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“The greatest value 
of a picture is when it 
forces us to notice 
what we never 
expected to see.”

John W. Tukey

We are living in a Golden Age of visualization
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Ed Hawkins's ‘Warming stripes’ (read more: https://chezvoila.com/blog/warmingstripes/)
We are living in a Golden Age of visualization
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https://www.washingtonpost.com/graphics/2020/world/corona-simulator/

We are living in a Golden Age of visualization
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https://www.washingtonpost.com/pr/2020/06/26/washington-post-expand-graphics-design-teams-with-14-new-positions/

We are living in a Golden Age of visualization
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ANYONE can learn 
to make data 
visualizations.

Example of my 
students’ work:
https://www.deb.is/ 

We are living in a Golden Age of visualization

http://www.thefunctionalart.com
http://www.thefunctionalart.com
https://www.deb.is/
https://www.deb.is/


How to teach or learn data visualization?

Visualization is a bit like writing: beyond some conventions and 
constraints regarding symbols, visual grammar, perception, and cognition, 
visualization can’t be based on “rules” that are set in stone.

Instead, when designing visualizations, we need to be guided
by reasoned, justifiable choices.
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1. Why should my visualization exist?
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What are tables useful for?
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Michael E. Mann, Raymond S. Bradley, and Malcolm K. Hughes
Intergovernmental Panel on Climate Change (IPCC), Third Report, 2001
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Visualization is about patterns, trends, the big picture
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2. What to visualize?
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http://
www.lmelgar.me/
without-a-roof/
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3. How much to visualize?
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Most places are pretty safe, and 
have likely remained down here

(these aren’t real data points)

The danger of aggregating data too much,
and presenting just averages and other statistical summaries

http://www.thefunctionalart.com
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http://journal.frontiersin.org/article/10.3389/fpsyg.2013.00513/full

Careful with amalgamation 
paradoxes and outliers
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Some places are so 
far up that they skew 

the national rate

Most places are pretty safe, and 
have likely remained down here

(these aren’t real data points)

The danger of aggregating data too much,
and presenting just averages and other statistical summaries

http://journal.frontiersin.org/article/10.3389/fpsyg.2013.00513/full
http://journal.frontiersin.org/article/10.3389/fpsyg.2013.00513/full
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4. How to visualize it?
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Syria

Total

47%

Afghanistan 24%

Iraq 15%

Pakistan 5%

Iran 3%

Palestine 1%

Algeria 1%

Others 4%
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https://github.com/ft-interactive/chart-doctor/blob/master/visual-vocabulary/Visual-vocabulary.pdf
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http://www.datavizcatalogue.com/
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5. What words to add?
Visualization for communication isn’t just about drawing things,

but also about verbally or textually explaining those things



“I and my colleagues here at the FT, 
we really do think one of the most 
valuable things we can do as data 
visualization practitioners is add this 
expert annotation layer.”
John Burn-Murdoch 
Financial Times 
https://policyviz.com/podcast/
episode-155-john-burn-murdoch/ 
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“Design secrets behind the FT’s best charts of the year”
https://www.ft.com/content/4743ce96-e4bf-11e7-97e2-916d4fbac0da
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Show AND tell

Hans Rosling, www.gapminder.org
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Hans Rosling, The Joy of Stats

Show AND tell
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6. What visual design and style should I use?
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Pay attention to visual design and style.
Polishing your design should never be an 
afterthought. If after writing a paper, you polish 
the language, you should do the same with charts.

(Also, don’t trust software defaults!)

http://www.thefunctionalart.com
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0% 25% 50% 75% 100%
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No catch declarations
(<10 m in IT and ES)

Paper catch declarations
(>=10<12 m. Include >10 for FR and UK

Electronic declarations
(>=12<15 m)

Electronic declarations
(>=15)

Paper catch declarations
(>=12<15 m)

Pay attention to visual design and style.
Polishing your design should never be an 
afterthought. If after writing a paper, you polish 
the language, you should do the same with charts.

(Also, don’t trust software defaults!)
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INTRODUCTION

SIGNIFICANCE

AIMS

MATERIALS AND METHODS RESULTS

CONCLUSION
Findings from preliminary results suggest that the MCE 
approach is a viable methods to modeling spatial risk. The high 
resolution risk map produced aligned well with sample vector 
points and may therefore be used to plan control of malaria 
vectors. Further analysis is planned to generate and validate risk 
maps with actual measures of malaria transmission, results of 
which could be used to plan containment of future outbreaks.



Standard visualizations
Appropriate for graphics we use all the time
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https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html
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https://jaimeserra-archivos.blogspot.com/

Fully customized style:
Appropriate for one-time use when we want to provoke curiosity, surprise —or simply a smile
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Fully customized style:
Appropriate for one-time use when we want to provoke curiosity, surprise —or simply a smile

http://visualoop.com/28792/portfolio-of-the-week-jaime-serra
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Why does all this matter? 

The purpose of visualization isn’t 
visualization per se. The purpose of 
visualization is to help people
make sense of the world through
a combination of visuals and words.



Where to go from here?
(reading recommendations)
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Disclosing limitations and uncertainty

https://ec.europa.eu/eurostat/cros/powerfromstatistics/OR/PfS-OutlookReport-Cairo.pdf https://graphics.cs.wisc.edu/Papers/2014/CG14/Preprint.pdf

Collection of papers about visualizing uncertainty: 
https://www.dropbox.com/sh/jk4ginxyai6ylqu/AABvqdyT1hJtyFN9nKNHyX9Ba?dl=0
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Articles and materials 

The Financial Times series of articles about data visualization
https://www.dropbox.com/sh/9hbdxqsoel4n3zy/

AABh1k59lSo4dUb765DbLxjHa?dl=0

Various articles about data visualization
https://www.dropbox.com/sh/elp612msxsawrkq/AABga-

vZ_0McK30_zEThEtW1a?dl=0
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https://serialmentor.com/dataviz/ https://r4ds.had.co.nz/

Books available online
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Popular science books about statistics and visualization
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Fundamentals of visualization for communication
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Exploratory and scientific visualization
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Business analytics and dashboard design
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Inspirational books
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Cartography
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The End.
www.thefunctionalart.com , www.albertocairo.com , alberto.cairo@gmail.com
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