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Pre-attentive Perception

Pre-attentive processing is the subconscious accumulation of information... All available information is
pre-attentively processed. Then, the brain filters and processes what is important. Information that has
the highest salience (a stimulus that stands out the most) or relevance to what a person is thinking
about is selected for further and more complete analysis by conscious (attentive) processing.

Preattentive Attributes in Visualization — An Example



https://en.wikipedia.org/wiki/Pre-attentive_processing

“The goal of visualization is to aid our
understanding of data by leveraging the
human visual system’s highly tuned
ability to see patterns, spot trends,
and identify outliers.

—Jeffrey Heer, Michael Bostock, Vadim Ogievetsky

A Tour Through the Visualization Zoo




Data Visualization Skills

Computer

| Statistics
Sclence :

Data

Analytics
Software tools

Interaction
design

Storytelling

Art Rhetoric

Visual cognition and
perception .
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choose domain

define question

explore existing
solutions
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The Five-Step Process

i "

find and clean
data

exploratory
data analysis

transform and
summarize data
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design visual
encoding

design interactions

design layout and

storytelling

. !

rapid prototypes

define data

structures

design system

architecture

The Power of Visualization in Data Science

Do encoding and
interaction...

... answer the
guestions?

...provide (new)
insights?

T


https://towardsdatascience.com/the-power-of-visualization-in-data-science-1995d56e4208
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DATA INFORMATION

STORY

What is the difference between data and information? https://www.eurobricks.com/forum/index.php?/forums/topic/71984-moc-small-train-station/




Pie vs Column



Length (aligned)

A
PEEUENe | A study done showed that
position is the best, followed by
Length length, angle and slope, area,
|I volume, and lastly, color and
density.
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https://datavis.readthedocs.io/en/latest/visual _encoding.html




Elements of a Chart
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Color

THE USE OF COLOR IN DATA VISUALIZATION
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Source: The Big Book of Dashboards (Figure 1.16)




M&M’s, Reese’s Are the Kings of Halloween Candy

Shares of U.S. adults who selected each of the following
candies as one of their favorites:

M&M's
Reese's Peanut Butter Cups
Kit Kat
Hershey's bars
Snickers
Hershey's Kisses
Butterfingers
Almond Joys
Twix

Milky Ways
Nestle Crunch
Reese's Pieces
Caramels
Starbursts

3 Musketeers
Skittles

Jolly Ranchers
Mounds
Twizzlers
Tootsie Rolls
Whoppers

100 Grand
Hard candy
Candy corn
Lifesavers

Sour Patch Kids

V., MORNING CONSULT

43%
42%
41%
38%
35%
34%
34%
28%
25%
25%
24%
24%
23%
23%
21%
21%
20%
19%
18%
17%
17%
16%
16%
16%

Poll conducted Oct. 1-5, 2021, among 2,200 U.S. adults, with a margin of error of +/-2%.

53%
53%

Bar Chart

This Halloween, Americans Are Ready to Party Like It's 2019



https://morningconsult.com/2021/10/06/halloween-costumes-parties-candy-2021/

Grouped Bar Chart

Roughly 1 in 3 Americans Plan to Dress Up
This Halloween — the Same Share Who Did in 2019

Shares of U.S. adults who said they wore a costume for
Halloween in 2019 and 2020, and plan to in 2021

m2019 m2020 m2021

All adults 24%
31%
GenZ 47%
52%
Millennials 42%
54%
Gen X 18%
26%
Baby boomers 7%
10%

v, MORNING CONSULT

olls conducted Sept. 23-25, 2020, and Oct. 1-5, 2021, among 2,200 U.S. adults each, with margins of error of +/-2%. . . .
his Halloween, Americans Are Ready to Party Like It’s 2019



https://morningconsult.com/2021/10/06/halloween-costumes-parties-candy-2021/

Doubts that international community o

can reduce effects of climate change Ive rge nt a r a l l
are common but not ubiquitous

% who are ___ that actions taken by the international
community will significantly reduce the effects of global
climate change

Not confident Confident

Canada 51% 48%

us.

Germany
Netherlands
UK

Spain
Greece

ltaly
Belgium
Sweden

France

South Korea
Singapore
Australia
Japan
Taiwan

New Zealand

OVERALL
MEDIAN

52

Note: Those who did not answer not shown.

Source” Spring 2021 Global Attitudes Survey. Q35.

“In Response to Climate Change, Citizens in Advanced Economies
Are Willing To Alter How They Live and Work”™

PEW RESEARCH CENTER In Response to Climate Change, Citizens in Advanced

Economies Are Willing To Alter How They Live and Work



https://www.pewresearch.org/global/2021/09/14/in-response-to-climate-change-citizens-in-advanced-economies-are-willing-to-alter-how-they-live-and-work/

Many are concerned climate change will personally
harm them during their lifetimes

% who are ___ concerned that global climate change will harm them
personally at some point in their lifetime

Divergent Bar Chart

Not atall Nottioo Somewhat Very
us. 39 17 | 22 60
Greece 13 87
italy 20 5 15 80
Germany 23 75
Belgium 32 11| 21 68
Netherlands 41 16 | 25 59
Sweden 56 44
South Korea 11 2“ 88
Singapore 24 7017 76
Japan 26 74
Taiwan 27 72
New Zealand 33 66
pustalia 35 o4 i fesoons o e hange, Clicns e



https://www.pewresearch.org/global/2021/09/14/in-response-to-climate-change-citizens-in-advanced-economies-are-willing-to-alter-how-they-live-and-work/

Publics are divided over the economic
impact of international actions to
address global climate change

% who think actions taken by the international
community to address global climate change, such as the
Paris climate agreement, will __ (survey public’s)
economy

Stacked Bar Chart
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benefit impact harm know
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https://www.pewresearch.org/global/2021/09/14/in-response-to-climate-change-citizens-in-advanced-economies-are-willing-to-alter-how-they-live-and-work/

Younger adults tend to be more concerned than older D Ot p I Ot
counterparts that climate change will harm them
% who are very/somewhat concerned that global climate change will

harm them personally at some point in their lifetime, among those ages ...

Youngest-
65+ 50-64 18-29 oldest diff
Sweden | é ‘ l é | +40
25% 37% 65%

New Zealand | —0 -O +31

49 59 80
Australia 1 O 4 O | +30

49 64 79
U.S. CO— —O | +19

52 55 71
France , , O 90— +18
67 80 85
Canada | —0—@—0 | +18
57 6575
UK | | O® ( | +11
65 7076
Greece | | @0 -12
82 90 94
South Korea 1 | & ) -15
79 90 94

In Response to Climate Change, Citizens in Advanced
Economies Are Willing To Alter How They Live and Work



https://www.pewresearch.org/global/2021/09/14/in-response-to-climate-change-citizens-in-advanced-economies-are-willing-to-alter-how-they-live-and-work/

Intense concern about the personal effects of climate change has increased
sharply in several major economies since 2015

% who are very concerned that global climate change will harm them personally at some point in their lifetime

Germany UK Australia South Korea

+19 point +18
increase
/ 45
37 37
/ / / 34 32
18 19 18
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100 %

0/ 34
27

0 ] 1 I 1
2015 2021 2015 2021

2015 2021

In Response to Climate Change, Citizens in Advanced

Economies Are Willing To Alter How They Live and Work



https://www.pewresearch.org/global/2021/09/14/in-response-to-climate-change-citizens-in-advanced-economies-are-willing-to-alter-how-they-live-and-work/

Simplicity takes discipline and courage

CHANGE IN HEALTH SPENDING AND GDP

PERCENTAGE CHANGE OVER PREVIOUS YEAR

+14%

+12%
+10%
+8%

+6%
+4%
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ANNUAL GROWTH IS DECLINING

ANMUAL GROWTH IN HEALTH CARE SPENDING
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“I have only made this letter longer because | have not had the time to make it shorter.”

— Blaise Pascal

Visualizations That Really Work



https://hbr.org/2016/06/visualizations-that-really-work

CHANGS

CREATE §uPpORT

IMPLEMENT ‘

understand the
context

EMPOWER,

Storytelling with Data

b : AW >
eliminate
choose an clutter focus
effective visual attention

Storytelling with Data

tell a
story


https://www.storytellingwithdata.com/chart-guide

Recap

* Your mission is to enrich:
1. Data
2. Information
3. Story

* Declutter and highlight to focus the viewer’s attention
* Make use of the annotation layer

 What makes a good visualization?
v’ Information
v’ Story
v Goal
v’ Visual



INTEGRITY
accuracy
consistency
honesty

information
the art of journalism

structuring & harmonising information

David McCandless

What Makes a Good Visualization?

INTERESTINGNESS USEFULNESS
relevant useable
meaningful fitting
new efficient
« proof of concept
. ~ * prototype template .
information visual form
(data) (metaphor)

* schematic * scamp / storyboard
- wireframe « detailed sketch

successful
visualization

rough sketch «
art«

useless

* eye candy
« data art
« pure data viz

taken from new book

InformationisBeautiful.net Knowledge is Beautiful

What Makes a Good Data Visualization?

explicit (mplicit)

BEAUTY
structure
appearance
harmony

visualization
the art of design

structuring & harmonising visuals

find out more
bit.ly/KIB_Books



Questions and Discussion



Software tools

Datawrapper Flourish™

https://www.datawrapper.de https://flourish.studio

 +

+ableau

https://www.tableau.com



https://flourish.studio/
https://www.datawrapper.de/
https://www.tableau.com/

* Software
* Tableau for exploratory data analysis and interactive dashboards
e Tutorial videos on LinkedIn Learning

* Book Practical Tableau: 100 Tips, Tutorials, and Strategies from a
Tableau Zen Master

e Flourish Studio for animations

e Tutorial videos by Alberto Cairo

* Datawrapper for charts and maps

RESOURCES * Cama or miopraphic

* Design Books

* Storytelling with Data: A Data Visualization Guide for Business Professionals
* Now You See It: Simple Visualization Techniques for Quantitative Analysis

* Information Is Beautiful

e Good Charts: The HBR Guide to Making Smarter, More Persuasive Data
Visualizations

* Functional Art, The: An introduction to information graphics and visualization

e Data Visualization Society

* Nightingale Medium Journal


https://www.tableau.com/
https://www.linkedin.com/learning/tableau-essential-training-2020-1/apply-the-power-of-tableau-2020-to-your-data?u=2194065
https://www.amazon.com/Practical-Tableau-Tutorials-Strategies-Master/dp/1491977310
https://flourish.studio/
https://www.youtube.com/watch?v=cN1Q9MusZbc
https://www.datawrapper.de/
https://academy.datawrapper.de/
https://www.canva.com/
https://www.canva.com/infographics/templates/
https://www.amazon.com/Storytelling-Data-Visualization-Business-Professionals/dp/1119002257/ref=sr_1_3?crid=343J89C10BSEC&dchild=1&keywords=storytelling+with+data&qid=1605159521&s=books&sprefix=storytelling%2Cstripbooks%2C162&sr=1-3
https://www.amazon.com/Now-You-See-Visualization-Quantitative/dp/0970601980/ref=sr_1_1?crid=DW6JF5T52DGH&dchild=1
https://www.amazon.com/gp/product/0007492898/ref=dbs_a_def_rwt_bibl_vppi_i4
https://www.amazon.com/dp/1633690709/?coliid=I2RDCYQT07YMO1&colid=1I9PBPJJJWFKU&psc=1&ref_=lv_ov_lig_dp_it
https://www.amazon.com/gp/product/B0091SXDOM/ref=dbs_a_def_rwt_bibl_vppi_i2
https://www.datavisualizationsociety.com/
https://medium.com/nightingale

