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Communicating with dataSession 1

homework assignment part 1

Session 2
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Graphical representation of data

Producing and designing data visuals

homework assignment part 2

Visualizing scientific research





Communication principles

2. Adapt to your audience
1. Identify your message

3. Improve the signal-to-noise ratio



data story



Noise = physical noise

+ mental noise

elements which are on the visual
but are not helpful

thinking work required
from your audience



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



graphical 
representation 

categories
What do we want to do with 

our data?

visual
variables

How can we turn
raw numbers
into shapes?



Chart types



Workflow

Available tools

15’ break

Tools

Feedback on homework assignment part 1Feedback



Feedback



Naam



Share what you don’t like 
about this visual

What would you change
to improve it?

How would you do it?





Break
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Workflow

Available tools

15’ break

Tools

Feedback on homework assignment part 1Feedback



Tools



Which tools do you currently use
to produce data visuals?



Workflow

create the chart
prepare your data

improve the design









https://datasetsearch.research.google.com/

https://datasetsearch.research.google.com/




ourworldindata.org

https://ourworldindata.org/


data.world

https://data.world/


kaggle.com/datasets

https://www.kaggle.com/datasets


datasetsearch.research.google.com

https://datasetsearch.research.google.com/


data.stad.gent

https://data.stad.gent/


Workflow

create the chart
prepare your data

improve the design







Spreadsheet tools
Available tools







Canva
canva.com

Infogram
infogram.com

Piktochart
piktochart.com

Visme
visme.co

Freemium drag-and-drop tools

lots of templates, 
fonts, images,… -
also in free version

limited chart options

better for charts, even 
real-time/interactive

no downloads in 
free version

pretty complete 
for starters, good 
chart options

limited number 
of visuals and 
downloads in 
free version

paid version:
€ 168/year

paid version: 
$ 228/year

paid version: 
$ 147/year

no downloads in 
free version

pretty complete 
for starters, good 
chart options

paid version: 
€ 110/year

educational 
license: € 40/year

https://www.canva.com/
https://infogram.com/
https://piktochart.com/
https://www.visme.co/


Microsoft PowerPoint

drag-and-drop, easy to use
you already have it, and know it
templates available
charts linked with spreadsheets





app.rawgraphs.io

https://app.rawgraphs.io/


Datawrapper
datawrapper.de

Flourish
flourish.studio

Available tools
Interactive chart tools

charts to embed in a website,
charts with tooltips

storytelling
with charts

https://app.datawrapper.de/chart/BDQzR/upload
https://flourish.studio/










Adobe Illustrator

“industry standard”

steep learning curve

expensive subscription

very powerful

adobe.com/illustrator

https://www.adobe.com/products/illustrator.html


Adobe Photoshop

“industry standard”

steep learning curve

expensive subscription

very powerful

adobe.com/photoshop

https://www.adobe.com/products/photoshop.html


bitmap image vector image
svg, pdf, eps, ai, etc.jpg, png, bmp, tiff, gif, psd, etc.



bitmap image vector image
svg, pdf, eps, ai,…jpg, png, bmp, tiff, gif, psd,…

• built from pixels
• photographs
• illustrated made by hand
• illustrations with lots of 

textures, brush strokes,…

• built from shapes
• illustrations made digitally
• (large-scale) printing
• easier to edit, recolor,…



Affinity Designer

nearly as powerful
as Adobe Illustrator

still a steep learning curve

one-off payment
(currently € 49)

affinity.serif.com

https://affinity.serif.com/en-gb/designer/


Inkscape

free alternative
all the features you need
can be a bit finicky

inkscape.org/en/release

https://inkscape.org/en/release


Affinity Photo

nearly as powerful
as Adobe Photoshop

still a steep learning curve

one-off payment
(currently € 49)

affinity.serif.com

https://affinity.serif.com/en-gb/photo/


Paint.NET

free alternative
“Paint on steroids”
image editing with layers

getpaint.net

https://getpaint.net/


Mona Chalabi



Ward Shelley



dear-data.com

http://www.dear-data.com/


National Geographic
Magazine
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chartmaker.visualisingdata.com

http://chartmaker.visualisingdata.com/










Download the data file
baryon.be/files/workshop/wealth.xlsx

Use RAWGraphs and PowerPoint
to mimic the chart on the right

North America

Europe

Asia

Africa

Latin America

The United States are richer than
Africa and Latin America combined!

Or feel free to play around and
explore a tool of your choice

The world’s
wealth

Time to play
Individual exercise

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


Use Infogram
to mimic the chart on the right

Download the data file
baryon.be/files/workshop/flags.xlsx

Time to play
Individual exercise

https://baryon.be/files/workshop/flags.xlsx
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Components





data story







background
color

thematic
color

accent
color





Finding a
color scheme
What do colours represent?



blog.datawrapper.de/gendercolor

https://blog.datawrapper.de/gendercolor/


https://blog.datawrapper.de/gendercolor/





trust,
stability

energy,
passion

friendliness,
nature

happiness,
warmth

sensitivity,
love

wealth,
mystery

history,
intelligence

neutrality,
calmness

Finding a
color scheme
What do colours represent?



canva.com/learn/100-color-combinations

https://www.canva.com/learn/100-color-combinations/


coolors.co

https://coolors.co/


Clever color use



academy.datawrapper.de/article/140-what-to-consider-when-choosing-colors-for-data-visualization

https://academy.datawrapper.de/article/140-what-to-consider-when-choosing-colors-for-data-visualization


gray is the most powerful color



v



use consistent colors



use logical colors



use different color hues for different categories





Different types of color scales
Categorical

Sequential
Diverging



• Use different hues for different categories

• Give your hues different lightnesses, so they work in greyscale too



• Use different hues for different categories

• Give your hues different lightnesses, so they work in greyscale too



learnui.design/tools/data-color-picker.html

https://learnui.design/tools/data-color-picker.html


different hues

Different types of color scales
Categorical
Sequential

Diverging



A sequential color scale 
goes from brightest to 
darkest, or the other way 
around.

You can use only one hue, or 
two or more hues (which 
might be even clearer).



Color Brewer: a good source for 
strong color schemes

colorbrewer2.org

chroma.js: a nice tool to create 
a sequential color scheme

vis4.net/palettes

Helpful tools

https://colorbrewer2.org/
https://vis4.net/palettes/#/10|s|c7c8f3,4761b5,332a5f|ffffe0,ff005e,93003a|1|1


*on a light background

dark colors = high values *





rainbow scales can be confusing





different hues

from light to dark

Different types of color scales
Categorical
Sequential

Diverging





Use diverging scales when there’s 
a logical ‘middle point’





Use diverging scales when you want to 
highlight low values or details











different hues

from light to dark

dark – light – dark 

Different types of color scales
Categorical
Sequential

Diverging



• Use hues to distinguish between 
highlighted and unhighlighted areas

Final remarks



• Use hues to distinguish between categories,
and shades to distinguish between subcategories

Final remarks



• Accessibility: check whether your color scheme
is suitable for colorblind people

Final remarks



• Read blog.datawrapper.de/category/color-in-data-vis, it’s the 
ultimate source for information on color use in dataviz

Final remarks

https://blog.datawrapper.de/category/color-in-data-vis/


thenounproject.com

Icons

https://thenounproject.com/




* The most important use cases for 5G



icons8.com

https://icons8.com/


iconfinder.com

https://iconfinder.com/




freepik.com

Illustrations

https://www.freepik.com/


reshot.com

https://www.reshot.com/






Typography

Typography
Typography

Typography
Typography

Typography





What is important
for a good dataviz font?











proportional vs tabular numbers





Some personal favorites

Bahnschrift

Lato

Noto Sans

Assistant

Roboto

Source Sans Pro

IBM Plex Sans



fonts.google.com

https://fonts.google.com/


Visual hierarchy



Title Merriweather Black, 36pt, #000000 
Subtitle Assistant Regular, 24pt, #000000 
Annotation title Assistant Bold, 21pt, #191919 
Annotation text Assistant Regular, 21pt, #191919 
Source text Assistant Light, 21pt, #515151 
Axis title Roboto Bold, 21pt, #515151 
Axis ticks Roboto Regular, 21pt, #757575 
Legend labels Roboto regular, 21pt, #515151 



Adapt to the situation – a presentation is different from an article, a poster or a social media post!
Font size



Captions
Well-crafted captions can make a visual ‘self-contained’.

Normalized emission intensity of CaAl2O4:Eu,Nd between           
380 and 580 nm
The emission spectrum of CaAl2O4:Eu,Nd consists of a single, 
unusually broad Eu2+-based peak in the blue region of the visible
spectrum, around a relatively low wavelength of 440 nm.





Annotations
Well-crafted titles, captions and annotations can make a visual ‘self-contained’.



Break
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Advanced
data visualization



Interactivity



Types of interactivity

filtering and navigation
tooltips

storytelling



baryon.be/files/MM/2020/W04

https://baryon.be/files/MM/2020/W04/


Types of interactivity

filtering and navigation
tooltips

storytelling



noahveltman.com/nflplayers
Noah Veltman

https://noahveltman.com/nflplayers/


neoformix.com/Projects/ObesitySlope
Jeff Clark

http://neoformix.com/Projects/ObesitySlope/


Types of interactivity

filtering and navigation
tooltips

storytelling



multimedia.tijd.be/biotechrevolutie
De Tijd

https://multimedia.tijd.be/biotechrevolutie/


Datawrapper
datawrapper.de

Flourish
flourish.studio

Available tools
Interactive chart tools

charts to embed in a website,
charts with tooltips

storytelling
with charts

baryon.be/data-visualization-tools-datawrapper

https://app.datawrapper.de/chart/BDQzR/upload
https://flourish.studio/
https://baryon.be/data-visualization-tools-datawrapper/


Demo



Embedding

into WordPress, Medium,…
into PowerPoint



Nobel Prize winners
are getting older and older

Lorem ipsum dolor sit amet, 
consectetur adipiscing elit. 
Pellentesque a consectetur dolor. In 
pellentesque, risus at ullamcorper
pellentesque, risus nisl faucibus
sapien, sed elementum elit eros sed
metus. 

Mauris nunc turpis, iaculis quis purus
quis, accumsan pellentesque arcu. 
Fusce malesuada ante eu nunc
rhoncus cursus. Ut varius ligula elit, 
nec facilisis tortor condimentum id. 
Pellentesque id pulvinar neque. Ut 
scelerisque odio eget convallis 
vestibulum. Nullam ac ex dolor. 

Praesent lacus massa, posuere id 
quam id, ullamcorper aliquam odio. 
In nibh leo, feugiat in rutrum vitae, 
semper a arcu. Curabitur
pellentesque elit sed lacus
condimentum, in aliquet lacus
accumsan. Vestibulum fermentum 
tincidunt mattis. Donec nisi est, 
rhoncus vitae laoreet quis, 
elementum id nisi. Vestibulum porta 
ex vel pellentesque convallis. 



Flourish
flourish.studio



Try to mimic the data
visual on the right
using Datawrapper. 

You can find the data
in a Google Sheet at:
http://tiny.cc/
datawrapper-demo

Exercise

http://tiny.cc/datawrapper-demo


Try to mimic the data
visual on the right
using Datawrapper. 

You can find the data on 
https://baryon.be/files/
workshop/flags.xlsx

(Pay attention to all
the details!)

Exercise

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


Programming



Python
R

Javascript

Programming languages
for data visualization



ggplot2

r4ds.had.co.nz/data-
visualisation.html

cedricscherer.com/2019/08/05/
a-ggplot2-tutorial-for-beautiful-
plotting-in-r

R

https://r4ds.had.co.nz/data-visualisation.html
https://www.cedricscherer.com/2019/08/05/a-ggplot2-tutorial-for-beautiful-plotting-in-r/


Matplotlib

Seaborn

matplotlib.org/

web.stanford.edu/~mwaskom/sof
tware/seaborn/index.html

Plotly
plot.ly/python/

Python

https://matplotlib.org/
http://web.stanford.edu/%7Emwaskom/software/seaborn/index.html
https://plot.ly/python/


d3.js

Highcharts

Chart.js

highcharts.com/docs/index

d3js.org

chartjs.org

Leaflet

leafletjs.com

Javascript

https://www.highcharts.com/docs/index
https://d3js.org/
https://www.chartjs.org/
https://leafletjs.com/


Choosing a library

features
supported chart types

interactivity
ease of use

community support



freecodecamp.org/learn/data-visualization

https://www.freecodecamp.org/learn/data-visualization/


Homework assignment





Revisit the concept(s) you sketched in the first part of the assignment.

Choose a tool you like to turn this concept into a data visual.

A data visual is never finished… limit yourself to about 2, but maximum 4 hours.

Send the visual as an image file or link to koen@baryon.be .

Feel free to take feedback into account, modify the concept where needed.

Think carefully about the use of colors, typography, icons,…

Homework assignment
Bringing it all together

mailto:koen@baryon.be
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Q & A

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

https://baryon.be/dataviz-resources
mailto:koen@baryon.be
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