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Laboratory and Driving Simulator Studies 

 Introduction 

 Methods 

Results 

    Task 1: Conducted an in-depth literature review and data synthesis     

 of factors involved in wrong-way crashes over the past fifty years. 

• Identified the demographics and conditions most frequently involved 

in wrong-way crashes, and made predictions about the types of 

countermeasures that may be effective to reduce WWCs. 

Task 2a: Participants: Age Groups: Younger (n = 80), Older (n = 40)  

• Mean Age (SD): 22.6 (2.6) ; 71.8 (6.5 )  

  Materials: 589 total images of entrance and exit ramps   

 obtained from Google Street View.  

Procedures: 

• Participants instructed to view a series of images of entrance and 

exit ramps. Each ramp image was presented for 200 milliseconds, 

and participants were prompted with the question “Was the 
previous image an entrance ramp?” Participants were instructed to 

select the ‘Z’ key for “Yes,” or the ‘/’ key for “No.”  

 Task 2b: Materials: NADS MiniSim driving simulator, three 42” plasma 
  TVs, a dashboard display with a virtual instrument cluster, and a 

 bolted-in steering wheel. Impairment goggles and dual-task were used in 

some conditions to simulate intoxication. 

  Procedures: Were asked to enter the highway when there were 

standard countermeasures marking exit ramps  

vs. enhanced countermeasures 
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Wrong-way crashes (WWCs) mainly occur when a driver enters a highway using an exit 

ramp. Although not as frequent as other types of highway-related incidents, research on 

WWCs has found these crashes to be highly fatal and destructive. The current study sought 

to explore factors that influence the decision-making processes of wrong-way drivers, and 

the most effective countermeasures to prevent WWCs. Using a human factors approach, 

this study employed two tasks: Task 1 involved an analysis of the characteristics of wrong-

way drivers, and the decisions associated with wrong-way entries. Task 2a was a laboratory-

based study in which drivers were presented images of entrance and exit ramps featuring a 

number of different countermeasures, and participants indicated which type of ramp they 

thought it was and the cues used to make their judgments. Task 2b was a simulator study 

that employed different driving conditions and countermeasures to understand the cognitive 

processes involved in WWCs. 
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Discussion 

The literature review of Task 1 found that a number of variables 

play a role in the occurrences of wrong way crashes including 

individual differences, environmental differences, and roadway 

characteristics. Alcohol intoxication plays one of the leading roles in 

this fatal type of crash. These impairment-related crashes tended to 

occur late at night and on weekends. Older, non-alcohol impaired 

drivers tended to be involved in wrong-way crashes during the day.  

The laboratory and simulated studies of Task 2 found that 

increasing the number and diversity of countermeasures 

present at interchanges can decrease confusion regarding 

highway entry points. 

Average response accuracy by total number of countermeasures present 
and ramp type. 

Standard 

Exited Left Did Not Exit Left 

Left-Turn 

Wrong Way 
Right Way Missed all exits 

Right-Turn 

Wrong Way 

Younger 0 38 2 0 

Younger 

(Impaired) 
2 32 6 0 

Older 1 31 7 1 

Total 3 101 15 1 

Table 1. Turning behavior of all participants in the standard 
countermeasure condition. 

Enhanced 

Exited Left Did Not Exit Left 

Left-Turn 

Wrong Way 
Right Way Missed all exits 

Right-Turn 

Wrong Way 

Younger 0 38 2 0 

Younger 

(Impaired) 
0 32 8 0 

Older 0 34 6 0 

Total 0 104 16 0   

Table 2. Turning behavior of all participants in the enhanced 
countermeasure condition. 

Task 2b: Two wrong-way entries occurred within the older adult sample, and two 
occurred within the impaired younger adult sample. A chi-square test revealed a 

significantly greater number of wrong way entries in the standard countermeasure 
condition compared to the enhanced countermeasure condition,  

X2 (1) = 4.07, p < .05.  

Task 2a: Performance on exit and entrance ramps were examined separately due to 
differing range and frequency of coded countermeasures. For exit ramp detection, 

benefit to increasing the number of countermeasures (e.g., signs, pavement markings) 
present.   

Task 1: Alcohol/drug intoxication and age play major roles in WWCs, however no 
specific countermeasure appeared to be associated with fewer wrong-way entries. 

Enhanced Standard NADS MiniSim at Florida State University. 


