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‘The Art of Insight’ is, in part, about how the way
I teach and think about data visualization has evolved.



What I still teach:
The value of visualization as a language

Generative art by Nadieh Bremer



https://www.washingtonpost.com/graphics/2020/world/corona-simulator/

The most-viewed story ever published by The Washington Post online

https://www.washingtonpost.com/graphics/2020/world/corona-simulator/


https://www.washingtonpost.com/pr/2020/06/26/washington-post-expand-graphics-design-teams-with-14-new-positions/

https://www.washingtonpost.com/pr/2020/06/26/washington-post-expand-graphics-design-teams-with-14-new-positions/


The human brain evolved to detect patterns…



…and the 
exceptions and 
departures from 
those patterns.

The human brain evolved to detect patterns…



The relationship between patterns and their exceptions is a key principle of data exploration: 
uncover patterns and trends, but don’t forget the exceptions to those patterns and trends.

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

John W. Tukey



Figures represented
in all these graphics:
22%, 25%, 34%, 29%, 32% 

Length or height

A

A B C D E

B
C
D
E

Position

Angle/area Line weight

Hue and shade

Area

A
B
C
D
E

A
B
C
D
E

A B C

D E

A

A B C D E

B

D
C E

A B C D E

A B C D E

A B C D E

Encoding data
Data visualization consists of 
mapping data onto 
attributes of objects—
commonly abstract shapes.



https://www.deb.is/

And the great 
news is that this 
stuff isn’t magic.

The same way that 
anybody can learn 
to write well, 
anybody can learn 
to design pretty 
decent data 
visualizations and 
data stories.

https://www.deb.is/
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And the great 
news is that this 
stuff isn’t magic.

The same way that 
anybody can learn 
to write well, 
anybody can learn 
to design pretty 
decent data 
visualizations and 
data stories.

Sometimes it does require a bit of pain, though…

https://www.deb.is/
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How and why my teaching and thinking have evolved



The first reason is that I get variations of this question regularly:

“What are the rules of data visualization design”?



Some of these books 
are very intimidating to 
beginners because of 
how stern and 
prescriptive they are.

“Rules”?
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Even what the most common “rules” of visualization 
have shaky foundations and can be questioned

“Bar graphs must always start at 0”



0

10

20

30

40

50

60

30

35

40

45

50

55

60

30

35

40

45

50

55

60

30

35

40

45

50

55

60

30

35

40

45

50

55

60

30

35

40

45

50

55

60

? =?

?

Bar graphs must
always start at 0!

“This is bad, 
never do it?

“But this 
may be fine”

Do readers focus on 
height when reading 

a bar chart?

Or do they focus 
mostly on the 

upper edges…?

…In which case a non-0 
bar chart is as good as a 

non-0 line chart
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“But this 
may be fine”

Do readers focus on 
height when reading 

a bar chart?

Or do they focus 
mostly on the 

upper edges…?

…In which case a non-0 
bar chart is as good as a 

non-0 line chart

Bar graphs must
always start at 0!

This is bad,
never do it!
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This is bad,
never do it!

Do readers focus on 
height when reading 

a bar chart?

Or do they focus 
mostly on the 

upper edges…?

…In which case a non-0 
bar chart is as good as a 

non-0 line chart

Bar graphs must
always start at 0! (in theory…)

But this
is fine
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This is bad,
never do it!

Do readers focus on 
height when reading 

a bar chart?

Or do they focus 
mostly on the 

upper edges…?

…In which case a non-0 
bar chart is as good as a 

non-0 line chart

Bar graphs must
always start at 0! (in theory…)

From ‘How Charts Lie’: 

But this
is fine
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But this
is fine

Or do they focus 
mostly on the 

upper edges…?

…In which case a non-0 
bar chart is as good as a 

non-0 line chart

However…

Bar graphs must
always start at 0!

This is bad,
never do it!

Do readers focus
on height when 

reading a bar graph?
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…In which case a non-0 
bar chart is as good as a 

non-0 line chart

However…

This is bad,
never do it!

But this
is fine

Bar graphs must
always start at 0!

Do readers focus
on height when 

reading a bar graph?

Or do they focus 
mostly on the

upper edges and read 
the Y-axis scale?
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However… Or do they focus 
mostly on the

upper edges and read 
the Y-axis scale?

This is bad,
never do it!

But this
is fine

…In which case a non-0 
bar graph is neither 

better nor worse than a 
non-0 line graph

Bar graphs must
always start at 0!

Do readers focus
on height when 

reading a bar graph?
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…In which case a non-0 
bar graph is neither 

better nor worse than a 
non-0 line graph

This said, I still recommend 
that bar graphs start at 0. The 
reason isn’t that they may be 
misleading otherwise, but that 
the encoding we use when 
building them is height/length. 
Therefore, bar height/length 
should be proportional to the 
quantities they represent (a line 
graph, on the other hand, uses 
relative position as encoding).

For more information:

https://papers.ssrn.com/sol3/
papers.cfm?abstract_id=2566968

https://eagereyes.org/papers/an-
empire-built-on-sand

However…

Bar graphs must
always start at 0!

Or do they focus 
mostly on the

upper edges and read 
the Y-axis scale?

Do readers focus
on height when 

reading a bar graph?

This is bad,
never do it!

But this
is fine

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2566968
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2566968
https://eagereyes.org/papers/an-empire-built-on-sand
https://eagereyes.org/papers/an-empire-built-on-sand


Ed Hawkins's ‘Warming stripes’ (read more: https://chezvoila.com/blog/warmingstripes/)
The second reason for changing the way I teach visualization is observing its diversity:

http://www.met.reading.ac.uk/~ed/home/index.php
https://chezvoila.com/blog/warmingstripes/


No labels?
No scales? 

WTF?



Ed Hawkins defined a goal:
He wanted general audiences to pay attention to the main point his chart makes.
Not to understand the data in depth, or to analyze it. Just to look at it and become curious.

He also made the graphic look colorful and fun.

Hawkins designed his graphic knowing little about data visualization “rules” or “principles”.

A massive non-scientific popular test —the public’s response to the graphic— shows
that Hawkins accomplished his goal. Maybe out of luck? Perhaps. But he did.

None of this means that learning about visualization principles is not important. It is important 

However, these principles should be understood not as straightjackets, but as aids and starting 
points of a reasoning journey which involves possibilities and constraints

Hmmm…



Ed Hawkins defined a goal:
He wanted general audiences to pay attention to the main point his chart makes.
Not to understand the data in depth, or to analyze it. Just to look at it and become curious.

He also made the graphic look colorful and fun.

Hawkins designed his graphic knowing little about data visualization “rules” or “principles”.

A massive non-scientific popular test —the public’s response to the graphic— shows
that Hawkins accomplished his goal. Maybe out of luck? Perhaps. But he did.

None of this means that learning about visualization principles is not important. It is important 

However, these principles should be understood not as straightjackets, but as aids and starting 
points of a reasoning journey which involves possibilities and constraints

Are most people more likely to look at this…? …or at this?



I’ve come to realize that these visualizations share an underlying grammar 
but they differ in fundamental ways. They might be examples of different visualization dialects.



Explorative
Expositive
Explanative
Emotive

Explorative
Expositive
Explanative
Emotive

I’ve come to realize that these visualizations share an underlying grammar 
but they differ in fundamental ways. They might be examples of different visualization dialects.



Teaching visualization: 

Pretty much like writing, visualization design 
doesn’t consist of applying “rules”.

Rather, it’s based on making justifiable —ethically, 
functionally, aesthetically— choices considering 
goals and constraints.



Reasoning
about the data

Reasoning
about how to

encode the data

Reasoning
about how to sort

and structure components

Main focus of our class

Testing
the results

If you want
recommendations
to learn about this,
let me know

What I teach



A good exercise: Reverse-engineering existing visualizations 
“If I were the designer who created this, what choices would lead me to this solution?”

https://googletrends.github.io/asne/

https://googletrends.github.io/asne/
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to axis scales

and encodings
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to improve
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and annotations
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to emphasis and

increasing
attractiveness



What graphic forms should I use?
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https://github.com/ft-interactive/chart-doctor/blob/master/visual-vocabulary/Visual-vocabulary.pdfhttp://www.datavizcatalogue.com/

I still recommend resources like these to my students:

https://github.com/ft-interactive/chart-doctor/blob/master/visual-vocabulary/Visual-vocabulary.pdf
http://www.datavizcatalogue.com/


But I also try to teach them how to reason about their choices
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How should I annotate my visualization?

Generative art by Nadieh Bremer



“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/ 

“Design secrets behind the FT’s best charts of the year”
https://www.ft.com/content/4743ce96-e4bf-11e7-97e2-916d4fbac0da

https://policyviz.com/podcast/episode-155-john-burn-murdoch/
https://policyviz.com/podcast/episode-155-john-burn-murdoch/
https://www.ft.com/content/4743ce96-e4bf-11e7-97e2-916d4fbac0da


Am I paying enough attention to visual design?

Generative art by Nadieh Bremer





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.



Visualization doesn’t always need to be clear and efficient.
Depending on its purpose, we can prioritize other goals.

Generative art by Nadieh Bremer



https://www.archivosjaimeserra.com/archivos
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We use written language for multiple purposes: 
To communicate clearly, or to explore ideas, or to arouse emotions…

Depending on our purpose, written language can be sparse and direct, or 
tentative and essayistic, or poetic, or playful, and so on.

Why should visualization be different? 
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Why should visualization be different? 


