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video. The correct behavior is to not press the space bar. Feedback is given for incorrect 

responses for all trial types. The user progresses through the module based on response 

speed and accuracy, with the spacing/sequencing algorithm indicating that a given learning 

category should be presented on a given trial. Problems from each category are repeated as 

needed until mastery criteria for that category are met. The trainee receives a Progress 

Report on speed and accuracy after each block of 12 trials and a final screen once all 

categories are mastered. 

 

The usability of the PALM was assessed through testing with six 18-19 year old 

participants who all held Maryland provisional driving licenses. Each participant was 

scheduled for up to three one-hour-long sessions, held at Westat laboratories. The training 

was essentially self-administered by the participant. A Westat researcher observed and 

took notes, provided assistance if needed, and administered a set of questions at the end of 

each session. Three participants met the mastery criteria within two sessions and the other 

three completed early in the third session; average completion time was 99.7 minutes. 

Testing indicated good usability, user engagement, and subjective sense of benefit. 

Performance accuracy improved substantially across all learning categories. As desired, the 

module appeared easy to implement and use, highly engaging, and efficiently accomplished. 

Participants subjectively felt that their hazard awareness and safe driving skill were 

improved. Problems or dislikes were few and minor. All participants felt they would 

recommend the training to others. The participants learned to recognize general conditions 

of driving threats (distinguishing learning categories) and perceptual skills to anticipate 

specific emerging, and often subtle, potential hazard events in very diverse scenarios. Thus 

this pilot exercise suggests that the module has performed as desired and has substantial 

promise as a practical and efficient means of promoting expertise in perceptual skills for 

novice drivers. Formal post-training assessment of the PALM will be required to objectively 

demonstrate meaningful and sustained benefits in driving performance. 
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2.0 Project Objective 

 

The objective of the AAA Foundation for Traffic Safety Project Accelerating Driving 

Expertise through Perceptual and Adaptive Learning was to develop a training module to 

accelerate the process of driver expertise in the recognition of emerging roadway safety 

threats. This project is motivated out of concern for the lengthy period of gradual 

improvement in young novice driver crash rates. Although the reasons for this extended 

period of improvement are not known definitively, and may have multiple causes, the 

gradual development of driving expertise is generally considered to be a prominent factor. 

By acquiring “expertise” we mean rapid and unconscious recognition and response under 

time pressure. There is an ability to quickly recognize emerging situations and how to 

respond to them without effortful cognition. While procedural knowledge is necessary and 

component aspects of traffic perception can be learned as elements, these various individual 

competencies do not easily generalize to each other and to actual on-road performance 

(McDonald et al., 2015; Williams, 2013). 

 

This type of perceptual learning has been given relatively little attention in past research 

and in development of training for novice drivers, although its significance is certainly 

recognized (e.g., Williams, 2013). The development of expertise is often viewed as a 

necessarily slow process that develops gradually with extended real-world driving 

experience over a lengthy interval. However, in other applied domains where expertise 

must be acquired, advanced learning technologies have been successfully applied to 

substantially accelerate this process. Examples include aviation training, mathematics and 

science, and several domains of medical learning (Kellman, 2013; Kellman & Kaiser, 1994; 

Kellman, Massey & Son, 2010; Krasne, Hillman, Kellman & Drake, 2013; Massey et al, 

2010). 

 

The overall goal of this project was to bring these successful learning technologies to the 

problem of the acquisition of expertise by young novice drivers. The objective was to develop 

a fully functional, stand-alone perceptual/adaptive learning module (PALM) to enhance the 

acquisition of expertise among young novice drivers. This module can be used as an 

individual product or incorporated into a broader driver education curriculum. The module 

uses a client-server architecture and is accessible on a computer through a standard web 

browser. The module incorporates recent innovations in the learning sciences, specifically a 

combination of perceptual and adaptive learning technologies. 

 

The objectives for the module included the following: 

 

 The module should not require any specialized equipment or facilities, other 

than a display monitor with adequate size and resolution to see the details of 

the video scenarios; 

 The training should be self-administered or require only minimal guidance; and 

 The module is specifically focused on perceptual skills for anticipation of 

potential external hazards. It is not intended to address other sorts of risks (e.g., 

speeding, maneuvering, distraction) or more broadly address driver training 

requirements. 
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In order to implement these technologies, candidate learning categories needed to be 

derived. By “learning category” we mean patterns or concepts where superficially dissimilar 

events share common characteristics relevant to driver detection and recognition, and the 

invariance among these cases is evident in higher order perceptual processing. For each 

selected learning category, the PALM method requires a substantial set of distinct 

exemplars to be used in the training. These need to share the common properties essential 

to the category yet be diverse within the set. Therefore an initial objective of the project was 

to systematically derive a set of candidate learning categories and an extensive set of 

diverse yet representative scenarios to represent these categories. These selected scenarios 

then provided the content of the PALM. 

 

The overall goal of this project was to develop the operational module and examine its 

functionality and usability with a limited sample of young drivers. The project was not 

intended to fully implement a training program with a substantial sample of trainees and 

formally evaluate the outcome of the training against a control group. Such evaluation is a 

subsequent need. 
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3.0 Background 

 

3.1 Young Driver Concerns Related to Expertise and Perceptual Learning 

 

Young novice drivers experience very low crash rates during the preliminary stages of 

licensure, when they must be accompanied by an adult who is an experienced driver. 

However, upon receiving a provisional license allowing them to drive on their own, crash 

rates jump immediately to levels that are several times that of mature, experienced drivers. 

These high rates drop rather sharply over the next few months, but then continue to decline 

only very slowly over a period of some years. The rate of decline in crash rates varies 

somewhat with particular crash types, but in general the drop is about 40% after 18 

months, and about 60% after 3 years (Foss et al., 2011). Although various factors may 

contribute to this general change, it is commonly felt that the function in large part reflects 

the acquisition of driver perceptual expertise as the young driver continues to gain on-road 

experience. Given the long time course of this process (in which crash rates still remain 

elevated relative to mature drivers even after three years), accelerating the development of 

expertise has significant implications for teen driver safety and highway safety more 

generally. 

 

Driver training has traditionally focused on vehicle handling skills and procedural learning, 

which can occur relatively rapidly. This sort of learning does not, however, constitute 

expertise. The need for expertise is certainly recognized within the teen driver safety 

community but has often been described as (or implied to be) a necessarily extended 

process. For example, a review paper (Williams, 2013) states “Mastery of a complex set of 

skills, such as those needed to drive safely, develops gradually with experience gained over 

a significant period of time. A substantial amount of independent (unsupervised) experience 

in real driving conditions over a lengthy interval of time appears to be necessary for safe 

operation to become routine.” There has been increasing research attention given to driver 

training that is more focused on the higher level perceptual skills associated with hazard 

recognition. McDonald et al. (2015) recently reviewed hazard anticipation training 

programs for young drivers. While some apparent benefits have been reported in some 

programs, the authors indicate that the magnitude, generalizability, practicality, and 

robustness of training benefits remain unclear. Some training (often utilizing a driving 

simulator or other specialized resource) has suggested sustained benefits in terms of 

subsequent crashes or citations (e.g., Thomas et al., 2016; Zhang et al., 2016). Other 

researchers have devoted experimental and theoretical efforts at elucidating the ability of 

drivers to anticipate potential hazards before the actual hazards become manifest (e.g., 

Kinnear et al., 2013). However, advances over the last two decades in understanding 

perceptual learning suggest that targeted learning interventions utilizing principles of 

perceptual learning might address systematically novice drivers’ acquisition of recognition 

skills. 

 

Perceptual learning is a pervasive process that underlies the process of expertise in 

complex tasks such as driving. It refers to “experience-induced changes in the way 

perceivers extract information” (Kellman and Massey, 2013). Experience in a learning 

domain leads to domain-specific changes in the way information is extracted. Rather than 

deliver unchanging inputs to increasingly sophisticated reasoning abilities, perception itself 

changes to optimize task performance and provide the most relevant inputs to other 
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cognitive processes. Perceivers become selectively attuned to important features and 

discover previously unnoticed patterns and relationships. These discovery effects are 

accompanied by profound fluency effects. Information extraction involves bigger chunks, 

more parallel processing, and requires reduced effort (cognitive load). Thus, “perception” 

and “learning” are not separate processes. Moreover, the processes of information pickup 

are not limited to low-level sensory features but include “higher order” patterns – the 

relations in space and time that are most important to thought and action. Kellman and 

Massey (2013), in their overview of the field of perceptual learning and expertise, 

summarize the discovery and fluency effects of perceptual learning, as they distinguish 

novices and experts, as shown in Table 1. These features clearly parallel differences 

between highly experienced and less experienced drivers. The experienced driver is able to 

pick up relatively subtle cues, patterns, and relationships, quickly and with minimal 

cognitive effort. The process of moving from novice to expert in driving-related perceptual 

learning occurs with experience accumulated on the road. In other aspects of learned driver 

performance, such as vehicle control and rule-based learning regarding procedures and 

rules of the road, it is obvious that we employ training methods to advance this learning 

relative to trial and error experience. However, with regard to higher-order perceptual 

processes, we have not yet developed effective and proven training procedures. As noted 

earlier, this is not necessarily the case in other applied domains where advanced learning 

technologies have been employed to successfully accelerate the process of acquisition of 

expertise. 

 

3.2 Advanced Learning Technologies to Accelerate Expertise 

 

Recent innovations in the learning sciences have been applied to accelerate expertise in 

several domains. These advances are based on a combination of perceptual learning 

technologies and adaptive learning technologies. It is this approach that the present project 

brings to the novice driver issue. 

 

As described above, perceptual learning promotes the rapid pick-up of task-relevant 

patterns and structures and the detection of invariance in novel cases. With practice, the 

brain progressively improves information extraction to optimize task performance. Until 

recently, there has been no systematic way to achieve these effects in instructional settings. 

These are exactly the components of learning that in many fields, such as driving, aviation, 

radiology, etc. are said to come from long experience or “seasoning.” Recent perceptual 

learning research has revealed a great deal regarding the laws of this kind of learning and 

it has led to the development of a technology of perceptual learning. Evidence indicates that 

perceptual learning can be systematically produced and accelerated using specific 

techniques; that it addresses crucial missing dimensions of learning; and that strong and 

lasting perceptual learning effects can be produced by relatively short interventions. Some 

of the domains in which dramatic and rapid acceleration of skills has been demonstrated 

include aviation training (Kellman & Kaiser, 1994), mathematics learning (Kellman et al, 

2008; Kellman, Massey & Son, 2010; Massey et al, 2010), reading (Tallal et al, 1998) and 

several domains of medical learning (Krasne et al, 2013; Guerlain et al, 2004; Thai, Krasne 

& Kellman, 2015). These results show that relatively short interventions of one to six 

sessions of, on average, 45 minutes each, can lead to large improvements in the relevant 

competencies, in fields such as interpretation of aircraft instruments, histopathology, 

electrocardiography, and algebra learning. In the published work, both novices and 

experienced professionals have shown dramatic improvement from the use of perceptual-
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6.3 Subsequent Evaluation of Acceleration of Expertise 

 

The testing of the perceptual leaning training module with the teen participants indicated 

that it was usable, resulted in mastery as defined by the training algorithm, showed 

improved user performance across participants and learning categories, and was perceived 

by users as beneficial and actually affecting their driving skill and performance. Given the 

promising nature of these findings, a more formal evaluation of the module may be 

warranted. “Evaluation” has taken various forms in past assessments of teen driver 

training programs. Such evaluation involves the comparison of a trained group of teens 

with an appropriate control group that does not receive the particular training. Many 

different types and levels of driver training evaluation of perceptual expertise in hazard 

anticipation are possible, including:  

 

 Post-training performance on the anticipation of hazards in the same context as 

training, but with novel scenes 

 Driving performance in a driving simulator, with programmed potential hazard 

events 

 On-the-road driving assessment by certified driving instructors or other expert 

evaluators 

 On-the-road measurement of driver visual scanning behavior and other overt 

driving actions 

 Comparison of the rates of crash and/or traffic violation involvement 

Such methods obviously differ in terms of time, cost, complexity, and interpretability. There 

are also questions related to the time period over which evaluation occurs: are benefits 

transient or long lasting? 

 

The teen driving literature demonstrates a strong concern over the limitations of novice 

driver perceptual skills related to hazard anticipation as a contributing factor to teen’s high 

crash involvement rates. This literature also indicates the extended time course over which 

perceptual expertise is acquired without intervening training. Therefore the benefits of a 

relatively brief, simple, and even self-administered training module, based on perceptual 

and adaptive learning principles, merits strong consideration. However, further objective 

evaluation of outcome benefits is important to support the use of this training. We therefore 

suggest some form of follow-up evaluation, of the sorts described above, as a valuable 

subsequent activity. 
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Tables and Figures 

 
Table 1. Summary characteristics of information extraction for experts and novices 
(adapted from Kellman and Massey, 2013) 

  Novice Expert 

Discovery 

effects 

Selectivity Attention to irrelevant 
and relevant information 

Selective pickup of relevant information 
Filtering/inhibition of irrelevant information 

Units Simple features Larger chunks 
Higher-order relations 

Fluency 

effects 

Search Type Serial processing Increased parallel processing 

Attentional Load High Low 

Speed Slow Fast 

 
Table 2. Summary of the systematic review search 

Subsection Systematic review search terms 

(a) Young driver 
performance 

“teen* driver” 
“adolescent driver” 
“young driver” 
“novice driver” 

AND 

risk OR factor* OR risk factor* OR contributing factor* 
OR environmental factor* OR manoeuvre factor* OR 
maneuver factor 

(b) Young driver 
training and 
hazard perception  

“teen* driver” 
“adolescent driver” 
“young driver” 
“novice driver” AND 

driv* training program 
defensive driv* program 
video* training OR online training OR simulat* training  
hazard percept* OR hazard* training OR visual scan* 
training  
commentary driving OR driving self* OR coaching* 
teaching OR GADGET 
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Table 3. Set of learning categories and perceptual requirement  

 Learning category Example events 

General perceptual 

requirement 

1 Path conflict: 
anticipating another 
vehicle on the road will 
move into your path 

 Lane closure in adjacent lane 
 Slow cyclist in adjacent lane 
 On-coming lane vehicle avoids 

object in road 
 Exiting traffic backs up adjacent 

lane 

Requires driver to put self in 
position of other road user, 
understand their situation and 
motivation in order to project 
what they might do 

2 Stopping vehicle: 
anticipating the vehicle 
directly ahead will slow or 
stop 

 Vehicle stops for parking space 
 Turning vehicle ahead stops for 

pedestrian 
 Traffic backing up to road at 

driveway entrance 
 Vehicle several cars ahead in 

platoon begins to brake 

3 Roadside incursion: 
anticipating that someone 
or something off the road 
will move into the road 

 Children playing near road 
 Pedestrian running for bus 
 People around broken-down 

vehicle 
 Wildlife (deer) along road 

Requires driver to put self in 
position of adjacent area 
entities, understand their 
situation and motivation in 
order to project what they 
might do 

4 Forced path change: 
recognizing that 
something about the road 
ahead will force you to 
change your planned 
path 

 Lane drop 
 Stalled vehicle in lane 
 Object in road 
 Heavy farm equipment on 

shoulder intrudes into lane 

Interpret how features ahead 
will impact the path you intend 
to follow 

5 Obscured potential 
hazard: recognizing 
where something 
significant may be 
blocked from view 

 Bus obscures exiting pedestrians 
 Large vehicle obscures view of 

opposing turning vehicles 
 Passive railroad grade crossing 

has limited view along track 
 STOP ahead obscured by road 

geometry and foliage 

Doesn’t deal with what the 
driver sees but with 
recognizing there is something 
critical they might not be able 
to see 

6 Emergency vehicle 
effects: recognizing how 
the presence of an 
emergency vehicle in the 
area may generate a 
traffic conflict 

 Ambulance enters intersection on 
red 

 Rubbernecking at crash scene 
 Emergency vehicle exiting fire 

station 
 Car reacts erratically to police 

vehicle with flashers 

Requires driver to understand 
the various ways in which 
emergency vehicle presence 
can impact traffic interactions 
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Figure 2. Example scenario from a rural setting: Scenario 1.05, on-coming vehicle avoids 
tree limb intruding into lane 

 

 
Figure 3. Example scenario from a suburban setting: Scenario 3.08, pedestrian begins 
running for a bus 

 

 
Figure 4. Example scenario from an urban setting: Scenario 3.02, left turn, pedestrian 
turns and enters crosswalk 
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Figure 5. PALM instructions screen 

 

 
Figure 6. Feedback after an incorrect answer 
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Figure 7. Test set-up 
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Appendix A. Learning Category Scenarios and Lessons Learned 

 
No. Scenario tag Capsule description Lesson learned 

 

1 Anticipating 
vehicle coming 
into path 

Anticipating that another vehicle on 
this road may move into your path; 
driver must put self into position of 
other road user and project what they 
may do 

  

1.01 Lane closure 
forces vehicle in 
from right lane 

The subject vehicle is in the left lane. A 
car ahead in the right lane encounters a 
lane closure and moves to the left, 
without incident. Meanwhile, another car 
is coming up from behind in the right 
lane. It tries to pass the subject vehicle 
before it has to move over for the lane 
closure and cuts in front of the subject 
vehicle. 

Be aware of changes to lanes 
other than your own so that 
you can anticipate what that 
may cause other drivers to 
do. 

1.02 Bicycle in adjacent 
lane 

A vehicle somewhat ahead of subject 
vehicle in lane to right of subject vehicle 
encounters a bicyclist at far side of right 
lane and when close, steers around the 
bike, taking up part of the subject 
vehicle’s lane. 

Be aware of activity in lanes 
other than your own so that 
you can anticipate what that 
may cause other drivers to 
do. 

1.03 Car turning in left 
lane causes other 
vehicle to cut in 
from left 

The subject vehicle is in the right lane. A 
vehicle well ahead in left lane signals for 
a left turn into a driveway and stops for 
opposing traffic to be clear. There has 
been a faster vehicle coming from 
behind in the left lane. That vehicle 
attempts to pass subject vehicle and cut 
over to the right lane before reaching the 
turning vehicle. 

Anticipate where aggressive 
drivers might change lanes to 
get around slow or stopped 
vehicles in their lane. 

1.04 Slow vehicle on 
shoulder induces 
other car to shift 
over 

A vehicle in lane to right of the subject 
vehicle encounters a slow moving tractor 
trailer on the shoulder of the road, but 
not blocking the lane. The right lane 
vehicle shifts over in providing clearance 
around the vehicle, with lane incursion 
into the subject vehicle’s lane. 

Be aware of objects near 
other lanes even if they are 
not directly in the road so that 
you can anticipate that drivers 
may shy away from them. 

1.05 On-coming vehicle 
avoids object on 
shoulder intruding 
into lane 

On two-lane road, a downed tree limb is 
on the shoulder of the opposing lane, 
intruding into the lane a bit. An 
approaching vehicle veers around the 
branches, crossing the centerline into 
subject vehicle’s path. 

Anticipate when on-coming 
drivers may encounter 
something that forces them to 
steer around something. 

1.06 Drunk erratic 
driver ahead 

A vehicle ahead in a lane to the right of 
the subject vehicle is weaving within its 
lane and its speed is erratic. As the 
subject vehicle gets near, the other 
driver drifts into the subject vehicle’s 
lane. 

Recognize when a driver 
appears to be impaired or 
distracted and anticipate that 
they might drift into your lane. 
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No. Scenario tag Capsule description Lesson learned 

1.07 Vehicle cutting 
through line of 
stopped traffic 

As a line of traffic backs up for a signal 
ahead, a courteous driver slows enough 
to open a gap for an opposing vehicle 
that wants to turn left. As the subject 
vehicle approaches in the right lane, the 
turning vehicle begins crossing the road 
in front of the subject vehicle. 

Recognize when a vehicle 
might be working its way 
across stopped traffic and 
anticipate that it will enter 
your path. 

1.08 Other vehicle 
makes right turn at 
Stop without 
proper gap 

Subject vehicle is on primary road, 
intersecting roads have Stop. A large, 
slow vehicle waiting at a Stop to make a 
right turn begins creeping out without an 
adequate gap, enters road as the subject 
vehicle nears. 

Recognize cues to anticipate 
when a driver that wants to 
enter your roadway from a 
Stop or red light is likely to 
enter without a safe gap. 

1.09 On-coming 
motorcycle 
accelerates to 
pass slower 
vehicle 

On a two-lane undivided road, there is 
an approaching vehicle traveling 
somewhat slower than speed limit. 
Further ahead, a motorcycle is speeding, 
gaining on the slow vehicle. As the 
motorcycle gets close to the slower 
vehicle it veers out abruptly to pass, 
cutting in front of the subject vehicle. 

Anticipate that when a 
speeding or aggressive driver 
comes upon a slower vehicle 
it may make an impulsive and 
unsafe passing maneuver. 

1.10 Oncoming bicycle 
at hillcrest 

On a two-lane undivided road, an 
oncoming bicyclist emerges over the 
crest of a hill, in the travel lane. As 
subject vehicle nears, a trailing vehicle 
comes over the crest and rapidly moves 
up on the slower traveling bicycle. It 
swerves around bike, partially into 
subject vehicle’s lane. 

Anticipate that an 
approaching bicycle may 
impede faster traffic that 
comes upon it. Drivers may 
veer around a bicycle. 

 

2 Anticipating lead 
vehicle 
slowing/stopping 

Anticipating a vehicle directly ahead 
will slow or stop; driver must put self 
into position of lead vehicle driver 
and project what they may do 

  

2.01 Lead vehicle stops 
for parking space 

A vehicle ahead on city street behaves 
as though looking for a parking spot, 
slowing and signaling for potential spots 
and moving on when the spot is not 
actually free. Upon passing a good spot, 
it stops suddenly and begins to back up. 

If a driver appears to be 
looking for things like a 
parking space, driveway, or 
address, anticipate that they 
might stop suddenly. 

2.02 Vehicle ahead in 
platoon brakes 

Driving on a freeway in a line of vehicles, 
brake lights become visible on a vehicle 
well-ahead in the line. Intervening 
vehicles begin braking as “shock wave” 
moves back toward subject vehicle. 

If the brake lights go on for a 
vehicle several cars ahead of 
you in a line of traffic, 
anticipate that vehicles 
following that vehicle may in 
turn have to brake sharply. 

2.03 Traffic signal 
dilemma zone  

Approaching a signalized intersection, 
the light changes from green to yellow. 
Cars in the adjacent lane proceed 
through. However, the driver ahead of 
the subject vehicles stops hard, even 
though the driver was so close he could 
have proceeded through the intersection. 

Some drivers react more 
cautiously than others at 
traffic signals. If a signal 
changes from green to yellow, 
anticipate that a driver might 
brake quickly. 
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No. Scenario tag Capsule description Lesson learned 

2.04 Driver ahead 
looking for road 

A vehicle ahead slows at every 
intersection, apparently looking for a 
particular road. At some point, the 
vehicle driver recognizes the street and 
abruptly begins to turn, blocking the 
subject vehicle’s path. 

If a driver appears to be 
looking for a cross street, 
anticipate they might not 
recognize it until very close 
and then slow suddenly when 
the find it. 

2.05 Right-turning truck 
stops for 
pedestrian 

Various vehicles seen well ahead have 
made right turns expeditiously. 
Pedestrians can be seen in distance 
approaching the intersection. Large 
vehicle ahead of subject vehicle begins 
making right turn but stops while still 
blocking road. Vehicle obscures view of 
approaching pedestrians as potential 
conflict draws closer. 

Recognize when events 
ahead of the vehicle in front of 
you may obstruct things and 
anticipate this might force that 
vehicle to slow or stop. 

2.06 Scooter at rail 
crossing 

The subject vehicle is following a 
scooter. Upon reaching railroad tracks, 
the scooter slows suddenly. 

Scooters and motorcycles 
may have more difficulty with 
surface irregularities, such as 
railroad tracks or pot holes. 
Anticipate that they may have 
to go much more slowly when 
these occur. 

2.07 Traffic backing up 
at driveway 
entrance 

 A number of vehicles well ahead of the 
subject vehicle are turning right into a 
particular entrance. Eventually the 
entrance drive backs up with vehicles, 
forcing the driver ahead of the subject 
vehicle to stop in the roadway. 

If a number of vehicles are 
turning into a particular 
entrance, anticipate that the 
line could back up and traffic 
ahead of you may have to 
stop. 

2.08 Cut-in forces 
motor scooter to 
stop 

The subject vehicle is in the left lane 
following a motor scooter. There is a car 
in the right lane and the motor scooter is 
in its “blind spot.” The car signals for a 
lane change and cuts directly in front of 
the motor scooter, forcing it to brake 
sharply. 

Car drivers are sometimes 
unaware of motorcycles or 
motor scooters in their blind 
spot and cut them off. 
Anticipate that a vehicle about 
to make a maneuver may not 
be aware of the motor scooter 
or motorcycle, which will need 
to brake hard. 

2.09 Left-turning bus 
stops for obscured 
pedestrian 

A bus ahead begins turning left. The bus 
obscures the view of pedestrians 
crossing the road (parallel to subject 
vehicle’s path). The bus stops in mid turn 
for the pedestrians, partially blocking the 
subject vehicle’s lane. 

A bus requires more time and 
space to turn at an 
intersection and may obscure 
the view of people or vehicles 
in its way. If there are 
pedestrians in the area, 
anticipate that the bus might 
have to stop before 
completing the turn. 

2.10 Tailgater brakes A vehicle directly ahead is severely 
tailgating another vehicle. As lead 
vehicle slows, the tailgater must brake 
hard. 

If a vehicle ahead of you is 
closely tailgating another 
vehicle, anticipate that it might 
have to brake hard. 
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3 Anticipating 
roadside 
incursions 

Anticipating someone or something 
off the road might move into the road; 
driver must put self into position of 
off-road entity (e.g., pedestrians, 
children, animals, vehicles in 
driveways) and project what they may 
do 

  

3.01 Backing vehicle 
exiting driveway 

Backup lights come on for a vehicle in a 
driveway on the left side of a two-way 
road. As the subject vehicle approaches, 
the other vehicle backs out of the 
driveway and into the subject vehicle’s 
path. 

Drivers coming out of 
driveways may sometimes 
attempt to get out quickly if 
there is a gap in traffic. 
Anticipate drivers may enter 
the road quickly, even if they 
are backing out. 

3.02 Left turn, 
pedestrian enters 
crosswalk 

Subject vehicle is making a left turn in 
urban setting. There is a pedestrian 
walking on the sidewalk across and to 
the left of the intersection, moving 
perpendicular to the subject vehicle. But 
upon reaching the intersection, the 
pedestrian turns to cross the street 
moving toward the subject vehicle, 
moving into its path. 

Pedestrians might not 
continue in the direction they 
are walking. Walking 
pedestrians may turn and 
standing pedestrians might 
start moving. At intersections, 
anticipate that pedestrians 
might change course and 
enter your path. 

3.03 Dog darts into 
road 

An unleashed dog, standing with some 
pedestrians on the sidewalk, darts into 
roadway. 

Pets may bolt suddenly; 
anticipate a pet may run into 
the road, even if their owner is 
with them. 

3.04 Deer at roadside Deer are grazing near side of road, one 
moves into the roadway as the subject 
vehicle nears. 

If there are signs of wildlife 
near the road, you should 
anticipate that an animal 
might enter the roadway. 

3.05 Child playing near 
road 

Children are playing near the road. A 
child runs toward road just as subject 
vehicle approaches. 

If there are children playing 
near the road you should 
anticipate that they might 
enter the roadway. 

3.06 Car in parking lane 
pulls into roadway 

The subject vehicle is driving along a 
road with parked cars on the right. At 
one point, a parked car has the brake 
and backup lights come on briefly and 
then it pulls into the roadway, right in 
front of the subject vehicle. 

If a parked vehicle shows 
cues that it might be about to 
move, such as brake lights or 
turning wheels, anticipate that 
it might suddenly pull into the 
roadway. 

3.07 Person at broken 
down vehicle on 
road shoulder 

On a freeway, the subject vehicle is 
traveling in the right lane. There is a 
vehicle parked on the shoulder ahead, 
with a tire is leaning on its fender. A 
person is moving near the rear of the 
vehicle. As the subject vehicle 
approaches, the person walks around 
the car and into the roadway next to the 
car. 

If people are present near a 
vehicle stopped or disabled 
on the roadside, anticipate 
that they may be moving 
around the vehicle and into 
the roadway. 
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3.08 Pedestrian running 
for bus 

A bus on the opposite side of the road 
pulls to a mid-block bus stop, where 
several people are waiting. A pedestrian 
to subject vehicle’s right begins running 
for the bus, cutting across the road in 
front of the subject vehicle. 

Pedestrians may make 
sudden moves if they are 
worried about missing a bus. 
If they appear to be attending 
to the bus, anticipate that they 
may enter the roadway. 

3.09 Worker in 
construction zone 

There is an active construction zone on 
the left shoulder of a freeway. Road 
workers with vests and hard hats are 
busy in the area. As the subject vehicle 
passes through, a construction worker 
steps out onto the roadway into the path 
of the subject vehicle. 

If there is activity in a 
construction zone, anticipate 
that workers may be moving 
around the area. 

3.10 Bike in school 
zone 

The subject vehicle is driving in school 
zone, with some child activity at the 
school but well away from roadway. 
Passing the school, a child on a bicycle 
emerges into roadway. 

Anticipate children being 
active in the area around a 
school. 

 

4 Recognizing 
forced path 
change 

Recognizing that something about the 
road ahead of you may force you to 
change your planned path 

  

4.01 Lane drop The subject vehicle passes a lane drop 
sign. Due to a curve in the road, there is 
not much preview of the lane drop itself. 
As the subject vehicle encounters the 
lane drop, vehicles in the adjacent lane 
prevent it from safely shifting lanes. 

Recognize from signs and 
markings that the lane you 
are driving in is going to end 
shortly. 

4.02 Stalled vehicle at 
green light 

The subject vehicle is in the left lane 
approaching a signalized intersection, 
where cars ahead in both lanes are 
stopped for a red light. When the light 
turns green, cars in the right lane start 
moving but cars in the left lane do not. 
The car immediately ahead in the left 
lane then cuts over and moves around a 
vehicle stalled at the light, directly ahead 
of the subject vehicle. 

Recognize cues that a vehicle 
in your path may be stalled. 

4.03 Slow-moving farm 
equipment 
exceeding road 
shoulder 

On a two-lane rural road, a large piece of 
farm equipment (a combine) is slowly 
moving on the shoulder but slightly 
intruding into the travel lane ahead of the 
subject vehicle. There is some opposing 
traffic so the subject vehicle cannot 
safely move across the centerline. 

Recognize when something 
close to the road might 
intrude enough to force you to 
shift your path. 

4.04 Object on road On a curvy wooded two-lane road, a 
dead deer seen well off road at some 
point. Later after coming around curve, a 
dead deer is partially blocking the lane 
and on-coming traffic precludes steering 
around deer. 

Recognize objects in the road 
far enough in advance so that 
you can alter your path. 
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4.05 Loose object falls 
onto road 

Subject vehicle is following a pickup 
truck with cargo (a desk) in the truck 
bed. At some point the cargo begins 
shifting around and eventually falls from 
the truck onto road, blocking lane as 
subject vehicle approaches. 

Recognize when vehicles 
ahead may have loose cargo 
that could fall onto the road. 

4.06 Low visibility 
object on road 

The subject vehicle is in the left lane. At 
some point ahead, vehicles in the left 
lane are noticeable moving into the right 
lane. As the vehicle ahead of the subject 
vehicle moves to the right, a tire is visible 
lying in the travel lane ahead. 

Recognize when other 
vehicles act in a manner that 
suggests they may be 
avoiding something you 
cannot see yet. 

4.07 Poorly parked 
vehicle 

The subject vehicle is driving along a 
road with parked cars on the right. At 
one point, a vehicle ahead is poorly 
parked and sticks out part way into the 
subject vehicle’s lane. 

Recognize when a vehicle 
ahead is poorly parked and 
may take up part of your lane. 

4.08 Barricaded lane 
ahead 

On an urban road, the subject vehicle 
passes a work zone (orange) warning 
sign for a lane drop. It then encounters 
some work zone barricades blocking its 
lane. 

Anticipate and recognize 
objects such as barrels, 
cones, and barricades that 
indicate your lane is blocked. 

4.09 Traffic cones in 
front of debris 

Ahead of the subject vehicle there is a 
set of traffic cones in front of some 
debris, blocking off the vehicle’s lane. 

Recognize in advance that 
traffic cones or other markers 
indicate some problem on the 
road surface ahead. 

4.10 Garbage truck 
blocks road 

In a residential area, a garbage truck is 
stopped ahead, blocking the road 

Recognize types of vehicles, 
such as garbage trucks or 
mail delivery vehicles, that are 
often stopped or moving very 
slowly. 

 

5 Recognizing 
obscured 
potential hazard 

Recognizing where something 
significant may be obscured from 
view; driver must understand that 
general circumstances favor certain 
types of conflicts but that something 
is preventing a direct view of such a 
possible threat 

  

5.01 Bus obscures 
emerging 
pedestrian 

Two buses are pulled over on the right 
side of the road. As the subject vehicle 
passes by the buses a pedestrian 
emerges from in front of the bus, into the 
subject vehicle’s path. 

Recognize when a bus is 
stopped. There may be 
passengers coming or going 
that are obscured by the bus. 
Anticipate pedestrians 
emerging from behind the 
bus. 

5.02 Delivery vehicle 
obscures 
emerging 
pedestrian 

A delivery truck with its flashers on is 
stopped in the right lane near a mid-
block crossing. As the subject vehicle 
passes by the truck a pedestrian 
emerges from in front of the truck, into 
the subject vehicle’s path. 

Recognize when stopped 
vehicles might obscure areas 
where pedestrians might be, 
such as at marked pedestrian 
crossings. Anticipate 
pedestrians emerging from 
behind the vehicle. 
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5.03 Curves, foliage 
obscure road 
worker ahead 

Vehicle is on two-lane rural road, passes 
a Road Construction Ahead sign. Road 
geometry and foliage prevent preview of 
truck and work activity around a curve. 
Utility worker is on roadway as subject 
vehicles rounds curve. 

Recognize when curves, hills, 
or foliage limit your view 
ahead. If there are indications 
that there may be some 
roadwork ahead, anticipate 
that you might have to avoid 
something you cannot yet 
see. 

5.04 Rail crossing w 
limited view 

Subject vehicle approaches a passive 
(no lights or gates) rail crossing with 
limited view to sides along the track. 
Train becomes visible as vehicle nears 
track. 

Not all railroad crossings have 
lights or gates and it is your 
responsibility to stop for a 
train. If your view along the 
tracks is limited, anticipate 
that a train might be coming. 

5.05 Midblock 
pedestrian 
crossing obscured 
by truck traffic 

The subject vehicle is driving in the right 
lane of an area with some pedestrian 
activity and two large trucks are in the 
left lane somewhat ahead of the subject 
vehicle. As the trucks approach a mid-
block pedestrian crossing area, they 
begin to slow and stop. As the subject 
vehicle begins to pass by them, a 
pedestrian emerges from in front of the 
stopped truck. 

Recognize when other traffic 
might be blocking your view of 
an area where there might be 
pedestrian activity. Anticipate 
that you might have to stop 
for pedestrians. 

5.06 Hidden Stop  The subject vehicle passes a Stop 
Ahead sign on a curving road with 
foliage and limited sight distance. Upon 
rounding a curve the subject vehicle 
encounters vehicles backed up from the 
Stop sign. 

Recognize when there might 
be an intersection ahead that 
is obscured by curves, hills, 
foliage, or buildings. 
Anticipate that you might have 
to stop or yield with little 
preview. 

5.07 Obscured truck 
entrance 

On a two-lane road, subject vehicle 
passes a Truck Crossing warning sign. 
Shortly after, a dump truck pulls out of a 
driveway onto the road in front of subject 
vehicle. 

Recognize from signs and 
other roadside cues where 
there may be locations with 
heavy vehicles entering or 
exiting the roadway. 

5.08 Obscured worker 
around 
construction 
equipment 

There are drums and construction 
vehicles along the left shoulder of a 
freeway. As the subject vehicle passes 
by, a road worker steps out from behind 
a truck, into the path of the subject 
vehicle. 

Recognize areas where there 
may be road workers who 
may be obscured by vehicles 
and equipment. 

5.09 Trucks in left lane 
obscure opposing 
turning vehicle 

The subject vehicle is proceeding 
through an intersection with a green 
light. Two large trucks are in the in left 
turn bay, waiting to turn. The trucks 
obscure the view of approaching traffic 
from the opposite direction. As the 
subject vehicle enters the intersection, a 
left-turning vehicle from the opposing 
side cuts across its path. 

Recognize when vehicles to 
your left might block your view 
of possible turning traffic. 
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5.10 Left turn with 
obscured opposing 
through traffic 

The subject vehicle approaches an 
intersection with a green light and enters 
the left turn bay. A left-turning vehicle in 
the opposing lane blocks the view of any 
opposing traffic in the right lane. As the 
subject vehicle turns left an opposing 
vehicle in the right lane enters the 
intersection. 

Recognize when vehicles in 
the opposing left lane might 
block your view of vehicles 
coming in the opposing right 
lane. 

 

6 Emergency 
vehicle effects 

Recognizing the presence of an 
emergency vehicle in the area might 
cause conflicts; driver must 
understand how actions of 
emergency vehicle operators or other 
traffic reacting to EMS might generate 
traffic conflicts 

  

6.01 Car reacts to 
police vehicle 
coming from 
behind 

The subject vehicle is in the right lane. A 
police vehicle in the left lane with its 
flashing beacons on is visible in the rear 
view mirror in the distance. Other 
vehicles in the left lane behind the 
subject vehicle are moving over to the 
right lane to allow the police vehicle to 
pass. A vehicle in the left lane slightly 
ahead of the subject vehicle then makes 
a sudden lane change right in front of the 
subject vehicle. 

Anticipate that an 
approaching emergency 
vehicle may cause other road 
users to be surprised or 
confused and so make 
sudden and unexpected 
moves. 

6.02 Exiting ambulance 
at fire station 

The subject vehicle passes a fire station 
warning sign. As the vehicle approaches 
the fire station, an ambulance suddenly 
pulls out from the driveway. 

Recognize when there is a 
fire station ahead and 
anticipate that emergency 
vehicles might pull out from 
the station. 

6.03 Ambulance enters 
intersection on red 
phase 

The subject vehicle is approaching an 
intersection where it has a green light. 
An ambulance is approaching the 
intersection from the right and it has a 
red light, but it proceeds through the 
light, turning in front of the subject 
vehicle. 

Anticipate that a responding 
emergency vehicle may enter 
an intersection even if it has a 
red light. 

6.04 Car ahead reacts 
to sudden police 
vehicle actions 

A police vehicle ahead suddenly puts on 
its flashing lights and pulls over from the 
left to the right lane for something on 
shoulder, cutting in front of subject 
vehicle behind another vehicle ahead. 
The other vehicle slows substantially in 
front of the police car, causing the police 
car to slow sharply as well. 

Anticipate that when a police 
vehicle turns on its flashing 
lights it may be about to make 
some unexpected maneuver, 
other drivers may react to 
that. 

6.05 On-coming 
ambulance turns 
left 

The subject vehicle is approaching an 
intersection with a green light. An 
emergency vehicle is approaching from 
the on-coming direction, in the left lane. 
At the intersection it makes a left turn in 
front of the subject vehicle. 

Anticipate that an on-coming 
emergency vehicle might 
make a turn in front of you 
even if there is not a big gap. 
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6.06 Rubbernecking 
slowdown 

There is police and ambulance activity 
(with disabled vehicles) on the other side 
of a divided highway, so there is no 
direct impact on the subject vehicle. 
However, vehicles ahead of subject 
vehicle slow substantially to look at the 
activity. 

Recognize emergency vehicle 
activity on the roadside and 
understand that drivers often 
slow down to “rubberneck” as 
they pass by. 

6.07 Police activity 
around corner 

Subject vehicle is approaching an 
intersection with a green light. A police 
vehicle moves across intersection from 
right to left and then out of view, but far 
enough ahead so that it is not a hazard. 
When the subject vehicle reaches the 
intersection it makes a left turn. Police 
activity is blocking the road just beyond 
intersection. 

Emergency vehicle activity 
could occur at unexpected 
places. If you see an 
emergency vehicle pass by, 
anticipate that there could be 
activity somewhere ahead of 
it. 

6.08 Ambulance leaving 
building lot 

An ambulance with flashing beacon is in 
a building’s parking lot adjacent to 
roadway. The view of the ambulance is 
obscured but the flashing lights are 
visible. As the subject vehicle nears the 
driveway, the ambulance suddenly pulls 
out. 

If there is an ambulance at a 
building or other area near the 
road, anticipate that the 
ambulance might leave the 
site rapidly at any time. 

6.09 On-coming police 
car shifts away 
from pulled-over 
traffic 

On an undivided highway, an oncoming 
police car is approaching from the 
opposite direction. Vehicles have pulled 
over to the shoulder to allow the police 
car to pass but they are not entirely off 
the roadway. The oncoming police car 
shifts over so that it is partially in the 
subject vehicle’s lane. 

Anticipate that when cars pull 
to the side of the road to let 
an emergency vehicle pass 
by, the emergency vehicle 
may still have to shift over to 
get by them. 

6.10 Traffic moves into 
signalized 
intersection to 
make room for 
emergency vehicle 

The subject vehicle is approaching an 
intersection with a green light. An 
ambulance coming from the right is 
blocked by some vehicles already 
stopped for the red light. The stopped 
vehicles creep out into the intersection in 
order to try to provide room for the 
ambulance to get by. Creeping vehicles 
move into the subject vehicle’s path. 

Vehicles sometimes creep out 
into an intersection in order to 
make room for an emergency 
vehicle to get by. Anticipate 
that even if the light is red, 
vehicles may enter the 
intersection when an 
emergency vehicle is behind 
them. 

 


