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RESEARCH 
FOCUS

Unintentional injury = “accidents”

Human factors

Safety
• Injury etiology
• Injury prevention

Safety topics
• Human perception and injury risk
• Human error modeling
• Nuclear safety
• Risk Appraisal Model







OUR OBJECTIVE:

EXPLORE HOW UNDERSTANDING 
HUMAN BEHAVIOR CAN HELP CREATE 
TRANSPORTATION SYSTEMS THAT 
ANTICIPATE HUMAN LIMITATIONS



HOW DOES 
PSYCHOLOGY 
DO THIS?

HUMAN
FACTORS



IMPORTANT 
AREAS IN 
HUMAN 
FACTORS

Human-centered design to:
• Enhance user experience
• Increase safety
• Reduce human error
• Prevent fatigue, 

dissatisfaction, or injury
Overall to support the human 
user while they perform a 
given task



TASK
ANALYSIS



WHERE DOES 
HUMAN 
FACTORS
FIT?



LINKS
WITH 
HUMAN 
FACTORS
PSYCHOLOGY

People
Roads
Vehicles
Speed
Post-crash care

https://www.transportation.gov/safe-system-approach/safer-people
https://www.transportation.gov/safe-system-approach/safer-roads
https://www.transportation.gov/safe-system-approach/safer-vehicles


ROAD
USERS
AND
THEIR 
TASKS

• Driving
• Pedestrian behavior



DRIVERS



DRIVING IS A HUMAN FACTORS 
TASK
Driving is a continuous cognitive task—not simply operating a vehicle. 
Drivers must perceive, decide, and act every few seconds. 
Success depends on the interaction between: 

• the driver 
• the vehicle 
• the roadway 
• the surrounding environment 

Human factors asks: 
What mental work does driving require? 
How can the roadway support that work? 



TASK ANALYSIS 
OF DRIVING
Driving requires simultaneous performance of many subtasks.

• Maintaining lane position 

• Monitoring speed 

• Searching for hazards 

• Reading signs and signals 

• Predicting actions of other road users 

• Planning navigation 

• Vehicle control 

Key points

• None of these tasks occur independently.

• They compete for limited cognitive resources.



ATTENTION IS LIMITED
Humans cannot attend to everything.

• Selective attention 

• Divided attention 

• Inattentional blindness 

• Change blindness 

Drivers routinely miss information that is directly in front of them—not because they are careless—but because attention is limited.

David Strayer's work demonstrates that distraction reduces situation awareness by disrupting the cognitive processes needed for safe 
driving. 



MENTAL WORKLOAD
Mental workload increases when:
• intersections become complex 
• traffic density increases 
• navigation becomes difficult 
• weather reduces visibility 
• unexpected events occur 
Performance often declines before drivers recognize they are overloaded.
Good roadway design reduces unnecessary workload.



WORKING MEMORY IS LIMITED
Drivers must temporarily remember:
• route information 
• lane assignments 
• speed limits 
• surrounding vehicles 
• recent traffic signals 
Working memory is limited.
Simpler roadway layouts reduce memory demands.



PERCEPTION IS IMPERFECT
Drivers estimate:
• distance 
• speed 
• time-to-arrival 
• acceleration 
Humans don’t measure, they estimate
Patricia Delucia's research has shown that judgments of vehicle speed and time-to-arrival are 
systematically biased, particularly for fast-approaching vehicles. 



WHY "I DIDN'T SEE THEM" 
HAPPENS
Looking is not the same as seeing.
Visual perception depends on:
• expectations 
• attention 
• workload 
• visual search 
The classic "looked-but-failed-to-see" error is a normal 
consequence of human cognition—not necessarily negligence.



VEHICLE VS 
MOTORCYCLE

https://isp.idaho.gov/fatal-crash-us95-at-milepost-348-moscow/
https://isp.idaho.gov/fatal-crash-us95-at-milepost-348-moscow/


PEDESTRIANS



THE PEDESTRIAN
Crossing a street requires:
• attention 
• perception 
• timing 
• decision making 
• movement coordination 
Pedestrians continuously solve cognitive problems while interacting with 
traffic.



THE TASK
A pedestrian must:
• detect approaching vehicles 
• judge vehicle speed 
• estimate arrival time 
• identify crossing opportunities 
• monitor multiple lanes 
• continue scanning while walking 
Even a simple crossing is cognitively demanding.



GAP SELECTION/ACCEPTANCE
The critical question:
"Do I have enough time to cross?"
This requires estimating:
• vehicle speed 
• distance 
• personal walking speed 



LIMITATIONS OF CHILDREN
Children have developing:
• attention 
• executive function 
• inhibitory control 
• speed perception 
They often struggle to integrate distance and speed into safe crossing 
decisions.
Schwebel and Barton have shown that behavioral training can improve 
children's pedestrian safety, especially individualized or small-group 
instruction. 



OLDER ADULTS
Normal aging affects:
• walking speed 
• divided attention 
• visual processing 
• decision speed 
Infrastructure should accommodate these predictable changes.



DISTRACTION
Pedestrians may be distracted by:
• phones 
• texting 
• conversations 
• headphones 
• cognitive preoccupation 
Distraction delays detection of traffic and increases unsafe 
crossings. 



ENVIRONMENTAL INFLUENCE
People respond to:
• crossing distance 
• refuge islands 
• curb extensions 
• traffic speed 
• signal timing 
• visibility 
Environment often predicts behavior better than knowledge alone.



EDUCATION HAS LIMITED IMPACT
• Most pedestrians already know:
•  Look both ways
•  Use crosswalks
• Knowledge is necessary but does not translate to application
• Behavioral interventions help, but engineering solutions often produce 

broader and more durable safety improvements. 



HUMAN FACTORS PERSPECTIVE
The question is not:
"Why did the pedestrian make a mistake?"
Instead ask:
What features of the environment made that mistake likely?
The goal is to design transportation systems that support normal 
human behavior—not require perfect human behavior.



TAKEAWAYS



DESIGNING ROADS TO SUPPORT 
DRIVERS
Design should:
• reduce cognitive workload 
• simplify decisions 
• increase conspicuity 
• provide redundant cues 
• allow recovery from mistakes 
Bottom line
Good roadway design supports normal human cognition.



DESIGNING FOR PEDESTRIANS
Effective pedestrian design:
shortens crossings 
• reduces crossing decisions 
• slows vehicles 
• improves visibility 
• increases predictability 
Good design reduces the cognitive demands placed on pedestrians.



For Planners
• Assume distraction.
• Reduce unnecessary complexity.
• Design for novice users.

For Engineers
• Design forgiving systems.
• Make hazards obvious.
• Reduce decision burden.

For Policymakers
• Invest proactively.
• Measure behavior, not just crashes.
• Evaluate designs before injuries occur.
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