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The way that uncertainty is presented has a 
profound influence on our judgments

Key concept 1
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Intervals create  conceptual categories 

Key concept 2



Intervals create  conceptual categories 

- Barbara Tversky (2011)

Framing a picture is a way 
of saying that what is 
inside the picture has a 
different status from what 
is outside the picture
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The Powerful Influence of Marks: Visual and Knowledge-Driven  
Processing in Hurricane Track Displays  

Lace M. Padilla, Sarah H. Creem-Regehr, and William Thompson 

JEP: Applied
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Ruginski, Boone, Padilla, Liu, Heydari, Kramer, Hegarty, Thompson, House and CreemRegehr (2016) 
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Behavioral Measures
(probability judgments)

200 students at the 
University of Utah and 
UC Santa Barbra w/ 
minimal description 
of the visualization

1
(no damage)

7
(severe 

damage)

2 3 4 5 6

Instructions: 
In the following experiment, you will view 
maps showing the forecast path of 
different hurricanes as they travel over 
the Gulf of Mexico, towards land. The 
maps will also show the location of one 
offshore oil platform in the Gulf. Oil 
platforms are large structures on the 
surface of the water with components 
that extend to the ocean floor for drilling 
and storing oil. 
 
The forecast path of where the hurricane 
will move in the next three days is 
shown in blue and the location of the oil 
platform is shown by a small red circle. 
Your task is to estimate the level of 
damage that the platform will incur 
based on the depicted forecast of the 
hurricane path on a scale of 1 to 7 
where 1 is no damage and 7 is severe 
damage.

Ruginski, Boone, Padilla, Liu, Heydari, Kramer, Hegarty, Thompson, House and CreemRegehr (2016) 

visual description 
(mental encoding of  
the visual stimulus)
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Padilla, Creem-Regehr, Hegarty, and Stefanucci (2018), Decision Making with Visualizations: A Cognitive Framework Across Disciplines

AKA mental effort 
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Errors arise when the visualization evokes the wrong schema 

Key concept 3

Why? Because of working memory 
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Which location would 
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B: 99.68%
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33% 10%

Padilla, L., Creem-Regehr, S., & Thompson, W. (2020). The Powerful Influence of Marks: Visual and Knowledge-Driven Processing in Hurricane Track Displays. JEP: Applied.
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Group 1: 9 paths

Group 3: 33 paths

Group 2: 17 paths

Between-subjects 

Padilla, L., Creem-Regehr, S., & Thompson, W. (2020). The Powerful Influence of Marks: Visual and Knowledge-Driven Processing in Hurricane Track Displays. JEP: Applied.
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0.0 0.5 1.0 1.5 2.0

9-track

17-track

33-track

Damage Change Score
(1 unit = change of 1 point on a Likert scale)

(no bias)



Bars represent 95% 
confidence intervals

Padilla, L., Creem-Regehr, S., & Thompson, W. (2020). The Powerful Influence of Marks: Visual and Knowledge-Driven Processing in Hurricane Track Displays. JEP: Applied.

0.0 0.5 1.0 1.5 2.0

9-track

17-track

33-track

Damage Change Score
(1 unit = change of 1 point on a Likert scale)

25% Reduction in bias
Multi-level model 
SE = 0.04, p <  0.001

(no bias)



Bars represent 95% 
confidence intervals

Padilla, L., Creem-Regehr, S., & Thompson, W. (2020). The Powerful Influence of Marks: Visual and Knowledge-Driven Processing in Hurricane Track Displays. JEP: Applied.

0.0 0.5 1.0 1.5 2.0

9-track

17-track

33-track

Damage Change Score
(1 unit = change of 1 point on a Likert scale)

30% Reduction in bias

Multi-level model 
SE = 0.04, p =  0.0003

(no bias)



Bars represent 95% 
confidence intervals

Padilla, L., Creem-Regehr, S., & Thompson, W. (2020). The Powerful Influence of Marks: Visual and Knowledge-Driven Processing in Hurricane Track Displays. JEP: Applied.

0.0 0.5 1.0 1.5 2.0

9-track

17-track

33-track

Damage Change Score
(1 unit = change of 1 point on a Likert scale)

no evidence for
meaningful
difference 

(no bias)



Bars represent 95% 
confidence intervals

Padilla, L., Creem-Regehr, S., & Thompson, W. (2020). The Powerful Influence of Marks: Visual and Knowledge-Driven Processing in Hurricane Track Displays. JEP: Applied.

0.0 0.5 1.0 1.5 2.0

9-track

17-track

33-track

Damage Change Score
(1 unit = change of 1 point on a Likert scale)

1.18

(no bias)



Group 1: No instructions

Group 3: Task-specific instructions
(3:13 minutes)

Between-subjects 

Group 2: Visualization instructions
(1:37 minutes)

+

+



Based on guidelines in Zapata-Rivera, Zwick, and Vezzu (2016). Exploring the Effectiveness of a Measurement 
Error Tutorial in Helping Teachers Understand Score Report Results
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Fix the visualization, not the viewer's behavior  

Key concept 4
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Fix the visualization, not the viewer's behavior  
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