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1. The Humanity in Design



What is data visualization, and when is it
needed?



What?

Data visualization is a graphical
display of information for two
purposes: sense-making (i.e. data
analysis) and communication.

Why?

Visual displays give form to
information which before had none.
Human visual perception and
cognition is particularly strong.




We read/process data visualizations all the time
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Do you want to convey a specific message?
Ebola spreads slower, kills more than other diseases

This simulation shows how quickly 10 diseases, from more fatal to less fatal, could spread from one person to 100 unvaccinated people.
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http://www.washingtonpost.com/wp-srv/special/health/how-ebola-spreads/#b10g15t20w14

Do you want to explore your data to get new insights?

Dr. John Snow,
The Cholera
Epidemic in
London, 1854




Visualizing data can illuminate or obfuscate

HOW BABY BOOMERS DESCRIBE THEMSELVES Bumps, Bruises and Breaks

Heading into Super Bow! week,
NFL players have collectively
sustained more than 1,300
injuries on the field this season.
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Story vs. Message



Why tell stories with data?

e Storytelling has been central to human
learning for millenia

e Storytelling makes infermation more
persuasive and memorable

. e Storytelling adds texture and form to
make information more easily digestible

Just as important to your narrative is
understanding competing stories and
narratives



The message is the key piece of your
story that turns insight into action.

Effectively turning insight into action
through your message hinges on knowing
and understanding your audience.




Understanding your audiences



VWho needs to hear

your message, and
'who can act on it?




Green Party




zoom in on the viewing moment
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Viewing Context



Location




2. Elements of Design and Best Practices



Finding the right fit
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Seven Major Types of Data Visualizations

Composition
Comparative
Distribution
Relational
Temporal
Geospatial
Word/Topic Clouds
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Best Practices for Using Pie Charts

Good Pie Bad Pie
West

Composition

Used to show parts of a whole.

South
21%
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e Pie Charts -
e Bar/ Column Charts 25%
e Area Charts

- Aug -Sep - Oct - Nov

https://www.excelcampus.com/charts/pie-charts-best-practices/



https://www.excelcampus.com/charts/pie-charts-best-practices/

Composition

Used to show parts of a whole.

e Pie Charts
e Bar/ Column Charts
e Area Charts
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Do not use
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Comparative

Use for comparing, ranking,
contrasting data.

Bar / Column Charts
Circular Area Charts
Bubble Charts

Line Charts

Which type of loan is the most popular?

https://www.tableau

.com/chart/what-is-

bubble-chart



https://www.tableau.com/chart/what-is-bubble-chart
https://www.tableau.com/chart/what-is-bubble-chart
https://www.tableau.com/chart/what-is-bubble-chart

Scatter Plots & Correlation Examples
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Use to visualize correlations and
interactions between values.
e Scatter Plots
e Histograms
e Alluvial Diagrams +
e Geospatial .
e Heat Maps " :



Distribution

Use to visualize correlations and
interactions between values.

Scatter Plots
Histograms
Alluvial Diagrams
Geospatial

Heat Maps

BRERE88RERT
o

ERRYLENREE88REEBIRIBINNSS
N RN E B AR N NNOR RSN NN NN

BRI NN NN
REEBRREE
B NN

8838

600,000

“M\Hm..,,_,

400,000

200,000

200,000 400,000

600,000



® gg,.ﬁiﬁvima g g
@B %5aisc inc. ® @5 ® So@Hrsdhetworks nc
ReverbNation
Lo @ Vicrosoft Cofpération ® MYSP‘“’
& Looo
[ ) £C2 tnc: @ raluten
[ ] M. tSk;:i” d @ vahoo!
asterCart

® “"“"“ﬁayaneer @_American Express P @ univision

@ Neterier @ urnicca@Ftns pastal Service.
Elance @ Unitéd Parcel Servici

. DHL Express 02

Apple Inc @ Verizon Communications

@_Amazon.com

I @ nidinc
e a I O n a 05 i

Use for visualizing and tracing o5 ™

. R'fmsung Telecommunications
. I I W 85 18
relationships and dependencies. i

Network Graphs
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Tree Graphs e
Treemaps




2017 LEBANESE ELECTION LAW

2018 SEATS BY CONFESSION
Distribution of seats by confession and district
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US national park visitation by designated park type.
120 Million Park Visitors

National Park
100
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Use to show change over time. . M sy
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Temporal

Use to show change over time.

e Line, Bar, Column Charts
e Heat Maps
e Gantt Charts

House Hunting All Day, Every Day R (5.}

Most people search for homes on Mondays at 9:00 PM. When are you window shopping? -
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Geospatial

Use to illustrate spatial relationships
and distributions.

Choropleth

Flow Maps

Dot and Bubble Maps
Network Maps
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Geospatial

Use to illustrate spatial relationships
and distributions.

Choropleth

Flow Maps

Dot and Bubble Maps
Network Maps




Word/Topic
Clouds

Use to show frequency
and co-occurrence of terms.
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Elements of design for aesthetics



Use of Space
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Color
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Image and Diagram

Bumps, Bruises and Breaks

Heading into Super Bow! week,
NFL players have collectively
sustained more than 1,300
injuries on the field this season.

AHC Survey
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(eMP1) (EHR) |
o,
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Other 9

Sources: SimpleTherapy;
iStock photo Bystration
The Wall Street Journal



Physicalization

Three Dimensional
Interactivity




Best Practices for Legibility



Sales over time by purchase type
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Titles should contain the insight not the description



REVENUE VS. RATING

Product Type
@ Productt
@® Product 2
® Product3
@ Product 4

Production Cost
$600

Revenue

$100

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100
Consumer Rating

Legends associate visual aesthetics with simple labels.
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SSP5-8.5
| The near-linear relationship i
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Axes labels describe the data and its units, on chart labels
keep eyes close.
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Accessibllity
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For divergent schemes try red to blue or purple to green:

e Use universal file types
that anyone can open such

as .png or .jpg.
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graduation gown.
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Data-ink ratio

Emissions of Green House Gases

000 Tonnes of SO,/MNo/VOC Increased SO, emissions from
increased power demands.
250 2
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3. Applying the Principles of Design



€he New Hork Eimes

Jan. 6, 2022

Jan.

New Covid-19 cases,
United States

2022
0 < 150K cases ;

7-day

average

Oct. April

July



Percent of U.S. Population by Age Group, 1950-2060
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Buffalization Data Visualization Challenge

https://buff.link/2



https://buff.link/2

Thank you!

Comments? Questions?

Reach out to us with questions:
crdds@colorado.edu

Melissa Cantrell & Ellery Galvin

@r Center for Research Data & Digital Scholarship
=

J UNIVERSITY OF COLORADO BOULDER
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