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This class isn’t mainly about how to DESIGN visualizations.
It’s about how to REASON about visualization.
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Anybody can learn visualization
for the same reasons that anybody can learn to read and write

Alberto Cairo • University of Miami • www.thefunctionalart.com • Twitter: @albertocairo

http://www.thefunctionalart.com


1. Defining visualization
2. The elements of a visualization
3. How visualization lies
4. Visualization for communication: essential principles
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A visualization is a 
representation designed to 
enable exploration, 
discovery, or communication
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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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A golden age of visualization in news media
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Popularizing visualization: Hans Rosling 
https://www.youtube.com/watch?v=hVimVzgtD6w

www.gapminder.org
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Layers of a visualization (from the bottom-up):

1. Scaffolding layer
Features that support the content such as legends, scales, axes, etc.

2. Encodings layer
The features that represent the data

3. Annotation layer
Words on the visualization itself that explains data points
or put them in context

4. The “me” layer
Where is the reader in the data? Can readers find themselves? Can they create 
different scenarios? Can they even generate their own data?
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Figures represented
in all these graphics:
22%, 25%, 34%, 29%, 32% 
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Encodings
Source: The Truthful Art

Data visualization consists 
of mapping data onto 
properties of objects 
(commonly abstract 
shapes.) These properties 
are called “encodings”, 
“methods of encoding”, 
or “aesthetics”
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https://www.themarshallproject.org/2016/08/18/crime-in-context#.Q2NYkV3mN

What encodings can you spot here?
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http://www.npr.org/sections/
health-shots/
2017/04/14/522956939/maps-
show-a-dramatic-rise-health-in-
insurance-coverage-under-aca
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https://www.washingtonpost.com/
graphics/2018/politics/voter-turnout/?
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https://www.nytimes.com/interactive/2017/01/15/us/politics/you-draw-obama-legacy.html

Challenging readers before showing information
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https://www.nytimes.com/interactive/2019/08/08/opinion/sunday/party-polarization-quiz.html

Letting people see themselves in the data, and compare themselves to others
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https://projects.fivethirtyeight.com/redistricting-maps/

Letting readers create their own scenarios
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Common misconceptions

1. “A picture is worth a thousand words”
2. “Visualization is intuitive”
3. “The data should speak for itself ”
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You may think that you’re reading this chart correctly,
but maybe you aren’t
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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 simplistic summaries
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Careful with amalgamation 
paradoxes and outliers

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 simplistic summaries
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The Affordable Care Act
(”Obamacare”) was passed
on March 2010

?The Affordable Care Act
(”Obamacare”) fails to
pass on March 2010

?
?

The Affordable Care Act
(”Obamacare”) fails to
pass on March 2010
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Thousands of
people in the

workforce
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(”Obamacare”) fails to
pass on March 2010

Liberal pundit: “Obamacare isn’t bad for the job market”
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It’s easy to use charts to confirm what we already believe

Thousands of
people in the

workforce
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The Affordable Care Act
(”Obamacare”) was passed
on March 2010

?The Affordable Care Act
(”Obamacare”) fails to
pass on March 2010

?
?

The Affordable Care Act
(”Obamacare”) fails to
pass on March 2010

Stimulus package passed on February 2009

Liberal pundit: “Obamacare isn’t bad for the job market”
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—but a chart shows only what it shows, and nothing else
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The Affordable Care Act
(”Obamacare”) fails to
pass on March 2010

But what if Obamacare hadn’t passed?
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Always think about the purpose of a graphic
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Syria

Total

47%

Afghanistan 24%

Iraq 15%

Pakistan 5%

Iran 3%

Palestine 1%

Algeria 1%
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http://www.datavizcatalogue.com/ http://annkemery.com/essentials/
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https://github.com/ft-interactive/chart-doctor/blob/master/visual-vocabulary/Visual-vocabulary.pdf
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Height, length, position are appropriate encodings to enable accurate 
judgments: Comparisons, relationships, change over time, etc.
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Other encodings, such 
as area, color, etc., 
aren’t great to enable 
accurate estimates, 
but may work well if 
the goal is to see the 
big picture
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https://www.washingtonpost.com/graphics/business/wonk/housing/overview/
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When possible and appropriate, let people choose

https://www.washingtonpost.com/graphics/business/wonk/housing/overview/
http://www.thefunctionalart.com


1. The elements of visualization
2. How visualization lies
3. Visualization for communication: essential principles

Alberto Cairo • University of Miami • www.thefunctionalart.com • Twitter: @albertocairo

THANK YOU!
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