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Background

Methods

Results
Our interpretation of statistical data is affected by belief-based bias 
(a bias related to one’s beliefs about a relationship). 

Control Phase

Belief Phase

Memory Phase

People who sleep 
more tend to be 
happier with their 
lives.

People who eat 
more cheese tend 
to be better at 
dancing. 

Believable Neutral

Does this bias persist into our memory, and if so how does that 
happen?
What influences your susceptibility to belief-based bias and how 
is it influenced?

What mitigates susceptibility to bias?

Is our gaze pattern affected by belief strength during perception of the scatterplot? 

Splitting gaze correlation by participant estimations can account for individual 
differences in gaze tracking data.
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Gaze Correlation Split by Statement Classification (Believable/Neutral)

Gaze Correlation Split by Correlation Estimation
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Does Belief Strength Mitigate Susceptibility to Bias?
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Discussion
Belief-based bias leads to a persistent effect on the memory and interpretation of the 
scatterplot.
Gaze patterns suggest that these biases are instilled within the first 1500 ms of viewing.
Gaze pattern analysis suggests that the strength of your belief about a relationship, but 
not your skill, affects your susceptibility to bias.
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Research Questions

Study the 
Scatterplot

Report the 
Correlation Feedback

State your 
Belief

Predict the r-
value

Study the 
Scatterplot

Report the 
Correlation

State your 
Confidence

Imagine the 
Graph

Draw the 
Graph

Report the 
Correlation

8 Trials

8 Trials

60 Trials

Results

Belief Phase Memory Phase

Does this bias persist into our memory and does it affect our interpretation or our 
memory representation of the graph?

Belief-based bias persists into our memory and affects our memory representation 
of the graph.

Does belief-based bias affect our gaze pattern during perception of the 
scatterplot?

Plotting gaze coordinates creates a gaze correlation which matches the 
correlation strength of the perceived scatterplot.

Stimulus 
Onset
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Time (ms)

Over-prediction (r > 0.3), n = 82
Under-prediction (r < 0.3), n = 116

Over-prediction (r > 0.5), n = 41
Under-prediction (r < 0.5), n = 159

Over-prediction (r > 0.3), n = 113
Under-prediction (r < 0.3), n = 86

Counterbalanced

Perceived Graph Gaze Points (0-1000 ms)

Gaze Correlation for various r-values during control phase

Gaze Points (0-5000 ms)
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Individual differences 
in statement appraisal 
could be driving the 
difference between 
conditions.

Belief-based bias 
affects how individuals 
perceive the 
scatterplot.

The main effect of this 
bias occurs during the 
first 1500 ms of 
perception.

Susceptibility to Bias (SB): The degree to which participant prediction (P) pulls participant estimation (E) away from the 
actual presented r-value (r) toward their predicted r-value.  
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Does Skill Mitigate Susceptibility to Bias?

After I finish all 
this cheese, I’ll be 

a star!
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Weak Belief Strong Belief

Prediction 
Differentiates 
Gaze!

Prediction 
Differentiates 
Gaze!

Your response = 0.72

Correct r = 0.53

Belief Strength

Strongly Agree/
Disagree

Neutral

Reported r = 0.23Reported r = 0.39

Reported r = 0.38Reported r = 0.57

Reported r = 0.13Reported r = 0.49

Reported r = 0.30Reported r = 0.64

Reported r = 0.26

Reported r = 0.35

Reported r = 0.43

Reported r = 0.59

Reported r = 0.19

Reported r = 0.41

Reported r = 0.33

Reported r = 0.62

Over-prediction (r > 0.5), n = 100
Under-prediction (r < 0.5), n = 100
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to the poster pdf!
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