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Course Objectives

By the end of this course, participants will be able to:
- Summarize the basics of communication theory.

- Select strategies for creating effective messages,
charts, and graphs.

- Develop clear and memorable stories from data.
- Create basic chart types using Excel.

 Access publicly-available resources that can be used
for data visualization.
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Learning Objectives

ldentify the appropriate data analysis.
Identify the appropriate data visualization type for your data.

Create a data chart/graph
Create an effective data visualization

Understand how to incorporate health equity in creating your
visualization.

a > b -
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Crafting Your Message

- What is the question that your audience is asking? (or should
be asking?)

- Use a What? So What? Now What? Approach

- Use a Story Approach—Current Reality, Conflict/Threat to

Current Reality, Resolution/New Reality—and make sure to have
a few good characters!
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Small Group Activity — 15 minutes

In your breakout groups,

 Share with your group the data
that you will use for your project
(what is the data, where did it
come from/how was it
collected)

« What is the key question being
asked?

* Who is the target audience for
your data visualization?




Module 2 - Part 1

|dentify the Data and the
Appropriate Data Analysis
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Types of Data

Differences between
measurements, true
Zero exists

Differences between
measurements but no
true zero

Ordered Categories
(rankings, order, or
scaling)

Categories (no
ordering or direction)

Ratio Data

I

Interval Data

i

Ordinal Data

i

Nominal Data
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Quantitative Data

Qualitative Data




A Quick Quiz... Nominal, Ordinal, Interval or Ratio??

« Favorite candy bar
« Weight of luggage
* Year of your birth

* Egg size(small, medium, large, extra large, jJumbo)

Institute for Public Health Practice, Research and Policy



A Quick Quiz... Nominal, Ordinal, Interval or Ratio??

 Favorite candy bar NOMINAL
« Weight of luggage RATIO
* Year of your birth INTERVAL

* £Egg size (small, medium, large, extra large, jumbo)  ORDINAL
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What is the main point of my data?

- A single number — number of cases, prevalence rate, percentage

- Comparison between groups — showing disparities between groups,
comparing county rates, showing prevalence differences over years

- Comparing to a benchmark — comparing your county to the state rate,
or to HP 2030 objectives

- Survey results — this will depend on the type of questions/response
categories that you are using

- Changes over time — comparing rates in one group over time or across
multiple groups over time

- Patterns — you want the audience to see certain relationships between
variables or across groups
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Choosing the Right Statistical Test

- What do we want to achieve with this data analysis? What is
the question being asked?

- ldentify the type of data you have/will collect
- Assess statistical assumptions (data distribution)

- Consider the number of groups, size of the groups, types of
samples (paired or independent)

- Choose your statistical test
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Flow Chart for Scleeting Commonly Used Statistical Tests

Parametric Assumptions:

1. Independent, unbiased samples
2. Data normally distribubed

3. Bqual variances

Type of data?

Discrete, calegorical

Chi-square tests
one and two sample

Type of question

Relmicmhip/ \%ﬁt’emnces

Do you have a true

Differences between

independent variable? what?

' v N Tests for
Equal Variances

Cho |n 'the Ri =
SEression ) ) Bro 15 -
Analyses Carrelation Analysis Wré:tljungms est,

Statlstlcal Test ' ¥ Y

How many treatment
Correlation groups?

Two grou,
= More than two

groups
Parametric assumptions Parametric asssumptions
satisfied? satisfied?
* No ¢ No

Daia transform worked? |

Student’s unpaired 1-1est,)
Paired t-test

a5

Maunn-Whitney U or
Wilcoxon Rank sums test

If significant, do a
post hoc test, e.g.
Tukey's or Bonferroni's

Parametric

No; Monparametric v

€5

|Data transform worked? |

onparametric
Kruskal-Wallis Test

Y

If significant, do a
Dunn’s Test




Questions?
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Module 2 - Part 2

Introduction to Different
Types of Charts



Asthma ED visit rates in Minnesota

50

All sexes combined

40 W/\/

Age-adjusted rate per 10,000

30
*1CD coding
20 change in 2015
10
0

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Year
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Asthma ED visit rates in Minnesota, by age and sex in 2021

Age groups (select one or more) Sexes (select one or more)
All All
Age group

0-4 5-14 15-24 25-34  35-44  45-54  55-64 65+  Allages

80
70

Males

60
50

Females

e e YaNalala
'c race I_\f_\'r _._\_,'_.'\_alulu

40
30
20
10
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How do | choose the right

chart?

Let's start with
quantitative data
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A single number (number of cases;

prevalence rate; percentage)
Big number [1]
lcon array [2]
Pie chart
Bar/column chart

Comparison (showing disparities
between groups; comparing county
rates; showing differences between

years)
Side-by-side column chart
Slope graph [3]
Back-to-back bar chart [4]
Dot plot [5]
Small multiples [6]

Beating a benchmark (comparing your
county to the state rate or to HP2020
objective)

Column chart with benchmark line [7]

Combo chart [8]

Survey results (this will depend on the
type of question/response categories

you are using)
Stacked bar chart
Small multiples [6]
Back-to-back bar chart [4]
Bar/column chart
Number and icon
Pie chart

Parts of a whole
Pie chart
Stacked bar chart
Histogram [9]
Map

Correlations (you want to visually

show how two factors are related)
Scatterplot
Diagram
Don't visualize

Change over time (comparing rates

over time-one group or multiple
groups)
Line chart
Stacked column chart
Deviating bar chart (akin to back-to-back)
Slope graph [3]
Dot plot

Qualitative data

Word cloud
Picture with text

Adapted from Evergreen, S. D. H. (2017). Effective data visualization: The right chart for the right data.




Big Number Icon Array

23% o

COMPARE 2 OR ST T3t

MORE THINGS II I

COMPARE T0 Benchmark Line Combo
A TARGET

RESPONSES [ |
—=J1 R
e Il

Pie/Donut Stacked Bar
" BN
i B
I

VISUALIZE
OPEN-ENDED
COMMENTS

Quote & Pic

Quantitative Data

HEY, THINGS
CHANGED
OVER TIME

Jul

Scatterplot Draw It

Pie/Donut

Slopegraph Back-to-Ba
| =
=

=&

Bullet Chart
SHW SUIWEY Stacked Bar  Small Multiples D]vergmg Bar
Histogram

Word cloud  Stock photo Rep

13 of our

,, hjlf—dcto Lo et

Stacked Column Deviation Bar

Bar/Column

CHART CHOOSER 3.0

BY STEPHANIE EVERGREEN
Dot Plot Dumbbell Dot Small Multiples
-@- —® I
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*— [ 2
—o— o [lI1 N
Indicator Dots Warcy FoR
Metrica @ POTS e
Metric B o
Metric C ’
Bar/Column  Number & Icon Nested
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‘their jobs
Tree Map Map FOR BRANCHING
QUESTIONS!
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=0 u‘i
F
Heat Map Prezi
Theme 1 Thaon
A
¢ '\ ALSO GOOD FOR
— SHOWING FLOW
Slopegraph Dot Plot Sankey
L, ———
——
—3 ®

FOR MORE SEE
STEPHANIEEVERGREEN.COM/TAG/STEP-BY-STEP
STEPHANIEEVERGREEN.COM/BLOG
PRESENTING DATA EFFECTIVELY
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What about if | have qualitative data?

UUAI.ITATIVE BHAHT CH BOSEH 30 BY JENNIFER LYONS & STEPHANIE EVERGREEN

OUANTIFICATION NON-QUANTIFICATION

“[Hn'l‘ LLLEAUS  THEMATIC AMALYSIS WAYS TO HIGHLIGHT A THEMATIC ANALYSIS
el WORD

STORY T — . _— ——
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¥
»
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JOURNEY AP ——
DENORDGRAM -

MAIND MEERING

FLOW/PATH DIAGRAM

HEATMAP
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BUBBLE CHART
SPEEDOMETER ———
IGOKS AND COLOR
GODING

IRDICATOR DOTS
CHANGE FHOTOS ——
NETWORK MAPPING
TIMELINE

—— SPECTRUM DISPLAY —
—— CONCEPT MAPPING —

HIERRRCHY ——

comespsoN 4 —~ —— —F——— — — —

CLUSTER

COMMENT,/WORDS

FOR MORE SEE  sigevaneeveRoREen con/ei06 PRESENTING DATA EFFECTIVELY  EEFECTIVE DATAVISIALZATION

LarTy—
Evergreen, S. and Lyons, J. (2017). Qualitative Chart Chooser 3.0. Evergreen Data. “J .ﬂf///_
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Module 2 Part 2

ldentifying Advantages and Disadvantages in
Different Types of Charts



Types of Bar Graph THE MATH EXPE

Bar Charts v L e

Favourite Color
T A Green
. . c 20+
Great for comparisons between categories. ¢ | o o
= 0 )
5 ©
= Advantages: Easy to compare s 1;? Y e
o o =
categories, clear representation. R —— A > x
Colors —— No. of Children —
* Disadvantages: Can become Vertical Bar Graph Horizontal Bar Graph
cluttered with too many . .
CategOrleS ] A Favourite Color \ Favourite Color
1 20 + 1 20
§ 15 + ;ﬁ 15 +
s 54 s 5+
= =
= X = X
0 Grade1 Grade2 Grade 3 0 Grade1 Grade 2  Grade 3

< //7///2 =
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Line Chart

Produce sales
IN THOUSANDS (USD)

Ideal for time series data (e.g., trends
over time). 80

70

= Advantages: Shows trends 60

50

over time, good for

40
continuous data. 30

20
10

* Disadvantages: May not )
work well for categorical OCT NOVIUDEC AN FER AR APRMAY O
data.
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Scatter Plot

Ground living area partially explains sale price of apartments

Best for showing relationships or
correlations between two variables.

Sale price (k$)

600
= Advantages: Great for showing
correlations/relationship between
variables, outliers.

200

= Disadvantages: Can be hard to

interpret with too much data. . 1000 2000 3000 4000 5000

Ground living area
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Pie Charts

Favorite Type of Movie

Good for showing parts of a whole (use SciFi: 4 (20%)
sparingly).

= Advantages: Simple, easy to Drama: 1 (5%)

understand for part-to-whole

relationships.
Action: 5 (25%)

* Disadvantages: Hard to interpret Romance: 6 (30%)

when there are many segments.
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Questions?
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Module 2 Part 3

Making the Data Chart or Graph



Creating a Good Story with your Data is a Process!

It's about the message—not the software!

BACKGROVUND

1the ssue

kds hav
preconceived bad
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What?
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Now What?  goaks, et=
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M!(ﬁhn&wl' 6mdb jssue, moludc\}m

Owor” CAVTSL: & pilet program

J bl So What?

demonshall sSune

show  befpe § RecommeNDATI ON
0ficr SWIVEY ilot wAs o success
feedback +o lets expard goirg
demonshate forwiacd

suwess of proogram  we poed #94

http://www.storytellingwithdata.com/blog/2014/02/storyboarding



Tools to Make Charts and Graphs

= Excel: Common and accessible tool for basic charts and tables.

= Tableau: Powerful tool for interactive dashboards and advanced
visualizations.

= Google Data Studio: Free tool for creating interactive dashboards and
charts.

" R(ggplot2) / Python (Matplotlib, Seaborn): Advanced tools for customized
and complexvisualizations.

= Power Bl: Another popular platform for creating interactive visualizations.
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Let's Create Some Common Charts/Graphs

DEPARTMENT
OF HEALTH

Home 2 Data, Statistics and Legislation » MN Public Health Data Access Portal E ‘

MN PUBLIC HEALTH DATA MN Public Health Data Access

ACCESS PORTAL

—— Portal

About the Data Access Portal

The Minnesota Public Health Data Access portal (Data Access portal) is an online data

Evaluating New Data . . . .
web resource designed to provide public access to Minnesota data about

Case Studies environmental risk factors and public health. Information on the portal is for anyone
who wants to access and use data and to learn more about the public health, the
RELATED SITES environment and other risk factors. The website was created and is maintained by the
Minnesota Tracking MN Tracking Program at the Minnesota Department of Health (MDH)..
Minnesota Biomonitoring . .
N ﬂ A wealth of environmental public health data can be accessed through the

Minnesota Center for Health Minnesota Public Health Data Access Portal.

Statistics

MMN Cancer Registry,

About the Data Access Case Studies

HEALTH PROMOTION AND Portal

CHRONIC DISEASE DIVISION Case Studies - Read about the
About the Data Access Portal successful use of data bv

Minnesota Department of Public Health Data Access Portal home
page. Click on “Minnesota Public Health Data Access Portal.”
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MN Public Health Data Access Portal

Environmental public health data can be used to inform policies, change behavior and help communities uncover issues to develop solutions and protections for the hazards, exposures and
socioeconomic factors that influence our health. Search here to find environmental issues, trends, geographic patterns and disparities in Minnesota.

_ Videos! How to use the environmental health data portal
Topics by Category .

All Data Topics
Watching videos is a great way to learn. We have
created "how-to" videos so visitors can effectively use
the Minnesota Public Health Data Access portal. You
can find a series of videos explaining portal features

and navigation on the User's Guide page.

Child Health

Climate CDC DATA EXPLORER Subscribe to updates MN Public
B - View & download Health Data Access Portal
e TT— = R s Maps - Charts - Tables
L . iy " gLk A3 Email addre SElck O SUBSEribe
L‘HﬁDlseases & Condltlons.g, \ - ElNT e
e -

Environmental Health

Health Behaviors/Risk Factors

Click on “Diseases & Conditions,” and then on the

next page click on “Asthma.”

IOWA
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Click on the blue button that says, “View Charts and
Maps,” and you will be able to see the chart below.

Figure 1. Asthma ED visit rates in Minnesota

50
o .
S All sexes combined
—
&
o
[}
4@ 30
3
E - *ICD cpdmg
= change in 2015
18]
@
()]
< 10

0

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Year
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File Home Insert Page Layout Formulas Da

| |:| & Aptos Narrow «([11 v ATOA
@ -

Paste B I U~ v &y A

v = = —

Clipboard [ Font Fa

Download the CSV by hitting SOV PR

A B C
the download button located Yoo Ageadustedroteer 10000
above the line chart. Open 3 o oo
the Excel file and copy and ¢ | oot w01
7 2012 42.5
paste the data we need for 5| 2013 3.1
9 2014 41.5
the line chart into a new Excel | 78
12 2017 34.1
document. 5 oo 33
14 2019 31.9
15 2020 20.5
16 2021 25.2
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File Home Page Layout Formulas Data Review View Automate Help

® [EdPictures~ € 3D Models v QD
=N ]

[0) Shapes~ 7@ SmartArt

* @ [ig

Checkbox = Recommended WV Iﬂ]] VB Maps PivotChart

PivaotTable Recommended Table Forms

v PivotTables v ¥5 Icons @ Screenshot ¥ Charts a-. [~ v v
Tahles llustrations Controls Charts ]
G23 v i Jx
A B C D E F G H ) K
1 |Year Age-adjusted rate per 10,000
: ;gg; :g:; Age-adjusted rate per 10,000
1 2009 40.9 45
5 2010 39.1 10
5 2011 40.1 -
7 2012 42.5
3 2013 38.1 20
) 2014 41.5 25
0 2015 37.6 20
1 2016 34.8 15
2 2017 34.1 10
3 2018 33.3 )
4 2019 31.9 ?
° 2020 20.5 i 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
6 2021 25.2
.

1. Highlight the data, click the “Insert” tab at the top of the Excel document
2. Choose the “line chart” option from the “charts” section.
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Figure 2. Asthma ED visit rates in Minnesota, by age and sex in 2021

Age groups (select one or more)

All

80
70

60
50
40
30
20
10

All

Age group

0-4 5-14 15-24  25-34 3544

Males

Females
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45-54

Sexes (select one or more)

55-64

65+

All ages




Download the data
from the MN data
portal like we did in
the line chart
example, and then
copy it into a new
Excel document

g I0WA

ua ~

5

Clipbeard

C23

1
2
3
4
5

= O 00 = oh

) =&

_Sex
FEMALE
MALE
FEMALE
MALE
MALE
FEMALE
MALE
FEMALE
MALE
FEMALE
MALE
FEMALE
MALE
FEMALE
MALE
FEMALE
MALE
ALL
FEMALE
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]

E

.

B u -~ e
= Font
w fx
B C D
_Years Age group Age-adjusted rate per 10,000

2021 0-4 40.2
2021 0-4 57.4
2021 5-14 27.5
2021 5-14 40.7
2021 15-24 28.9
2021 15-24 34.8
2021 25-34 23
2021 25-34 35.2
2021 35-44 17.3
2021 35-44 29.8
2021 45-54 12.6
2021 45-54 234
2021 55-64 10.9
2021 55-64 15.7
2021 65+ 7.6
2021 65+ 13.7
2021 All ages 221
2021 All ages 25.2
2021 All ages 25.6




Delete row 19, as we do not
need that data in this
analysis. We need to build a
new table so Excel can make
the table properly. Use “age,”
“male,” and “female” as
column headings
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H
Age
0-4
5-14
15-24
25-34
35-44
45-54
55-64
65+
All ages

Male

57.4
40.7
28.9
23
17.3
12.6
10.9
7.6
22.1

)
Female
40.2
27
34.8
35.2
29.8
23.4
15.7
13.7
25.6




Highlight this new
table and go to the
“insert a table or bar
chart option” on the
insert tab.

g I0WA

Page Layout Formulas Data Review
i ] el Pictures ~
ECOmMMmended E‘D 5ha|:?5 "
PivatTables t‘E leons :E| Screenshot ~
Tables Mustraticns
v d Jx
B C D E F G
_Years Age group Age-adjusted rate per 10,000
2021 0-4 40,2
2021 0-4 57.4
2021 5-14 27.5
2021 5-14 40,7
2021 15-24 289
2021 15-24 34.8
2021 25-34 23
2021 25-34 35.2
2021 35-44 17.3
2021 35-44 29.8 o
2021 45-54 12.6
2021 45-54 23.4
2021 55-64 10,9
2021 55-64 15.7
2021 65+ 76
2021 65+ 13.7 i
2021 All ages 221 O
2021 Allages 29,6

% MM Asthma Data Examples & » Saved
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View

Automate Help Chart Design  Format
s I} | _.f'
i L
Recommended Al d]b i E‘E i Maps
Charts ay - |_ o
Cantrals Charts El Sparklines
| | R | M M Q-
Age | Male Female |
0-4 57.4 40.2
5-14 40.7 27.5
15-24 28.9 34.8
25-34 23 35.2
35-44 17.3 29.8
45-54 12.6 234
55-64 10,9 15.7
B5+ 7.6 13.7
.ﬂullages 22.1 25.6
O Oy
Chart Title
&
<7




What if we wanted to show the rates for males and
females separately?

t m .}_‘ ""D e = MN Asthma Data Examples & » Saved ~

ne Insert Page Layout Formulas Data Review View Automate Help Chart Design Format

3 el Pictures ~ ':I'j LI] « e~ ‘]1| - |@

ecommended ro Shapes ~ Recommended :'\.f: - dlh v ["-.'-‘ T Maps

PivotTables l.-‘f’_: leans @, Screenshot + Charts ay - _ - w
Tables Iy strations Controls Charts I Sparklings

v i Ix
B 5 D E F G H | ] K M M (o Mkl

Years  Age group Age-adjusted rate per 10,000 Age [Mate Female | WO u O u u S e
2021 0-4 0.2 0-4 I~ 574 40.2]
2021 0-4 57.4 5-14 40.7 2?.5j
2021 5-14 275 15-24 289 34.8 b
2021 5-14 07 25.34 23 352 I e C h a r't S ?
2021 15-24 289 35-44 17.3 29.8j °
2021 15-24 34.8 45-54 126 23.4
2021 25-34 23 55-64 10.9 15.7|
2021 25.-34 35.2 B5+ 16 13.?j
2021 35-44 17.3 All ages 22.1 25.8]
2021 35-44 298 o : o] 0
2021 45.54 12.6 Chart Title
2021 45-54 23.4 l &
2021 55-64 10.9 )
2021 55-64 15.7 ’ —
2021 65+ 76 &l =
2021 65+ 13.7 , -~
2021 Allages 221 O | u O
2021 Allages 25.6 i I i -

| | I Holdall
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Questions?
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Getting Started Making Graphs in Excel

How to Create Pivot Table in
Excel

Excel Charts and Graphs Tutorial

Kevin Stratvert @
 1.7Mviews * 2 years ago

YouTube - Kevin Stratvert
Aug 2, 2023

https://www.youtube.com/watch?v=eH https://www.youtube.com/watch?v=PdJ
tZrIbOoWY zy956wo4
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https://www.youtube.com/watch?v=eHtZrIb0oWY
https://www.youtube.com/watch?v=eHtZrIb0oWY

44

Icon Arravs

3Iin10 5In10

students in our district qualify students in our school qualify
for free or reduced meals for free or reduced meals

oe X XXX

http://www.iconarray.com/

OR https://stephanieevergreen.com/wp-content/uploads/2015/07/How-to-make-
icon-arrays-in-excel.pdf
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And for other “road less taken” charts
2+ *EVERGREENDATA oo

@ INTENTIONAL REPOETIVG & DATA VISRALOAT

Home  About Weekshops Design  Biog  Sooks Data Academy  Comtacy D

Collection

How to Build Data Visualizations in Excel

------ -— _— ~e
— o et S 4 >ee—-®
—0 0 JTerT Gummm—e
—— O or o—s
—0 e — = -
— OO et = e ? % o
- > . -
Dot Plot Horizontal Dumbbells Vertical Dumbbells

https://stephanieevergreen.com/how-to/
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The old KISS principle

EMPLOYEES
2013: 431,000

The human brain is not
good at comparing area.

120,000 : 99000
41,000 . 55000 I

EMPLOYEES Thousands
IBM Oracle Microsoft HP
200
100 2003

0 [ = ._
124%

Growth 35% 193% 80%

2003: 319,00(

But we are much better 500
: 400
at comparing length. 300

An Excel column chart alternative to bad charts from the Wall Street Journal.




Resources

- Stephanie D.H. Evergreen, Effective Data Visualization, 2"d edition 2020

 Using Graphics to Report Evaluation Results http://learningstore.uwex.edu/assets/pdfs/G3658-13.PDF

- Cole Nussbaumer Knaflic, Storytelling with Data: a data visualization guide for business professionals, Wiley,
2015

« https://policyviz.com/product/core-principles-of-data-visualization-cheatsheet/

- https://coolinfographics.com/dataviz-quides

« https://www.urban.org/research/publication/do-no-harm-guide-applying-equity-awareness-data-visualization

 Stephen Few Alberto Cairo Ann Emery Jon Schwabish Edward Tufte
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http://learningstore.uwex.edu/assets/pdfs/G3658-13.PDF
https://policyviz.com/product/core-principles-of-data-visualization-cheatsheet/
https://coolinfographics.com/dataviz-guides
https://www.urban.org/research/publication/do-no-harm-guide-applying-equity-awareness-data-visualization

Homework Assignment: Conveying your message

eUsing your individual dataset that you want to create a visualization for, answer the following questions.
e\What is the takeaway message you want your audience to get from your data?
e\What type of visualization is most appropriate for your data and will effectively convey the message you
want to share?
eWhat elements of design will you utilize to emphasize your message?
eWhat is the action (such as intervention or advocacy) that is associated with your message?

eUsing the technique of storyboarding, draw a rough sketch of what your data visualization might look like,
using elements of chart design to emphasize your message and keeping in mind your answers to the previous
questions. Your rough sketch should include any color-coding, legends, labels, etc. that you plan to include in
your final draft of your data visualization. You will share your sketch with your breakout group during the next
session. You may also bring in a previously made chart or use Excel to create your rough draft if you are
comfortable using it.
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Thank you!

anjali-deshpande@uiowa.edu
vickie-miene@uiowa.edu

abigail-stock@uiowa.edu
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