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EPISODE ONE: Foundations of effective data visualization 
Defining information design and data visualization
Exploration, exposition, explanation, expression in visualization
Why do we visualize? The basics
The grammar of graphics
“Rules” versus decision-making
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Myths of visualization: From “A picture is worth a thousand words” to “the data should speak for itself ”
The role of mental models
Why and when do charts “lie”, and what to do about it?
A structured way for thinking about visualization and minimizing misunderstanding

EPISODE THREE: Data storytelling and creating your narrative 
Structuring a layout
Building a narrative
Considering visual design
Creative visualization
What comes next in visualization?
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Visualization design consists of reasoning about possible 
choices by considering the interplay between: 

1. Content: The nature, origin, and limitations of the data.
2. People: Your audience. 
3. Intent: The purpose(s) that we define. 
4. Constraints: The limitations that we may face.
5. Outcomes: How the graphic is received. 

Every design choice must be deliberate. 
It is inevitably subjective, but it should never be arbitrary.



Myths about data visualization 



“The data should speak for itself!”

“A picture is worth a thousand words”

“Show, don’t tell!”

…



All these considerations 
are interrelated



https://www.nytimes.com/interactive/2019/08/29/opinion/hurricane-dorian-forecast-map.html

https://www.nytimes.com/interactive/2019/08/29/opinion/hurricane-dorian-forecast-map.html


A designer might want to communicate something…



…but readers may interpret something different.A designer might want to communicate something…



This model is 
too simplistic





1 2 3 4 5

How to read the NHC cone of uncertainty



What do readers really need to know?

The possible path?



What do readers really need to know?

The possible path? Or a hurricane’s possible impacts (HTI)?



Charts can mislead even if  they are well designed 



Luís MelgarLuís Melgar



http://www.lmelgar.me/without-a-roof/

Luís MelgarLuís Melgar

http://www.lmelgar.me/without-a-roof/




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

Careful with amalgamation 
paradoxes and outliers

Some places are so 
far up that they skew 

the national rate
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Visualization design consists of reasoning about possible 
choices by considering the interplay between: 
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Reasoning about the components of  a visualization 



Scaffolding

Encoding

Arrangements
within the visualization

Positioning
Ordering
Grouping

Marks
Channels

Animations
Interactions
Customizations

Titles
Introductions
Footnotes
Textual highlights

Scales
Legends
Labels

Annotations

Layout

Visual design and style

Dynamics

Static
visualizations

Dynamic
visualizations

Visualization:
Layers and
elements
to think about

Read from
the bottom-up

Considerations about
the information
to be visualized
—they influence
everything else.



Decisions related to scales and legends can deeply affect our perception of the data
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A more reasonable Y-scale

Decisions related to scales and legends can deeply affect our perception of the data



https://facts-and-figures.europarl.europa.eu/trends

Notice that intervals on the 
X scale are even—but they 
shouldn’t be, because time 
intervals aren’t even!

https://facts-and-figures.europarl.europa.eu/trends


https://facts-and-figures.europarl.europa.eu/trends
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*Note about this quick-and-dirty chart makeover: The original included the categories Other and
Unspecified, corresponding to non-binary or transgender people. The percentages of these categories are too small
to be represented accurately on a 0-100% scale. Therefore, an additional chart just for them would be needed.

Original Alternative (warning: this is just a quick draft)

https://facts-and-figures.europarl.europa.eu/trends


https://ec.europa.eu/eurostat/
statistics-explained/index.php?
title=Temporary_protection_for_pe
rsons_fleeing_Ukraine_-
_monthly_statistics
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https://drive.google.com/file/d/1Ap4ehrBDXBSDPcnPXCTeg9cVH1U9kOeX/

Chapter 10 of 
The Truthful Art

https://drive.google.com/file/d/1Ap4ehrBDXBSDPcnPXCTeg9cVH1U9kOeX/


Scaffolding

Encoding

Arrangements
within the visualization

Positioning
Ordering
Grouping

Marks
Channels

Animations
Interactions
Customizations

Titles
Introductions
Footnotes
Textual highlights

Scales
Legends
Labels

Annotations

Layout

Visual design and style

Dynamics

Static
visualizations

Dynamic
visualizations

Visualization:
Layers and
elements
to think about

Read from
the bottom-up

Considerations about
the information
to be visualized
—they influence
everything else.



Figures represented
in all these graphics:
22%, 25%, 34%, 29%, 32% 
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Encoding
Data visualization consists of mapping 
data onto attributes of objects—
commonly abstract shapes, called 
“marks”.

These attributes that vary with the 
data are called “visual channels”.

https://web.cse.ohio-state.edu/~shen.94/
Melbourne/Slides/TamaraChp5.pdf

https://web.cse.ohio-state.edu/~shen.94/Melbourne/Slides/TamaraChp5.pdf
https://web.cse.ohio-state.edu/~shen.94/Melbourne/Slides/TamaraChp5.pdf


GREECE - Main nationalities of arriving migrants in 2016

Syria 47%

Afghanistan 24%

Iraq 15%

Pakistan 5%

Iran 3%
Palestine 1%

Algeria 1%
Others 4%

Source: Frontex
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None of these charts is right or 
wrong, good or bad per se.

They are just better or worse 
depending on our intent: 

What it is that we want to 
communicate, what we want 
our reader to be able to see 
in the data.



https://journalismcourses.org/wp-content/uploads/2020/07/Visual-vocabulary.pdf
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http://www.datavizcatalogue.com/

http://www.datavizcatalogue.com/


https://www.practicalreporting.com/practical-charts-book
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Encodings/channels hierarchy from Tamara Munzner’s Visualization Analysis and Design  (2014)



Chart by Ceres Fernández A pie chart “expresses” a total and its parts



Ceres Fernández
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This chart “expresses” ranges



Encodings/channels hierarchy from Tamara Munzner’s Visualization Analysis and Design  (2014)
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Height, length, position are appropriate encodings 
to help readers make accurate estimates
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Encodings/channels hierarchy from Tamara Munzner’s Visualization Analysis and Design  (2014)

A visual channel can be “effective” in the 
non-technical sense of the term because, in many 
cases, high accuracy of perception isn’t the goal.



Choropleth map Proportional symbol map Cartogram

https://drive.google.com/file/d/1Ap4ehrBDXBSDPcnPXCTeg9cVH1U9kOeX/
Chapter 10 of The Truthful Art
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Treemap by
The New York Times
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Extra readings 
https://tinyurl.com/mr2st327

https://tinyurl.com/mr2st327
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