msg - Minor - 2 lane proceeding
PDA/Pick up & read Msg - Minor - Residential
PDA/Key & send email - Freeway - mainline
PDA/Key & send email - Arterial - mainline
PDA/Key & send email - Minor - 2 lane proceeding
NAV/Key in new destination - Freeway - mainline
NAV/Key in new destination - Freeway - entrance, merge
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WILLINGNESS

Mean
6.79
6.42
6.07
7.13
5.47
4,51
8.06
7.03
6.50
7.26
7.82
6.78
5.33
5.22
6.80
8.11
6.27
6.13
7.01
7.41
7.94
7.55
8.05
7.33
7.98
8.57
3.44
3.32
3.75
3.92
4.83
4.55
4.49
4.74
3.45
3.25
2.76
3.75
3.01
6.20
4.00
4.05
3.69
4.74
3.01
3.26
3.32
4.70
3.94

SD
3.08
3.14
3.14
2.83
3.37
3.23
2.87
2.98
2.86
281
2.81
2.76
3.02
3.03
2.80
2.70
3.17
3.00
2.70
2.89
2.62
2.81
2.54
2.78
2.72
2.32
2.34
2.63
2.48
2.60
2.94
2.47
2.43
2.69
2.47
2.61
2.19
2.48
2.17
2.85
2.75
2.72
2.40
2.84
2.27
2.44
2.37
2.83
2.57

RISK
Mean
4.22
4.45
5.00
3.92
5.67
6.42
2.39
4.09
4.09
3.55
2.95
4.59
5.59
5.92
4.74
2.66
4.50
4.49
4.15
341
3.67
3.98
3.43
3.78
3.32
2.63
7.07
7.44
7.09
6.68
5.48
6.44
6.10
6.26
7.16
7.38
7.73
6.89
7.38
4.28
6.11
6.09
6.84
5.69
7.59
7.27
7.25
6.48
6.74

SD
2.49
281
2.88
2.53
3.15
3.12
2.08
281
2.39
2.32
2.25
2.48
2.69
2.90
2.57
211
2.94
2.70
2.29
2.46
2.56
2.45
2.40
2.68
2.54
2.19
2.26
2.38
2.27
2.49
2.82
2.38
2.42
2.49
2.40
2.56
2.24
2.45
2.33
2.87
2.79
2.66
2.50
2.83
2.34
2.20
2.43
251
2.35



continued:

WILLINGNESS RISK

SITUATION Mean SD Mean SD
NAV/Key in new destination - Freeway - entrance, merge 3.26 2.53 7.67 2.23
NAV/Key in new destination - Arterial - mainline 452 2.56 6.36 2.41
NAV/Key in new destination - Arterial - left turn, unprotected 411 2.94 6.37 2.85
NAV/Key in new destination - Arterial - stopped at signal 6.92 2.81 3.78 2.59
NAV/Key in new destination - Parking Lot - exit 5.22 3.01 5.45 3.02
NAV/Key in new destination - Minor - 2 lane proceeding 4.85 2.78 6.16 2.60
NAV/Key in new destination - Minor - Residential 5.60 2.82 5.47 2.56
NAV/Call up stored destination - Freeway - mainline 5.50 2.65 5.69 2.42
NAV/Call up stored destination - Arterial - mainline 5.65 2.81 5.28 2.45
NAV/Call up stored destination - Parking Lot - exit 5.58 3.04 4.98 2.85
NAV/Call up stored destination - Minor - 2 lane proceeding 5.68 2.68 5.13 2.68
NAV/Search for Starbucks - Freeway - mainline 4,98 2.64 6.09 2.45
NAV/Search for Starbucks - Arterial - mainline 4.47 2.52 6.28 2.37
NAV/Search for Starbucks - Minor - 2 lane proceeding 4.74 2.61 6.03 2.60
NON TECH/select & insert CD - Freeway - mainline 5.98 3.04 5.45 2.79
NON TECH/select & insert CD - Arterial - mainline 5.86 2.88 5.27 2.73
NON TECH/select & insert CD - Parking Lot - exit 6.43 2.94 4.34 2.83
NON TECH/select & insert CD - Parking Lot - aisle 5.36 3.23 491 2.75
NON TECH/select & insert CD - Minor - 2 lane proceeding 6.09 2.90 5.23 2.73
NON TECH/Converse w/Passenger - Freeway - mainline 9.19 1.62 2.33 2.03
NON TECH/Converse w/Passenger 9.24 1.63 2.13 1.71
NON TECH/Converse w/Passenger - Parking Lot - exit 8.99 1.90 2.27 1.81
NON TECH/Converse w/Passenger - Minor - 2 lane
proceeding 9.23 1.65 2.03 1.82
NON TECH/Hot Drink - Freeway - mainline 6.91 2.96 4.08 2.63
NON TECH/Hot Drink - Arterial - mainline 6.97 2.76 4.17 2.52
NON TECH/Hot Drink - Parking Lot - exit 6.07 3.00 4.60 2.68
NON TECH/Hot Drink - Minor - 2 lane proceeding 7.47 2.65 3.68 2.39
NON TECH/Eat Taco - Freeway - mainline 5.83 2.83 5.17 2.64
NON TECH/Eat Taco - Arterial - mainline 6.00 2.56 4.94 241
NON TECH/Eat Taco - Freeway - entrance, merge 6.42 3.14 4.45 2.81
NON TECH/Eat Taco - Parking Lot - aisle 5.27 3.13 4.99 2.76
NON TECH/Eat Taco - Minor - 2 lane proceeding 6.00 2.92 5.10 2.56
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