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Part 1:  
Importance of Communicating
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Part 2:  
Importance of data visualization

Credit to:  callingbull.org

http://callingbull.org


Example Source: Callingbull.org

Data Source: Eurofound 2014

Weekly hours for full-
time employees

15

Claim: “German workers are 
more motivated and work more 
hours than workers in other EU 

nations.” 

Q1: How confident are you in 
the claim based on the 
visualization? 

A. Very confident 

B. Somewhat Confident 

C. Not Confident 

D. I need to do Machine Learning 
first.

https://callingbull.org/tools/tools_misleading_axes.html
https://www.gtai.de/GTAI/Navigation/EN/invest,t=motivated-and-dependable-employees,did=214428.html


Weekly hours for full-
time employees

Example Source: Callingbull.org

https://callingbull.org/tools/tools_misleading_axes.html


Average Global 
Temperatures by Year

100 Years

F

Example Source

Data Source

Claim: “Over these 100 
years, there is a negligible 

change in global 
temperature.” 

Q2: How confident are you 
in the claim based on the 
visualization? 

A. Very confident 

B. Somewhat Confident 

C. Not Confident 

D. I need to do Machine 
Learning first.

https://callingbull.org/tools/tools_misleading_axes.html
http://data.giss.nasa.gov/gistemp/tabledata_v3/GLB.Ts+dSST.txt


Average Global 
Temperatures by Year

Year

F

Example Source

Data Source

https://callingbull.org/tools/tools_misleading_axes.html
http://data.giss.nasa.gov/gistemp/tabledata_v3/GLB.Ts+dSST.txt


Gender parity in the Olympics 
 (100m race)

Claim: “Women sprinters are closing 
the gap on men and may one day 

overtake them.” 

Q3: How confident are you in the claim 
based on the visualization? 

A. Very confident 

B. Somewhat Confident 

C. Not Confident 

D. I need to do Machine Learning first.



Gender parity in the 
Olympics (100m race)



Gun deaths in Florida after 
legislation

Example Source: Callingbull.org & Reuters

Data Source: Florida Department of Law Enforcement

Claim: “After enacting new gun legislation in 
Florida, gun deaths sharply declined.” 

Q4: How confident are you in the claim 
based on the visualization? 

A. Very confident 

B. Somewhat Confident 

C. Not Confident 

D. I need to do Machine Learning first.

https://callingbull.org/tools/tools_misleading_axes.html
https://www.businessinsider.com/gun-deaths-in-florida-increased-with-stand-your-ground-2014-2
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Florida enacted 
its “Stand your 

ground” law

Example Source: Callingbull.org & Reuters

Data Source: Florida Department of Law Enforcement

Gun deaths in Florida after 
legislation

https://callingbull.org/tools/tools_misleading_axes.html
https://www.businessinsider.com/gun-deaths-in-florida-increased-with-stand-your-ground-2014-2


Adapted from:  callingbull.org

Injuries after smartphone 
coverage

Prevalence of wrist/thumb injuries in population 
and smartphone coverage in Bristol, UK
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) Claim: “The rise of 

smartphones in the population 
have dramatically increased 
prevalence of wrist/thumb 

injuries.” 

Q5: How confident are you in 
the claim based on the 
visualization? 

A. Very confident 

B. Somewhat Confident 

C. Not Confident 

D. I need to do Machine Learning 
first.

http://callingbull.org


Adapted from:  callingbull.org

Autism and MMR coverage

Claim: “The rise of 
smartphones in the 

population have dramatically 
increased prevalence of 

wrist/thumb injuries.” 

Q5: How confident are you in 
the claim based on the 
visualization? 

A. Very confident 

B. Confident 

C. Not Confident 

D. Claim is wrong

http://callingbull.org


Adapted from:  callingbull.org

Autism and MMR coverage

Claim: “The rise of MMR 
coverage in the population 

have dramatically 
increased prevalence of 

Autism Spectrum Disorder.” 

Q5: How confident are you 
in the claim based on the 
visualization? 

A. Very confident 

B. Confident 

C. Not Confident 

D. Claim is wrong

http://callingbull.org


Adapted from:  callingbull.orgRevised graph courtesy of Matt Carey Full analysis/critique of paper

Autism and MMR coverage

http://callingbull.org
http://leftbrainrightbrain.co.uk/about/
https://scienceblogs.com/insolence/2015/08/24/more-horrible-antivaccine-science-from-theresa-deisher


Part 3:  
Principles of Effective 
Visualizations

10 minutes



Directory of Visualizations

Source: Fundamentals of Data Visualization

https://clauswilke.com/dataviz/directory-of-visualizations.html


Directory of Visualizations

Source: Fundamentals of Data Visualization Source: Data to Viz

https://clauswilke.com/dataviz/directory-of-visualizations.html
https://www.data-to-viz.com


My favourite: Ridgeline plot

Source: Fig 9.9 of Fundamentals of Data Visualization

https://clauswilke.com/dataviz/boxplots-violins.html#boxplots-violins-horizontal


Principles of Effective Visualizations

Principle Definition Examples

• Proportional Ink
The amount of ink used to indicate a 

value should be proportional to the value 
itself.

Truncating the y-axis on a bar chart to exaggerate 
the difference between bars violates the principle 

of proportional ink.

• Data:ink ratio Remove distracting visual elements to 
focus attention on the data

Lighten line weights, remove backgrounds, never 
use 3D or special effects, remove avoid 

unnecessary/redundant labels.

• Labels & legends Use axes labels and titles to highlight/
communicate data

Never leave your data column names as axes 
labels! Generally good to add a title.

• Overplotting With large datasets, points overlap, 
resulting in large clouds of data

To fix overplotting, could plot just a sample 
subset of the data, use alpha, and use smaller 

points. Or, jitter - but check if appropriate!

• Visualization choice
Must be informed by the data you have, 
the research question being asked and 

the audience that cares.

Pick the simplest plot that best shows most/all of 
the data needed to answer the research question. 
If you only have summary statistics, cannot show 

distributions. Tailor the visualization to your 
audience (within reason) but don’t dumb it down.

• Colour & Accessibility

Colour can be used to encode 
information or for aesthetics/style/

design. However, colour can also be 
distracting if used inappropriately or 

poorly.

Choose a perceptually uniform colour palette; 
can be sequential or diverging for quantitative 

data. Opt for colour-blind friendly palettes. 
Categorical data can use qualitative colour 

schemes.



Principle Definition Examples

• Visualization 
choice

Must be informed by: 
 
1) the data you have,  
2) the research question 
being asked and  
3) the audience that cares

- Summary statistics >> do not show 
distributions 
 
- Pick the simplest plot that best shows 
most/all of the data needed to answer 
the research question 

- Tailor the visualization to your 
audience (within reason) 

The most important one!


