
Statistical graphs are used to communicate complex data for   
scientific topics (Hegarty, 2011).

Socio-scientific issues Sadler (2004) are controversial and politicized 
topics, like climate change, vaccinations, and genetically modified 
foods and are influenced by…
• Political identity (Gaines et al., 2007)
• Topic attitudes (Thacker et al., 2019)
• Topic knowledge (Anson, 2018)
• Values (Trevors et al., 2016)
• Graph comprehension skill (Hegarty, 2011)

• Graphicacy: Friel, Crucio, & Bright (2001) 
• “a readers ability to derive meaning from graphs created by 

others or themselves”.
• Requires three skills
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Sub-scales # of 
Items ⍺

Knowledge of 
graph 
conventions

7 0.78

Point 
relationships 5 0.82

Relationships 
between points 10 0.70

Relationships 
between 
relationships

4 0.73

Inferences 
drawn from 
data

7 0.63

Total 33 0.89
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Hegarty (2011) Cognitive Science of Visual Displays

Skill Conceptual Definition Operational Definition

Translation between representations knowledge of conventions

Interpretation of the referent (graph) 
relative to the context.

extraction of a single data point or 
extraction of multiple points or 
relationships

Interpolation
Extrapolation

beyond the data 
depicted holistic interpretation of the data pattern

Experimental Graphics

Methods

Research Questions

• Can individuals understand the graphs?
• If they cannot understand the graph does political identity 

influence their interpretations?
• What are the psychometric properties of our line graph 

comprehension measure?

Methods

Experimental Graphics

Study 1: Politics and 
controversial graphs

N= 120 Mturk adults
• 18-item graphicacy measure
• 6-item beliefs about causes
• Political identity

Study 2: Pilot of the LGCM

N = 200 Mturk adults
• 33-item LGCM
• 5-subscales

Results

Neutral Topic: 
Restaurant profit

Controversial Topics: 
Climate change

Autism rates
Housing prices

Graphicacy

Average comprehension = 
~50%

Cause Beliefs
Only in the Climate change 

condition did political identity 
influence interpretations, 

despite the graphs containing 
the same data

Natural variation r = -0.46*
Popular finding r = -0.47*
Secure funding r = -0.35*
Human actions r =  0.39*

*Identity is 1= conservative 7 = liberal

Study 3: Controversial Graphs, Graphicacy, & Political Identity
N = 200 Mturk adults will participate
• 33-item Line Graph 

Comprehension Measure
• 6-item beliefs about causes
• 1-item partisanship measure

• 1-item ideology measure
• 1-item self-reported topic 

knowledge
• 3-item topic attitudes

Topics

Climate 
change

Fluoride 
water 
treatment

Housing rates

Genetically 
modified 
foods

• Across studies individuals had difficulty understanding and 
interpreting the line graphs. In Study 1, comprehension was 
approximately 50% for the controversial topics. In Study 2, we 
used item-response theory to find that the LGCM is best suited 
for less knowledgeable individuals. Importantly, these results 
pertain to a neutral topic, restaurant revenue.

• In Study 1, we found evidence that certain topics are 
influenced by political identity. Only in the climate change 
condition did political identity correlate with perceived 
causes. Those who identified as more liberal were more likely 
to attribute climate change to human actions, whereas those 
who identified as more conservative were more likely to 
attribute climate change to natural variation or attribute it to 
scientists who are attempting to secure funding.

• The LGCM is promising and demonstrates acceptable internal 
consistency in total and for each sub-scale. Currently, we are 
collecting data for Study 3, which builds on the previous 
studies and broadens the socio-scientific topics of interest.
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