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Introductions

2009 - 13
PhD in physics (Ghent University)

2013 - 18
Post-doctoral researcher (Ghent University)
Grants & incentives consultant (EY)
Founded Baryon
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information design agency
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2004 - 09
Engineering physics (Ghent University)
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Introductions

What’s your research?
What’s your name?

Why are you here today?



autodeskresearch.com/publications/samestats

https://autodeskresearch.com/publications/samestats
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Dual-coding theory
a combination of

visual stimuli (pictures) and verbal stimuli (words)
stimulates the brain to make connections



Sketchnoting
combining simple illustrations
with small amounts of text
= a great way of note-taking
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financial institutions

researchers

marketing agencies

organisations

governments

technical start-ups

food producers

mobile health apps

…

clients

general public

platform users

members

consumers

patients

students

management

…

complex insights

large amounts of data

technical information

journalists readers









Babylonian world map
around 600 BC

Egyptian map
around 1150 BC

Roman map
around 350 BC



Michiel Florent van Langren
1644





Christoph Scheiner
1626



Joseph Priestley
1765



William Playfair
1781

William Playfair
1786

The inventor of the bar, line and pie chart



John Snow
1854



Florence Nightingale
1858





Group exercise

Each group receives a set of data visuals to discuss.

As a group, choose your most favorite
and least favorite data visual 
and explain why.

What is a good data visualization?



Break
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correct
beautiful

clear

complicated 
data art



correct
beautiful

clear

misleading
charts



correct
beautiful

clear

boring
charts
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The basic model of communication
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A good chart shows the data,
a great chart tells a story.



data story



data story

what so what



list available data and illustrations

explore, refine, combine, complete

separate main and side issues

define key message(s)

look for outliers & surprises

limit yourself

Identify your message



Always With Honor



list the available data and illustrations

explore, refine, combine, complete

separate main and side issues

define key message(s)

look for outliers & surprises

limit yourself

Identify your message



Alain Aspect John F. Clauser Anton Zeilinger



full name
year of award
date of birth
place of birth
date of death
prize share
picture
--
gender



gender balance
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baryon.be/nobelprize

https://baryon.be/nobelprize


Dual axes
Telling too many stories at once?



Communication principles
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3. Improve the _ _ _ _ _ _ - _ _ - _ _ _ _ _ ratio



my most challenging
presentation ever





Communication principles

2. Adapt to your audience
1. Identify your message

3. Improve the _ _ _ _ _ _ - _ _ - _ _ _ _ _ ratio



The basic model of communication



Who is my audience?

What do they want to know?

What do they need to do?

How much time do they have?

What are their biases?

How frequently will they look at this?



when you don’t adapt
to your audience…



Communication principles

2. Adapt to your audience
1. Identify your message

3. Improve the _ _ _ _ _ _ - _ _ - _ _ _ _ _ ratio



The basic model of communication









Communication principles

2. Adapt to your audience
1. Identify your message

3. Improve the signal-to-noise ratio



“Maximize the data-ink ratio”



Low data-ink ratio High data-ink ratio



Jean-Luc Doumont, Optics & Photonics Focus 2010



Noise = physical noise

+ mental noise

elements which are on the visual
but are not helpful

thinking work required
from your audience







Feedback
Is my chart easy
to understand?





Quick tip
Direct labeling



Communication principles

2. Adapt to your audience
1. Identify your message

3. Improve the signal-to-noise ratio



ORIGINAL COHORT
Increased injury rates in athletes with 
fast-twitch muscle typology

talking about injuries,
not ‘survival’

gridlines help
reading the data

no abbreviations,
explanatory
annotations

explicitly mention
end values for easier
comparison

linear interpolation
gives a better idea

than stepwise no legends,
direct labeling

‘so what’ title

add color
to better

differentiate
lines

How would you do it?
Write down at least 5 things you
would change to improve this visual



Lunch break
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Maps and tables
Table design

Encoding Graphical representation categories

Visual variables

Less common chart types



Encoding



graphical 
representation 

categories
What do we want to do with 

our data?

visual
variables

How can we turn
raw numbers
into shapes?



distribution
spatial distribution
correlation
evolution

comparison

hierarchy

part-to-whole comparison

Graphical representation categories
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distribution
spatial distribution
correlation
evolution

comparison

hierarchy

part-to-whole comparison

Graphical representation categories



Visual variables

















stefanieposavec.com/airtransformed

http://www.stefanieposavec.com/airtransformed








Using visual variables, think of as many ways as possible
to visualize the following two-number dataset:

75 37

Examples, using size:

Individual exercise (10 minutes)
Visual variable brainstorming



Santiago Ortiz 2012, from the post: http://blog.visual.ly/45-ways-to-communicate-two-quantities

http://blog.visual.ly/45-ways-to-communicate-two-quantities


Santiago Ortiz 2012, from the post: http://blog.visual.ly/45-ways-to-communicate-two-quantities

http://blog.visual.ly/45-ways-to-communicate-two-quantities




Chart types



graphical 
representation 

categories
What do we want to do with 

our data?

visual
variables

How can we turn
raw numbers
into shapes?



Bar charts: comparison using size (length)
Common chart types





Bar charts not starting from zero
Pitfall



Use a dot plot
Alternative solution



Equidistant labels for non-equidistant data
Pitfall
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Use a line or area chart
Alternative solution



Line charts: evolution using position and orientation
Common chart types



https://itsmecevi.github.io/dataviz/caveat/spaghetti.html

Line chart spaghetti
Pitfall

https://itsmecevi.github.io/dataviz/caveat/spaghetti.html


Make one line stand out
Alternative solution



Financial Times,
March 15, 2020



Financial Times,
March 26, 2020



Financial Times,
April 5, 2020



Line charts not starting from zero
Pitfall



Pie charts: part-to-whole comparison using size
Common chart types



It doesn’t add up
Pitfall



Use a bar chart
Alternative solution



Too many categories
Pitfall



Group categories together
Alternative solution



Difficult to compare
Pitfall



Use a bar chart
Alternative solution



3D pie charts
Pitfall



Use a bar chart
Alternative solution



Scatter plots: correlation or distribution using position
Common chart types



Hans Rosling, Factfulness



Hans Rosling, Factfulness





Break
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Common chart typesChart types
15’ break

Maps

Inspiration – online and offline

Maps and tables
Table design

Encoding Graphical representation categories

Visual variables

Less common chart types



www.datavizcatalogue.com

http://www.datavizcatalogue.com/




datavizproject.com

https://www.datavizproject.com/


chartmaker.visualisingdata.com

http://chartmaker.visualisingdata.com/


https://chart.guide/

https://chart.guide/


Waffle charts
Less common chart types





Slopegraphs
Less common chart types



Strip charts
Less common chart types



nytimes.com/interactive/2020/04/02/us/coronavirus-social-distancing.html

Beeswarm plots
Less common chart types

https://www.nytimes.com/interactive/2020/04/02/us/coronavirus-social-distancing.html


Sankey diagrams
Less common chart types







Explore one or more of the following chart type collections:

datavizcatalogue.com

chartmaker.visualisingdata.com

chart.guide

Browse around, get familiar, explore examples

Discuss: Which chart types could be relevant for your research? Why?

Group exercise
Chart type exploration

http://www.datavizcatalogue.com/
http://chartmaker.visualisingdata.com/
https://chart.guide/


Observe the following data set:

baryon.be/files/workshop/music.xlsx

Which dimension would you map
to which visual variable?

Individual exercise
Graphical representation of data

Artist Album Year Genre Copies sold (mType Country
The Beatles Sgt. Pepper's Lonely Hearts Club Band 1967 Rock 18.2 Group UK
Led Zeppelin Led Zeppelin IV 1971 Rock 29 Group UK
Pink Floyd The Dark Side of the Moon 1973 Rock 24.2 Group UK
Eagles Their Greatest Hits (1971-1975) 1976 Rock 41.2 Group USA
Eagles Hotel California 1976 Rock 31.5 Group USA
Fleetwood Mac Rumours 1977 Rock 27.9 Group UK & USA
Meat Loaf Bat Out of Hell 1977 Rock 21.7 Solo USA
Bee Gees Saturday Night Fever 1977 Disco 21.6 Group Australia
Pink Floyd The Wall 1979 Rock 18.7 Group UK
AC/DC Back in Black 1980 Rock 29.4 Group Australia
Michael Jackson Thriller 1982 Pop 47.3 Solo USA
Bruce Springsteen Born in the U.S.A. 1984 Rock 19.6 Solo USA
Michael Jackson Bad 1987 Pop 22.2 Solo USA
Guns N' Roses Appetite for Destruction 1987 Rock 21.9 Group USA
Madonna The Immaculate Collection 1990 Pop 19.4 Solo USA
Metallica Metallica 1991 Rock 25.2 Group USA
Whitney Houston The Bodyguard 1992 Pop 28.4 Solo USA
ABBA Gold: Greatest Hits 1992 Pop 23 Group Sweden
Alanis Morissette Jagged Little Pill 1995 Rock 24.4 Solo Canada
Celine Dion Falling into You 1996 Pop 20.2 Solo Canada
Shania Twain Come On Over 1997 Country 29.6 Solo Canada
Celine Dion Let's Talk About Love 1997 Pop 19.3 Solo Canada
Santana Supernatural 1999 Rock 20.5 Group USA
The Beatles 1 2000 Rock 23.4 Group UK
Adele 21 2011 Pop 25.3 Solo UK

Sketch how such a visual
would look like.

https://baryon.be/files/workshop/music.xlsx




Inspiration



Full Dataviz World Leaders list at: twitter.com/Koen_VdE/lists

Twitter

https://twitter.com/Koen_VdE/lists


Information graphics
Taschen

Better data
visualizations
Jonathan Schwabish

Data visualisation
Andy Kirk

The visual display of
quantitative information
Edward R. Tufte

Trees, maps and
theorems
Jean-Luc Doumont

Visual journalism
Gestalten

Data Sketches
Nadieh Bremer &
Shirley Wu

Storytelling
with data
Cole Nussbaumer
Knaflic

Dear data
Stefanie Posavec,
Giorgia Lupi

Books



Visualising Data

Flowing Data
Chartable

Baryon blogNightingale

Visme blog

Blogs

https://www.visualisingdata.com/
https://flowingdata.com/
https://blog.datawrapper.de/
https://baryon.be/blog/
https://nightingaledvs.com/
https://visme.co/blog/category/mastering-infographics/


Datafest online 2020
23 different talks
Youtube playlist

Outlier Conference 2022
71 different talks
Youtube playlist

Videos

https://www.youtube.com/playlist?list=PLad95_ux5CXnpkUTzXNhz1b8GCgbi_J9L
https://www.youtube.com/playlist?list=PLAm5TIX-yz7LJKkE-hzEWiIJpAFPmB19A


Data Stories

Explore Explain Storytelling with data

Data Journalism Conversations

Data Viz Today

The Data Journalism Podcast

Podcasts

https://open.spotify.com/show/0aIvhK1ANin1kSOKRhWG1M?si=tRpD_unkQtiK6hPAncFNWw
https://open.spotify.com/show/7khS5ikdwhW9kyE7GIcfdw?si=JDHMfgI3R4O2i-ZjesAtXA
https://open.spotify.com/show/7kdwnSAfzxHt4Xg9K8gy5n?si=kTckGzppR-aaWJJ449BFXg
https://open.spotify.com/show/4uJQuG1lrMrLffBr0i3evb?si=VmJG7zRhRCSrB_F70K0Ciw&dl_branch=1
https://open.spotify.com/show/5CZnmqFEL019QW7yJoKyCI?si=YXPqJIvJT-StE-NmiEc_lg&dl_branch=1
https://open.spotify.com/show/0vTWPzRFrkjfjy2lTFN4KC?si=bbFFZpQeRYSVzfJQ6k0enQ&dl_branch=1


Homework assignment





Download and explore a dataset of your choice
at ourworldindata.org

Take enough time to familiarize yourself with the dataset

Titanic disaster dataset
Stack Overflow Developer Survey
Nobel Prize winners

Identify one or more key messages you can derive from it

Yes, you can choose your own dataset

apart from these 3. However, make sure:

• your data has sufficient ‘depth’ to find an interesting story

• your key message can be understood by your audience

(your audience = PhD students from all levels, 

and different fields)

Homework assignment
What is your message?

Alternatively, you can use one of 
the following datasets:

https://ourworldindata.org/
https://data.world/nrippner/titanic-disaster-dataset
https://insights.stackoverflow.com/survey
https://kaggle.com/bahramjannesarr/nobel-prize-from-1901-till-2020


Select one of the key messages you identified previously

Explore different concepts to turn this message into a data visual

Choose 2 or 3 concepts 
and turn them into sketches

Homework assignment (continued)
What is your concept?



Send one of your concept sketches (scan or photograph - jpg, png, or pdf)

to koen@baryon.be

Homework assignment (continued)
Submission
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Q & A

Koen Van den Eeckhout – koen@baryon.be - @koen_vde
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