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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







OBJECTIVES:

Examine how principles from psychology and human 
factors can strengthen transportation safety initiatives

Explore how behavioral science can inform decision 
making, improve system design, and advance 
methods for reducing fatalities and serious injuries



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



Psychology in Transportation



Why Psychology Belongs in Transportation 

•Psychology as another source of evidence—
not a replacement for engineering 

•Engineering changes roads.
•Psychology explains the people using those 

roads.



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


Road Users



Conceptualizing Road Users

Human factors perspective:
• Who is the user?
• What are their characteristics?
• Are there primary and secondary users?
• How do we design for the user?
Key point:
• On roadways, multiple users are completing similar tasks within 

the same space



Road User Tasks

•Piloting vehicles
•Navigation
•Walking
•Crossing through traffic
•Biking



Human Behavior is Predictable

Broad examples:
•Limited attention 
•Limited working memory 
•Perceptual limitations 
•Automatic versus controlled processing 
•Decision making under uncertainty 



Human Behavior is Predictable

Main idea
•Humans behave in remarkably predictable 

ways.
•Those predictable behaviors should influence 

design.



Road User Perception

Visual perception
• Visual search 
• Selective attention 

• Orienting
• Searching
• Filtering
• Expecting

• Change blindness 



Road User Perception

Auditory perception
•Detecting approaching vehicles 
•Localizing vehicle sounds 
•Competing traffic noise
Accuracy
•Adults about 95%
•Children about 50%



Road User Perception

Judging traffic
•Speed estimation 
•Gap acceptance 
•Time-to-arrival estimation



Attention is a Limited Resource

• Distraction is not simply looking away.
• Distraction is competition for limited cognitive 

resources.



Human Error is Normal

• Types of error
• Slips 
• Lapses 
• Mistakes 
• Violations 

• Swiss Cheese Model



Lessons from Pedestrian Safety 
Research



Child Pedestrians

Cognitive development and experience affect:
• Working memory
• Visual search
• Auditory information
• Distraction
• Developmental differences
• Gap selection



Older Adult Pedestrians

The aging process affects:
• Working memory
• Visual search
• Auditory information
• Distraction
• Gap selection
• Mobility and reaction time



Pedestrian Behavior

• “It’s still a crosswalk”
• Behavior is not shaped 

entirely by road 
engineering

• Behavior changed by 
environmental AND 
internal, psychological 
factors

• Spaces should be 
designed with more than 
one user in mind



Designing Roads for Human 
Nature



Applying Psychology

• Roundabouts
• Protected intersections
• Median refuges
• Lighting
• Lane width
• Traffic calming
• Wayfinding



Examples

• Roundabouts
• → Reduce decision complexity.
• Protected bike lanes
• → Reduce uncertainty.
• Raised crosswalks
• → Increase driver expectancy.
• Center medians
• → Divide one difficult decision into two easier ones.









Emerging and Future Issues



Automation

•It’s already here!
Some key issues
•Trust
•Mistrust
•Complacency
•Human out of the loop



Autonomous Vehicles



Public Policy Needs

• Invest in research and planning for 
transportation safety at all levels

•All stakeholders should be at the table
•Learn more about public attitudes toward 

transportation modes and regulation



Takeways



For Planners

• Design for predictable human limitations. 
• Measure behavioral indicators before crashes occur. 
• Reduce unnecessary cognitive complexity. 
• Prioritize consistency and expectancy. 



For Engineers

• Make hazards perceptually obvious. 
• Design forgiving infrastructure. 
• Reduce decision burden. 
• Consider cognitive workload alongside operational performance.



For Community Leaders

• Integrate behavioral scientists into transportation projects. 
• Evaluate interventions with both engineering and behavioral 

metrics. 
• Recognize that safer systems emerge from understanding people, 

not simply regulating them



Closing Message



Behavioral science helps humans as part of a transportation 
system. When planners, engineers, and psychologists work 
together, we can design transportation systems that 
accommodate ordinary human perception, attention, and 
decision making.  We can make travel safer through systems 
that are more resilient to predictable human limitations.

User-centered design + Engineering + Policy
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