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Research Questions 

• Which map performs better, NOAA or Test? 

• Are there biological behavioral differences 
between the two maps?  Eye-tracking, brain 
activity, heart rate, skin response? 

• Do people perceive risk better, can they 
answer content questions correctly? 

• Which map do people prefer to use? 



Desired Results 

• Test cone performs better than NOAA 
biometrically  (more arousal/stimulation) 

• Test cone aids perception of risk in terms of 
correctly answering questions. 

• Test case is preferred to existing cone. 

• A “difference that makes a difference” 



 PROJECT BIOVIZ 
Cartography, Biometrics, and Risk Perception  

 
• Eyetracking (fixations) 

• Brain activity (EEG) 

• Heart rate (ECG) 

• Skin response (EDA) 

• Facial movement (EMG) 



Eyetracking 
“Heat Map” 





Skin Response (EDA) 



Heart Rate 



Increases in Alpha represent decreases in the cortical activation.   
 

Brain Activity 



 Results Summary 

Biometric NOAA RENCI p-value 

EMG (brow) 0.000581 0.000693 0.31 

EMG (cheek) 0.000609 0.000516 0.42 

EDA (skin) 5.680 8.376 0.45 

Heart rate 72.1 73.6 0.76 

Eye fixations 308.2 298.2 0.66 

Eye fixations (legend) 63.9 90.1 0.14 

Left brain dominance 0.364 0.425 < 0.05 



Did they get the right message? 

9 True/False Hazard risk questions: 
 The hurricane eye is certain to be located somewhere inside the cone. 
 T F 
 There is a zero likelihood that the South Carolina coastline will 
experience damaging affects from the storm. 
 T F 
 Locations along the North Carolina coast may experience damaging 
affects of the storm by 8am Thursday. 
                T              F 
 Locations outside the cone have a possibility of feeling damaging effects 
of the storm. 
                T F 
There is a zero likelihood that the hurricane eye will strike the Virginia 
coastline? 
                T F 
 



Did they get the right message? 

• Chi-square:  no sig. differences for any of the 9 
questions. 

 

• T-test for mean correct out of 9: 

  NOAA  6.94    RENCI 6.41  p = 0.212 

 

• NOAA 77.1%   RENCI 71.2% correct 



Map Preference? 

• Which map do you feel is easier to 
understand?   

    RENCI 70.5% 

• Which map do you think is more attractive?  
RENCI  

    RENCI 85.2% 

 

• Which map would you prefer to use?   

    RENCI 94.1% 
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Conclusion 

• Mixed biometric results. 

• Key difference was for brain activity showing left 
dominance and positive affect for RENCI. 

• No significant differences in risk communication, 
but RENCI did not perform worse in survey. 

• Strong preference for RENCI over current cone. 

• Issue of small sample. 

• Future work. 
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Participant Characteristics 

• Age:  18-29, mean = 21.8, std. = 2.5 

• Year:  76.4% juniors/seniors 

• Gender:  50/50  

• Evacuation experience:  23.5% yes 

• Self-reported knowledge of hurricane risk:  

  62% average 

  21% above average 

 



Research Design 

• Recruited 34 ECU students with $20 food card. 

• Biometric measurement in a 45-60 minute lab 
session. 

• Participants view map animations of NOAA 
and RENCI cone maps; half saw NOAA first and 
half saw RENCI first. 

• Survey questions: demographics, risk 
perception, map preference. 
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F(1, 496) = 3.724, p < .05  


