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Why Visualize Data?

Data visualization is the visual
representation of information and

data.

—

Prepared data

Image

The end goal is to help users pull out
insights quicker and more effectively
than in non-visual formats.

Memory retention after 3 days

10% 65%

Text or Audio Only Text + Picture

Krum R. Cool Infographics: Effective Communication with Data
Visualization and Design. 2014.




3 Steps to Effectively Communicate Your Findings
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What is the objective Who is the How best to
and the message? audience? deliver it?
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The Objective

Explore
Help users navigate the data

Explain
Inform, present an argument, convince

Excite

@ Inspire an emotional response




WHAT

The Message: What Do You Remember?

Daily maximum temperatures in Portland, 1979-2021 Daily maximum temperatures in Portland, 1979-2021
120 deg. Fahrenheit 120 deg. Fahrenheit

o Last 3 days
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Yau N. “Analytical Stand-in — The Process 146”. https://flowingdata.com/2021/07/01/process-146-analytical-stand-in/.



https://flowingdata.com/2021/07/01/process-146-analytical-stand-in
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Poll: Share with us!

What is the most common objective of the
reports/visuals you work on?

Explain Excite




Understanding Your Audience

Who is consuming this
information?

* Tone

e Familiarity with topic

 Areas of interest

Gunn E. Who is your chart for? 2020. https://medium.com/nightingale/who-is-your-chart-for-753fee6b5d16



https://medium.com/nightingale/who-is-your-chart-for-753fee6b5d16

CD Chat: Share with us!

Who do you most often communicate evaluation
findings to?



Using Social Math for Complex Statistics

Social math is simplifying complex statistics by reframing them within

more familiar contexts. _ _
Who gets the biggest slice

. io’ ?
¢ Use whole numbers when possible. of Ohio’s proposed tax cut?
* People tend to think on a log scale (one, two,
few, many).
* Simplify percentages and proportions to “One
in ” statements.
* Easier to interpret denominators in 10s, 100s, Enough for one slice ayear.
1000s. In the middle? $48*
L. You can buy a cheap pizza maker.
* Use metaphors. Compare statistic to Atthe top? $2,515°
something familiar to your audience. Round trip for 2 to Florence, with enough
. . . left over for plenty of real Italian pizza.
*  Familiar object, city, landmark. “Average tax cut

Berkeley Media Studies Group. Using social math to support your policy issue. 2015. http://www.bmsg.org/blog/using-social-math-to-support-
your-policy-issue/



http://www.bmsg.org/blog/using-social-math-to-support-your-policy-issue/
http://www.bmsg.org/blog/using-social-math-to-support-your-policy-issue/

Using Social Math for Complex Statistics

Social math is simplifying complex statistics by reframing them within
more familiar contexts.

(t Mona Chalabi
A

N Use WhOIe numbers When possible, Itfh);ogrzr:dtgz:)ig:.eterofan Oreo cookie, then Jeff Bezos is the diameter of
* People tend to think on a log scale (one, two,
few, ma ny). If U.S. household wealth is:
* Simplify percentages and proportions to “One
in " statements.
« Easier to interpret denominators in 10s, 100s, Q
1000s.

* Use metaphors. Compare statistic to
something familiar to your audience.
*  Familiar object, city, landmark.

Berkeley Media Studies Group. Using social math to support your policy issue.
2015. http://www.bmsg.org/blog/using-social-math-to-support-your-policy-issue/. Image by Mona Chalabi (@MonaChalabi)



http://www.bmsg.org/blog/using-social-math-to-support-your-policy-issue/

CD Chat: Share with us!

Convert this statement into a social math statement:
7,000 high school students drop out every day.



Understanding Your Audience

When, where, how will they
be interacting with the
visualization?

e Context and environment
* Time available

e Device

Gunn E. Who is your chart for? 2020. https://medium.com/nightingale/who-is-your-chart-for-753fee6b5d16



https://medium.com/nightingale/who-is-your-chart-for-753fee6b5d16
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Picking the Best Format

INTERVAL

COVID-19 Data Explorer

N Confirmed cases 7-day rolling average Relative to Population O Color by test positivity
. . L[] -
* What is the objective?
. Q Type to add a country or re . . ) . R
Daily new confirmed COVID-19 cases per million people
Sort by | New cases (per ... IF  7-dayrolling average. Due to limited testing, the number of confirmed cases is lower than the true number of infections.
United States 39.38 BB Table S Map I Chart £ Settings

United Kingdom 6.41 |

* How much time does

your audience have? e
Dashboards give lots of |
options for exploration —

Canad:

Northern Mariana

Ll L 11.53 -
but require time s : S
o o = _— 3 — India

[ Armenia 591 Mar 1, 2020 Feb24,2021 Sep12,2021 Mar31,2022 Oct 17,2022 Nov 22,2023

O European Union 493 »  Jan8,2020 o @ Nov22,2023
O Guam 3.33 Data source: WHO COVID-19 Dashboard - Learn more about this data e P =

. ccey
X Clear selection Related: Since 8 March, we rely.on data from the WHO for confirmed cases and deaths (%

Edouard Mathieu, Hannah Ritchie, Lucas Rodés-Guirao, Cameron Appel, Charlie Giattino, Joe Hasell, Bobbie Macdonald, Saloni Dattani, Diana Beltekian, Esteban Ortiz-Ospina and Max
Roser (2020) - "Coronavirus Pandemic (COVID-19)". Published online at OurWorldInData.org. Retrieved from: 'https://ourworldindata.org/coronavirus' [Online Resource]
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Picking the Best Format

* What is the objective? Meal: Detailed report Apperi

30-Page Report
with Unlimited Visual Appendices

[ [l [l [l o [ [l
* How much time does e edeC
your audience have? f;:dryf‘r“r"rﬂ—r:—ff-p—g—ff—

. Snack: Concise summary Bite: Most important
Content in a large report information in a single image

can be repurposed for S 1-Page

Summary

different audiences. 1] ] Ao

Emery A. Unlimited visual appendices: The bare minimum for designing reports that actually inform decisions.
https://depictdatastudio.com/the-30-3-1-approach-with-unlimited-visual-appendices-the-bare-minimum-for-designing-reports-that-
actually-inform-decisions/



https://depictdatastudio.com/the-30-3-1-approach-with-unlimited-visual-appendices-the-bare-minimum-for-designing-reports-that-actually-inform-decisions/
https://depictdatastudio.com/the-30-3-1-approach-with-unlimited-visual-appendices-the-bare-minimum-for-designing-reports-that-actually-inform-decisions/

Picking the Best Format

* What is the objective?

* How much time does
your audience have?

Posters and creative
formats can get a message

daCross at—a-glance.

https://housingtrustfundproject.org/campaigns/making-your-case/communication-strateqy/being-heard/social-math/

e Sy e .



https://housingtrustfundproject.org/campaigns/making-your-case/communication-strategy/being-heard/social-math/
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Selecting Your Visualization Type

Visualization type depends on objective and variable types. Data visualization
catalogues are a good place to start.

Qualitative Chart Chooser - :"” =l ouantitative
By Jennifer Lyons & Stephanie Evergreen .':m: 23% .: ‘ ' Gha:: :::::Es:: :*1"
Tyit
PieDonuc Hisoge TeeMsp  wap
are Parts of o
® e

Pure Qualitative Some Quantification

........

are you
trying to : 2 + side Back-10-8: Plot Dumbbell Dot
tell? 5 0F & 3 2 H s _/- -- i
T dota e LI i FIN T A R A A o e II“ mE .&‘ “I I'l
S mE e o Im
nnnnnn e O e O o o L4
S
? ? . . . . - '
conpaiicn @ @ ° ° o o o o o o L o S
s L B ® 0 o 0 o o o
commenvots @ @ O © o O o

Rl For more see
StephanieEvergreen.com/blog

Presenting Data Effectively
Effective Data Visualization

Evergreen Data. https://stephanieevergreen.com/ The Data Visualization Catalogue. https://datavizcatalogue.com/



https://stephanieevergreen.com/
https://datavizcatalogue.com/
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Selecting Your Visualization Type

e Reformat traditional visualizations to catch attention.

$1,200 1

2000 2000 018

Graphics by Mona Chalabi (@MonaChalabi) Yocco, V. and Pulli, A. 2016. Social Math: A Method to Make Complex Data
Meaningful. Bulletin of the Association for Information Science and Technology.
https://onlinelibrary.wiley.com/doi/full/10.1002/bul2.2016.1720420507



https://onlinelibrary.wiley.com/doi/full/10.1002/bul2.2016.1720420507

* Journey Maps

Selecting Your Visualization Tvpe

« Linda’s Journey Map

¢ Browse information or learn more on a general topic

Stage of Journ <7 Identifies G (e o
sTA R B u c K ge of J ey R e \ Looks for Information ({37 Find Information ( Seeks Help
Customer Journey M Linda's friend, Dottie, tells ~ Turns on Clicks on Doesnt  ClicksonUSA.  ReadsUSA.  Clicks on link Begins Filsout  Checks here-
Activities her to look for grants computer and  Grants.gov understand govlinkon  govBenefits, to Benefits.  Benefits.gov Benefits.gov mail later and
Googles and then Search Grants ~ Grants.gov Grants, and gov Benefit webformand  sees response
"Government Search Grants  information home page Loans page Finder, but it types a from Benefits.
3 Grants" and goes back under Financial  and realizes takes too long  message to gov
§ toGrants.gov  Assistance she is not and she clicks  ask how she
i Homepage eligible for a "Contact Us" to can get
5 o = grant findareal financial help
3 person
< [ X
2 . Polite
£ @ ~oma ‘ :
- ‘ " www grants gov|
, s ® coneses e o o 5| i =
Baseline ¢ - - - - - - - - - - - - - - — -
@ Fake Greeting
@ Worry ® Lo @ FactoryLine

©

@ cod

@ Confined

Poached Experience

o) 9 =]

X |
A |
'
|

Anticipate Enter Engage ! ' ‘
| | | ] i ' i
1 | 1 ‘ i @ : : : ® ®
Touchpoints Office Car  Walk-in Line Order Pay Sit Drink . 4 v y : : 5 i A :
po Y Thankful Dottie is such a Feelsalittle  Feels confused  Thinksthis Ihopethislink Encouraged Feels Overwhelmed Hopelessand  Disapp d
good friend nervousand  and decidesto  seems easy has what I but needs optimistic by the discouraged,  there is more
Feelings and unsure, and try again in need clarity, questions. not sure this to do and
Images from {osities/26-chilling-photos-of d h Needs hopeful her case she comfort, and Needstoknow  isgoingto  needs support
i _web& i icle&utm-campai eb search will missed it reassurance this is the help and hope
] i ISHESD
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Testing and Iterating

Where We Came From and Where We Went, State by State

By GREGOR AISCH, ROBERT GEBELOFF and KEVIN QUEALY UPDATED August 19, 2014

We charted how Americans have moved between states since 1900.
See how your state has changed.

Where people born in California have moved to: New! | {2 Switch to Migration Into California

a

Stayed in California
Moved to other states inthe V& i
Moved to other states inthe South 8%
I
1 'OTHER STATES IN THE MIDWEST L
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2012

Aisch G, Robert G, Quealy K. Where we came from and where we went, state by state. 2014. https://nyti.ms/2jRA6xh



https://nyti.ms/2jRA6xh
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Testing and Iterating

Where We Came From and Where We Went, State by State

By GREGOR AISCH, ROBERT GEBELOFF and KEVIN QUEALY UFDATED August 19, 2014

We charted how Americans have moved between states since 1900.
See how your state has changed.

Where people living in California were born: New! | €2 Switch to Diaspora Out of California

Born in California
45%
54%

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2012

Aisch G, Robert G, Quealy K. Where we came from and where we went, state by state. 2014. https://nyti.ms/2jRA6xh



https://nyti.ms/2jRA6xh

HOW

Testing and Iterating

How a sluggish vaccination program
could delay a return to normal and invite
vaccine-resistant variants to emerge

That day, Biden reaffirmed his “100
million shots in 100 days” pledge to
administer 1 million shots per

day over his first 100 days in office .

R

Shots per day 1.00M

120M total vaccine doses

First 100 days

80OM

40M

0
Jan. Feb. March April

Stevens H, Steckelberg A, Ahmed N. How a sluggish vaccination program could delay a return to normal. 2021.

H=



https://www.washingtonpost.com/nation/interactive/2021/vaccination-pace-herd-immunity/

Improving Your Visualizations

Step-by-step examples for creating more effective visuals
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Example #1
BEFORE

Main message:

Customers experienced | When responding to the question “What could have been

. . . 1 9” ] . .

issues with webinar improved? k customgrs top 3 responses Yvere complaints with
AV (poor video quality), the presenter’s visuals and an unclear

Types of issues: agenda.

° AV quallty mg-lam"sﬂ:gt;z:g:l;:gge was logging into the webinar.”

° ici i «  “The AV quality is was difficult.”

DefICIent visua IS . 'Sone)ehmzl;atr:z psresaei?er'sc‘:«t)nce was very garbled for me. Very distracting to the flow and when asking a question, | didn't
° Unc|ear agenda know if | was heard/understood.”
. other issues The presenter’s visuals were lacking:

» “Technical issues impacted my ability to see the presenter’s visuals.”
* “"Many times the PPT froze or didn't work."

Sample comments
The agenda was undlear:
» “The webinar started late with a lot of time wasted.”
. . “Bad pre-sharing of information, no time keeper, no clear goal.”
Act'on |tem » ‘The agenda seemed very fluid and | was confused around the main point.”

http://www.storytellingwithdata.com/blog/2018/10/10/three-tips-for-storytelling-with-qualitative-data



http://www.storytellingwithdata.com/blog/2018/10/10/three-tips-for-storytelling-with-qualitative-data
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Making Your Message Pop

Good data visualizations deliver insights by leveraging the things our brains
do well for free.

= Use pre-attentive attributes

: . Pre-Attentive Attributes
sparingly and consistently to

direct attention Hue Length Added Marks
= Declutter EETER ®000
= Use text to explain if needed EETHE O®00
: : B
= Create a visual hierarchy to EEUE O00O0®

organize




LARGEST TEXT SIZE

Example #1
BEFORE

a Main message:
Customers experienced
issues with webinar

e Types of issues:

When responding to the question “What could have been
improved?”, customers’ top 3 responses were complaints with
AV (poor video quality), the presenter’s visuals and an unclear
agenda.

« @Ay quality

+  ® Deficient visuals

. Unclear agenda

. Otherissues I

a Sample comments

e Action item

Complaints with AV quality:
» “The main challenge was logging into the webinar.”

“The AV quality is was difficult.”
» ‘Sometimes the presenter’s voice was very garbled for me. Very distracting to the flow and when asking a question, | didn't
know if | was heard/understood.”

The presenter’s visuals were lacking:
» “Technical issues impacted my ability to see the presenter’s visuals.”
* “"Many times the PPT froze or didn't work."

The agenda was unclear:
* “The webinar started late with a lot of time wasted.”

“Bad pre-sharing of information, no time keeper, no clear goal.”
* “The agenda seemed very fluid and | was confused around the main point.”

http://www.storytellingwithdata.com/blog/2018/10/10/three-tips-for-storytelling-with-qualitative-data

HOW
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http://www.storytellingwithdata.com/blog/2018/10/10/three-tips-for-storytelling-with-qualitative-data

Takeaway message is clear

Top three areas for
improvement are clear

Given option to look at
sample comments
grouped by area

Action item is prominent

Example #1

AFTER

Customers experienced issues with webinar

Top issues with webinar

Deficient visual

Sample verbatim comments

The main challenge was logging into the webinar

Let’s discuss an immediate action plan for next quarter.

http://www.storytellingwithdata.com/blog/2018/10/10/three-tips-for-storytelling-with-qualitative-data
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http://www.storytellingwithdata.com/blog/2018/10/10/three-tips-for-storytelling-with-qualitative-data

Create a report on tobacco
product use among high
school students after data
release

= |nterested in most popular
tobacco product used in 2018

= |nterested in change over
time (2011 to 2018)

Example #2

HOW

Tobacco use in the past 30 days among adolescents in

grades 9-12, 2011 and 2018

H=

Product 2011 2018
Cigarettes 15.8 8.1
Cigars 11.6 7.6
Electronic cigarettes 1.5 20.8
Hookah 4.1 4.1
Pipe tobacco 4.0 1.1
Smokeless tobacco 7.9 5.9
Pipe tobacco 4.0 1.1
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Example #2

Create a report on tobacco
product use among high W
SChOOI StUdentS after data e Do not confound it with a histogram.

e Long labels? Think of an horizontal version.
rE|eaSE BARPLOT . rtin rs often add insight.

Represents the value of entities using bar of various

" Interested in most popular
tobacco product used in 2018

Barplot is sometimes described as a boring way to

visualize information. However it is probably the

u Inte rested in Change over most efficient way to show this kind of data.
Ordering bars and providing good annotation are

time (2011 to 2018) m———
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Tobacco use in the past 30 days among
adolescents in grades 9-12, 2011 and 2018

25
20
15
10

|
) & S N O ) Q
& @ @ ¥ Ny X
. \Q(b ‘2‘ e\o %\0 Q)\O
@) . S .
© N
o Q
<f ?

m2011 =2018
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Tobacco use in the past 30 days among
adolescents in grades 9-12, 2011 and 2018

Cigarettes

Cigars

Electronic cigarettes
Hookah

Pipe tobacco

'1I[“

Smokeless tobacco

10 15 20 25
m2011 =2018

o
a
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Tobacco use in the past 30 days among
adolescents in grades 9-12, 2011 and 2018

Electronic cigarettes —
Cigarettes r
Cigars |
Smokeless tobacco

—
Hookan NN
F

Pipe tobacco

0 5 10 15 20 25
m2011 =2018



Most used tobacco products in the past 30
days among high school students, 2011 and

Electronic cigarettes

Cigarettes
Cigars
Smokeless tobacco

Hookah

2018

m2011 =2018

25

HOW

of

H=




Most used tobacco products in the past 30

days among high school students, 2011 and
2018

Electronic cigarettes
Cigarettes

Cigars

I“l

Smokeless tobacco

Hookah

5 10 15 20 25

m2011 m2018 S
~



Most used tobacco products in the past
30 days among high school students

m2011 =2018

Electronic cigarettes !

20.8

15.8

®
—_—

Cigarettes

Cigars

Smokeless tobacco

41

Percent of high school students

HOW

M=




Most used tobacco products in the past
30 days among high school students

2011 m2018
PR 1.5
Electronic cigarettes _ s
Cigarettes N ;. 15.8
e
Smokeless tobacco I 5o 7.9
Hookah 4.1
I /-

Percent of high school students

HOW
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HOW

Most used tobacco products in the past
30 days among high school students

O g | 0 5

TN O o
COS . 7.5
Smokeless tobacco B ;o

reokel I 4.

Message:

E-cigarettes were the most
popular tobacco product among
high school students.

H=
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In 2018, e-cigarettes were the [uLE & LT ETRGLETHHL 2=

[T among high school students.

S ® @ © ¢ © ® ¢ © ¢ © ¢ ¢ ¢ o o o o o o o d g t
. (1) useda an e-cigaretie
E-cigarettes = ‘HVH\lHVH\'HVHVHVHVHVHVHVHVHVHVHVHVHVHVHVH\ 21% in the past month

. 3
Cigarettes =

Cigars «mmm

Smokeless %

Hookahs ég)



E-cigarette use

E-cigarettes are the most-used tobacco product among students in
grades 9-12.1n 2018, 1 in 5 currently used an e-cigarette.




Books

== storytelhng

cole nussbaumer knaflic

—~  with
dat ta

Websites

Other Resources

uhwn e

Resources

SECOND EDITION

Your Findings for
Maximum Impact

VISUALIZE THIS

¥

i

- ‘ Information
Dashboard
Design

THE WALL STREET JOURNAL
GUIDE TO
INFORMATION
GRAPHICS

THE DOS & DON'TS
OF PRESENTING
DATA, FACTS,

AND FIGURES

0’ I-IIlIM

Journal of the

Nig htiﬁﬁ"ﬁ

Stephanie Evergreen & Ann Emery: Data Visualization Checklist

Ann Emery: Beginners Step by Step Guide to Data Viz Design Process

Amy Cesal, Maxene Graze, Jonathan Schwabish, Alan Wilson: Data Visualization Style Guide

Lisa Charlotte Rost: An Alternative to Pink & Blue: Colors for Gender Data

Erica Gunn: How to Use Whitespace, the Punctuation Between Visual Elements

;



http://stephanieevergreen.com/wp-content/uploads/2016/10/DataVizChecklist_May2016.pdf
https://depictdatastudio.com/data-visualization-design-process-step-by-step-guide-for-beginners/
https://www.datavizstyleguide.com/
https://blog.datawrapper.de/gendercolor/
https://nightingaledvs.com/how-to-use-whitespace-the-punctuation-between-visual-elements/

Other Examples

N

Resources

USGS Viz Lab https://labs.waterdata.usgs.gov/visualizations/index.html|#/
NY Times Graphics https://www.nytimes.com/spotlight/graphics

WaPo Data Viz Newsletter
https://www.washingtonpost.com/newsletters/how-to-read-this-chart/
Policy Viz Blog https://policyviz.com/blog/



https://labs.waterdata.usgs.gov/visualizations/index.html
https://www.nytimes.com/spotlight/graphics
https://www.washingtonpost.com/newsletters/how-to-read-this-chart/
https://policyviz.com/blog/

JINA JOAN DCRUZ
JDCRUZ@CDC.GOV

FLORENCE LEE
FLEE2@CDC.GOV

For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY: 1-888-232-6348 www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the official
position of the Centers for Disease Control and Prevention.
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Extra Slides



t Electronic cigarettes

‘ Cigarettes
‘ Cigars
‘ Smokeless tobacco

Hookah

HOW

Most used tobacco products in the past
30 days among high school students

Message

While the use of most tobacco
products decreased over the last 5
years, e-cigarette use increased
dramatically among high school
students.

H=




E-cigarettes

Cigarettes

Cigars

Smokeless tobacco

Hookahs

Pipe tobacco

Between 20110 and 2018@, e-cigarette use among
high school students increased by 19 percentage points.

Use of other tobacco products either decreased or did not change.

21%
O ®

8%

8%

6%

4%

1%

HOW

M=




Tools

Datawrapper RAW .ra0he 0 mapbox @
vzo SIS . Flourish® .esri M HIGHCHARTS 3‘

B Crartculator QUlik @

6 EEEN  iiobiecs AW @ python
<

>
Lower Higher
(Primarily drag- and-drop Barrier to Entry (Primarily programming
or click-based) languages)

Schwabish, J., 2021. Better Data Visualizations: A Guide for Scholars, Researchers, and Wonks. Columbia University Press.




