
© 2O23 LUNGEVITY FOUNDATION | CONFIDENTIAL | LUNGEVITY.ORG

Data Visulizations: 
Citizen Science Training 

February 4, 2026



© 2O23 LUNGEVITY FOUNDATION | CONFIDENTIAL | LUNGEVITY.ORG

Is there one data visualization for all general audiences?
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It certainly isn’t the controversial pie chart!
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Why do we present data as a visual?

• Aid in understanding complex data

• We might want to communicate results to a particular 
group like the FDA or at a research meeting

OR
• We might want to use a graph to communicate important 

health information to patients
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Example: Overall survival results – audience FDA

• If I show a Kaplan-Meier plot to 
any clinician in oncology at  the 
FDA they will be able to read the 
trial results with accuracy

• This is because they are trained 
to read these

• And they see this figure, over and 
over again and with experience 
they learn to read what the lines 
mean
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Example continued

• If on the other hand I showed 
them this stem and leaf plot 
of survival time…
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A graph is not a picture

• Dimensions of graph literacy include:

▪ Ability to read the data (i.e., extract 

information from a graph), 

▪ Read between the data (i.e., compare 

data between groups represented on a 

graph), and 

▪ Read beyond the data (i.e., make 

predictions of future outcomes based on 
a graph) 

Communication aid

Friel, S.N et al (2001) Making sense of graphs: critical factors influencing comprehension and 
instructional implications, J. Res. Math. Educ. 
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Commonly used figures
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Tips for bar charts and pie charts
• Pie charts are best with only a few categories

• 5 categories – use discretion to determine if a pie or bar chart would be better
• Good for demonstrating proportions, parts of the whole

• Bar charts, some data look better vertical, others horizontal
• Good for comparisons over time or between different groups/categories

• Helps to quickly show differences between groups at a glance
• Sometimes bars can be stacked (stacked bar chart), as in the example on 

previous slide

• The y or x axis (depending on formatting) should not be exploited to emphasize 
small differences
• Note: the x-axis is the horizontal number line and the y-axis is the vertical 
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Example of distortion when using 3-D

Junyong & Lee, Sangseok. (2017). Statistical data presentation. Korean Journal of Anesthesiology. 70. 267. 10.4097

General rule: NEVER use 3-D options, these can lead to 
difficulties in reading the correct values
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Commonly used figures
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Tips for line graphs and column charts

• Line graphs are best for showing trends or changes over 
time
• X-axis (the bottom line on the graph) shows ordered value or 

chronological time
• Usually data points are connected by a line

• Multiple lines can be included in a graph to show 
differences between groups



© 2O23 LUNGEVITY FOUNDATION | CONFIDENTIAL | LUNGEVITY.ORG

Commonly used figures

• Box-and-whisker (also 
called Boxplots) are better 
suited for an audience more 
familiar with data 
visualization

• Show summary statistics of 
the spread of the results 

• It shows range, median, 
max, min, quartiles, and 
outliers
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Things to watch out for when interpreting data visuals

• Data visualizations can be manipulated to make 
differences or trends appear more or less significant, 
depending on the author’s biases

VS
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Things to watch out for when interpreting data visuals

Common manipulations:

• Axis scales (lines on bottom 
and sides)

•  Direction of measures 
(positive vs. negative; better 
vs. worse; up vs. down)

• Alteration of values (counts 
vs. percentages; scores vs. 
scales)
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Summary

• We need to consider how people translate, interpret and 
extrapolate information presented in specific graphs

• When interpretation errors are made, it is important to 
learn if the error was associated with 
• Numeracy skills
• Language
• Scale difficulties or 
• Unfamiliarity with graph elements (e.g., axes)
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Experiential learning questions: Data visualizations

• Describe a time when you have felt confused or misled by 
a graph or figure?

• What have you found to be most helpful when examining 
and interpreting data visuals?

• What are some ways researchers can better engage with 
patient advocates when preparing visual results for 
dissemination for lay audiences?
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