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Information design 
The intentional presentation of 
information within a certain set of 
constraints with the goal of aiding thought.

Data visualization 
A branch of information design that 
focuses on the graphical encoding and 
presentation of data.
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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

EPISODE TWO: Designing with integrity 
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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Everybody can (should!) design 



Modern literacy:

• Literacy
• Articulacy 
• Numeracy 
• Graphicacy 
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This year, over 400,000 migrants and 
asylum seekers have traversed the chal-
lenging expanse of the Central Ameri-
can jungle known as the Darién Gap, 
as reported by the government of 
Panama. Despite the formidable dan-
gers and obstacles within the jungle, it 
stands as the sole terrestrial route link-
ing South America to Central America. 
Those undertaking this journey face 
numerous human rights violations, 
including sexual violence, homicides, 
disappearances, trafficking, robbery, 
and intimidation perpetrated by orga-
nized criminal groups.
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By June 2023, 
over 201,000
Venezuelans 
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in 2021

In 2015, Cubans 
led the crossing, 

with 24,300 

Haiti

Venezuela
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95 43

Venezuela’s migration rates lead the Darién 
Total count of people migrating through the Darién Gap from 2010 to June 2023. 
The top five nationalities that cross the Darién Gap over the years have been 
selected to highlight Venezuela’s migration boom
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In 2022 alone, Doctors Without 
Borders carried 43,100 outpatient 
consultations, 2,600 mental health 
consulations, and treated 420 cases 

of sexual violence 

Migrants rely on water from the
many rivers, which is often unclean,
making them sick and dehydrated

Once in land, the routes
are assisted by smugglers
known locally as “guides”

At Canán Membrillo, 
migrants are received

and registered by 
Panama’s officials 

MRS
Lajas Blancas

Alto
Playon

Yaviza

Shorter and safer routes
cost more money

A detailed map of the most frequented routes in 2023. Each route varies in difficulty, 
dangers, and costs. Depending on weather conditions, the journey to reach an MRS 
can take several days to weeks

Main death causes

Stabbing Drowning GunshotUnknown
2 89 27 7 13

Illness

Official count from 2018 to 2022. These numbers 
represent only a fraction of the real casualties, as deaths 
are not officially reported to the authorities

Sources: GIFMM/R4V; IOM UN Migration;  Médecins Sans Frontières
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Since January 2022, over 440,000 
Venezuelans have crossed the 
Darién Gap, the largest number 

for any nationality

Migration rates
Migrant(s) per 1,000 people
as of October 2023

285K

105K

25K

Since 2020, Haiti has been 
facing severe gang violence - 

forcing over 160,000 people to 
migrate the country

Sources:  National Migration Service of Panama
Graphics by: Daniela A. Gonzalez

The soaring migration has 
led to policy adjustments, 
with President Joe Biden 

increasing Temporary 
Protected Status (TPS) for 

Venezuelans in the U.S.

In 2017, President Barack 
Obama ended the “wet food, 
dry foot” policy that granted 
Cubans residency in the U.S. 
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Indonesia is positioned on active fault lines within the 
Ring of Fire, a semi-circle of volcanoes and shifting 
plates along the Pacific Ocean's edge. There have 
been numerous earthquakes, volcanic activities, and 
tsunamis in the region due to ongoing geological pres-
sures. In 2022, The Meteorology, Climatology, and 
Geophysics Agency (BMKG.go.id) recorded 10,792 
earthquakes. The severity of these earthquakes 
varies, with the most intense occurring in 2004, reach-
ing a magnitude of 9.2.
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Most Devastating Earthquake in Indonesia: December 26, 2004

Social sectors
1,740.8

Infrastructure 
876.6

Productive sectors 
1,182.3

Cross-sectoral 
257.6

Cost of damages 
in US$ Millions1,000 atomic bombs

Earthquake strength

Before
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Saget, Mahyuddin/AFP/Getty ImagesBay Ismoyo/AFP/Getty Images

What impact do earthquakes have?

Sources: bmkg.go.id, worlddata.info, data.humdata.org
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The same way that anyone can learn to write well, 
anyone can learn to design and visualize well
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Grouper are woven into the fabric of South Florida 
culture and life. Regionally, grouper is one of the most 
important fish commercially, recreationally, & economi-
cally. They are a heavily targeted fishery and are well 
known by anglers for their impressive fighting strength 
and ability to steal bait. They also make excellent table 
fare with their light buttery flavor,  flakey texture, and 
delicate soft white meat. 

In the ocean, they are curious fish and an inspiring 
site to witness . They easily glide through the water with 
power, grace, and speed.  Every year, thounds of 
snorkelers and divers visit Sanctuary Preservavtion Areas 
(SPA) and other special marine protected areas that 
facilitate dive tourism and offer refuge  for all species of 
fish to grow and reproduce without the threat of fishing. 
In addtion to other sea life, grouper are a star attraction 
in these areas.

Grouper populations have declined historically due 
to over-fishing, habitat loss and degredation, and poor 
water quality. Though not currently considered 
overfished by NOAA.  They are still at high-risk of 
exploitation due to those same historic threats. The three 
grouper species shown are the most sought after in The 
Florida Keys.

In the map to the right, all three species of grouper 
were added together and then the density values were 
calculated per kilometer.  For example, This means that 
for the color category between 7 to 13, for a square 
kilometer area over the past 23 years, there are on 
average 7 to 13 grouper in that area and they could be 
either Black, Gag, or Red Grouper. Exact proportions 
vary from site to site, but are roughly 47.5% Black, 47.5% 
Red, & 5% Gag Grouper. 

RED GROUPERBLACK GROUPER Mycteroperca bonaci Mycteroperca microlepis Epinephelus morio

NOAA FLORIDA KEYS REEF VISUAL SURVEY | 1999 - 2022 Source: South Florida National Coral Reef Monitoring Program (https://grunt.sefsc.noaa.gov/rvc_analysis20)

Robert Carroll | r.carroll@miami.edu
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The same way that anyone can learn to write well, 
anyone can learn to design and visualize well
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GAG GROUPER

Grouper are woven into the fabric of South Florida 
culture and life. Regionally, grouper is one of the most 
important fish commercially, recreationally, & economi-
cally. They are a heavily targeted fishery and are well 
known by anglers for their impressive fighting strength 
and ability to steal bait. They also make excellent table 
fare with their light buttery flavor,  flakey texture, and 
delicate soft white meat. 

In the ocean, they are curious fish and an inspiring 
site to witness . They easily glide through the water with 
power, grace, and speed.  Every year, thounds of 
snorkelers and divers visit Sanctuary Preservavtion Areas 
(SPA) and other special marine protected areas that 
facilitate dive tourism and offer refuge  for all species of 
fish to grow and reproduce without the threat of fishing. 
In addtion to other sea life, grouper are a star attraction 
in these areas.

Grouper populations have declined historically due 
to over-fishing, habitat loss and degredation, and poor 
water quality. Though not currently considered 
overfished by NOAA.  They are still at high-risk of 
exploitation due to those same historic threats. The three 
grouper species shown are the most sought after in The 
Florida Keys.

In the map to the right, all three species of grouper 
were added together and then the density values were 
calculated per kilometer.  For example, This means that 
for the color category between 7 to 13, for a square 
kilometer area over the past 23 years, there are on 
average 7 to 13 grouper in that area and they could be 
either Black, Gag, or Red Grouper. Exact proportions 
vary from site to site, but are roughly 47.5% Black, 47.5% 
Red, & 5% Gag Grouper. 

RED GROUPERBLACK GROUPER Mycteroperca bonaci Mycteroperca microlepis Epinephelus morio

NOAA FLORIDA KEYS REEF VISUAL SURVEY | 1999 - 2022 Source: South Florida National Coral Reef Monitoring Program (https://grunt.sefsc.noaa.gov/rvc_analysis20)

Robert Carroll | r.carroll@miami.edu
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Poster by Robert Carroll

The same way that anyone can learn to write well, 
anyone can learn to design and visualize well

It does require some effort, though…



Spoiler alert: Like the class that changed this student’s mind, these three 
webinars  aren’t about how to make visualizations. 

They are about how I, an individual designer, makes visualizations.

“…It has completely changed 
the way I think about charts and design.”



The basics of  visualization 



The type of visualizations I typically design are 
graphical displays intended to enable either 
exploration, discovery, or communication 
by letting us see what we cannot normally see.



We visualize because the human visual brain evolved to detect patterns…



…and the 
exceptions to 
those patterns.

We visualize because the human visual brain evolved to detect patterns…



The relationship between patterns and their exceptions is a key principle of data exploration: 
to reveal patterns and trends, but also the exceptions to them.

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

John W. Tukey



If we want to see each value, show each value…



Michael E. Mann, Raymond S. 
Bradley, and Malcolm K. Hughes
Intergovernmental Panel on Climate 
Change (IPCC), Third Report, 2001

The hockey stick chart Ed Hawkins’s ‘Warming Stripes’

https://showyourstripes.info/s/globe

…but if we care more about general patterns and trends 
than we care about individual values, then we should think about visualizations

https://showyourstripes.info/s/globe




https://ec.europa.eu/eurostat/
statistics-explained/index.php?
title=Temporary_protection_for_pe
rsons_fleeing_Ukraine_-
_monthly_statistics

Should we include all figures 
in a chart? I’d say: Only if we 
have a very good reason to.

If not, it’s better to design a table.

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Temporary_protection_for_persons_fleeing_Ukraine_-_monthly_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Temporary_protection_for_persons_fleeing_Ukraine_-_monthly_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Temporary_protection_for_persons_fleeing_Ukraine_-_monthly_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Temporary_protection_for_persons_fleeing_Ukraine_-_monthly_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Temporary_protection_for_persons_fleeing_Ukraine_-_monthly_statistics


The grammar of  graphics 





Encoding data
Data visualization consists 
of mapping data onto 
attributes of objects—
commonly abstract 
shapes, called “marks”.

These attributes that vary 
in relation to the data are 
called “visual channels”.

Marks

Visual
channels

Rectangles Circles Triangles

Height Position Color hue



Encoding data
Data visualization consists 
of mapping data onto 
attributes of objects—
commonly abstract 
shapes, called “marks”.

These attributes that vary 
in relation to the data are 
called “visual channels”.

Marks

Visual
channels

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

These attributes that vary 
in relation to the data are 
called “visual channels”.



What visual channels do you see here?

https://facts-and-figures.europarl.europa.eu/snapshot/term-10/current 

https://facts-and-figures.europarl.europa.eu/snapshot/term-10/current


What visual channels do you see here?

https://ec.europa.eu/eurostat/statistics-explained/index.php 

https://ec.europa.eu/eurostat/statistics-explained/index.php


“OK, let’s cut to the chase: 
What are the rules of  data visualization?” 

Something I hear often:



Visualization is similar to writing in many ways. 

First, it’s based on a vocabulary and a grammar.

Second, there are few “rules” that are set in stone and that can be 
memorized when it comes to designing visualizations. It’s not that easy! 
Like writing, this is a craft takes time, dedication, study, and practice to master.

Third —again like writing— visualization can be used for many purposes: 
Communication, reasoning, exploration, or even artistic expression.



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.



https://pudding.cool/

Aside: Reading recommendation

https://pudding.cool/


https://polygraph.cool/

Aside: Reading recommendation

https://polygraph.cool/


A good exercise: To reverse-engineer 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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Designing information graphics and 
data visualizations doesn’t consist of 
applying rules, but of reasoning 
about choices, and justifying them.

Every choice in design is subjective, 
and therefore debatable, 
but it should never be arbitrary.
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Strip plot 



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.

The nature of the data to 
be visualized influences 

everything else



Reasoning based on our intent 



Learning objectives framework

The reader willl [verb][noun]
Papers by Elsie Lee-Robbins et al. https://elsieleerobbins.com/publications.html

https://elsieleerobbins.com/publications.html
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The reader will see that the 
data corresponding to each 
category adds up to 100%.

The reader will get a general 
(not very precise) impression 
of the portions of that total.

Overall
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The reader will be able 
to compare percentages within 
each category of products.

The viewer will see that the 
data corresponding to each 
category adds up to 100%.

The viewer will get a general 
(not very precise) impression 
of the portions of that total.

Overall

Overall



An example of  decision-making 



You are the jury 
(Probably the largest one in history!)

Photo by Mariakray 
https://pixabay.com/users/mariakray-23567841/ 

https://pixabay.com/users/mariakray-23567841/


Take two companies, Company A —our client; the one suing 
—and Company B—the one being sued.

Beginning in January of 2017, Company B manufactured certain components 
for products (machinery) produced by Company A. For a while, 
fewer than 0.5% of these components were defective.

Between mid-2018 and early 2019, a substantial percentage of components 
—up to more than one third in February of 2019—made by Company B began failing, 
making an equal rate of Company A’s machinery fail, as well.

Our client, Company A, obtained tentative evidence suggesting that, at least since June 2018, 
there was a defect in the equipment that Company B was using to produce the components.

Company B denied this defect in its production equipment. They blamed our client, 
arguing, among other things, that it wasn’t assembling the components correctly.

However, without telling Company A, Company B purchased new production equipment, 
which was put in use on May 2nd, 2019.

After the new production equipment was in place, the percentage of defective components 
dropped sharply, eventually going back to <0.5%.
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“Oh, wow!”
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Would our side have been 
as persuasive as it was 
without the charts?
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be visualized influences 

everything else



Episode ONE - October 14 

https://data.europa.eu/en/news-events/events/training-data-visualisation-session-1-foundations-effective-data-visualisation

Episode TWO - October 15 

https://data.europa.eu/en/news-events/events/data-visualisation-training-session-2-designing-integrity

Episode THREE - October 16 

https://data.europa.eu/en/news-events/events/data-visualisation-training-session-3-data-storytelling-and-creating-your

Tomorrow’s webinar

https://data.europa.eu/en/news-events/events/training-data-visualisation-session-1-foundations-effective-data-visualisation
https://data.europa.eu/en/news-events/events/data-visualisation-training-session-2-designing-integrity
https://data.europa.eu/en/news-events/events/data-visualisation-training-session-3-data-storytelling-and-creating-your


Extra readings 
https://tinyurl.com/mr2st327

https://tinyurl.com/mr2st327


Alberto Cairo

OpenVisualizationAcademy.com

Foundations of  Effective Data Visualization

Thank you!

Data.Europa Academy • Visualising data for impact

http://www.openvisualizationacademy.org

