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Presenter
Presentation Notes
On a scale of 0 – 10, how would you all rank this chart?



TODAY’S WORKSHOP

GOAL:

Help you to use charts and tables to more effectively...

• tell data stories

• communicate results

• clarify ideas

Presenter
Presentation Notes
I would classify the designing of charts as a slower skill and tables more of a fast skill.

What does this mean?
Slow skills tend to be skills with a set of more indirect or implied rules. It isn’t always easy to explicitly say what is “right” or “wrong,” but you tend to know it when you see it. Many times, seen as subjective. It adds a layer of difficulty to designing a one-hour workshop. To try and combat this, I will provide a lot of examples in the hopes you will start to recognize patterns.
Fast skills—unlike slow skills—most often have more explicit sets of rules defining what is “right” or “wrong.” 

Story telling



WHY WORDS AREN’T ALWAYS 
ENOUGH
First, you will need to provide support above the usual level. If you do not 
have a device for this elevation, you will need to obtain one. Before you 
provide the elevation support, you will want to decrease the later 
resistance for all the critical contact points. After the elevation device has 
been utilized, you can complete the rotation of the critical contact points 
and exchange the impacted element. You will then want to re-engage the 
critical contact points and remove the device. You may continue to use 
the replacement element. If it is not adequate for long-term use, you may 
want to repair or replace the original element, at which point you will 
need to repeat the process.
Design for How People Learn, p. 45, by Julie Dirksen, 2016. 
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CHARTS

• Provide insights based on the 
shape(s) of the data. 

• Tell stories. 

• Enlighten and inform the 
reader.

TABLES

• Provide precise values.

• Use to supply data.

TWO ELEMENTS, TWO PURPOSES



NOVICE MASTER

PRACTICE & EXPERIENCE

→

Presenter
Presentation Notes
“...visualization is like cooking. You are the chef, and [your idea] datasets, geometry, and color are your ingredients.” (p. 92)

“To make the jump from data to visualization, you must know your ingredients. A skilled chef doesn’t just blindly throw ingredients in a pot, turn the stove on high, and hope for the best. Instead, the chef gets to know how each ingredient works together, which ones don’t get a long, and how long and at what temperature to cook these ingredients.” (p. 132)




THE RECIPE
Cooking Up A Good Data Viz

Presenter
Presentation Notes
Let’s dive a little deeper into the recipe...



THE RECIPE 
COOKING UP A GOOD DATA VIZ

+ + +

=

Data Color

+

Geometry

Good Data 
Visualization

Idea

Presenter
Presentation Notes
I just mentioned that your idea, datasets, geometry, and color are your ingredients...
Let’s break them down...I’m going to start with the data.



THE RECIPE 
COOKING UP A GOOD DATA VIZ

• What format?

• What applications/ 
programs are needed?

• What structure?

Data

Presenter
Presentation Notes
Data:
(1) Format (csv, xlxs, dta, etc...) (2) Structure - How do your data need to be structured in order to create your chart? This is going to depend upon the (3) application you are using. When creating in Excel we generally have already run a crosstab in another statistical package such as Stata and we are inputting the proportions. However, other applications have you enter your dataset—as you would in Stata—and you can do computations within the application. This is how Tableau and Flourish are. You need to have a strong grasp of the shape of your data—wide versus long OR cross-sectional versus longitudinal—at the onset.




THE RECIPE 
COOKING UP A GOOD DATA VIZ

Your Visual Cues

• Position

• Length

• Angles

• Direction

• Area or Volume

Geometry

+

Presenter
Presentation Notes
Geometry, AKA the visual cues, include
Position
Length
Angles
Direction
Area/ Volume
When I show you some of the most common charts, I will touch on these in more depth.



THE RECIPE 
COOKING UP A GOOD DATA VIZ

The Other Visual Cue –

I like to think of color as the
secrete sauce.

• Accessibility?

• Branding strategy?

• Add to the story?

Color

Presenter
Presentation Notes
Color is my favorite ingredient! 
There are 3 important considerations when considering adding color to your chart...
Are your color choices accessible? Is your audience able to “see” the colors appropriately and therefore understand the story you are trying to tell?
Do you have a branding strategy associated with your project? If so, are you using those colors appropriately?
Finally, is the addition of color adding to or detracting from the story you are trying to tell?

let’s examine these in more depth right now.



COLOR
ACCESSIBILITY

• Approximately 4.5% of the population has some type of color 
insensitivity.

• Section 508 of the Rehabilitation Act of 1973 sets a legal 
standard for the contrast level necessary between text and its 
background.

Source: https://designsystem.digital.gov/design-tokens/color/overview/
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COLOR
ACCESSIBILITY

BEST PRACTICES

• Ratio: Text and interactive elements should have a color contrast 
ratio of at least 4.5:1.

• Color as indicator: Color should NOT be the only indicator. For 
example, underline links, or mark a required field with an asterisk.

• Color blindness: Red/green color blindness is the most common, 
so avoid green on red or red on green.

Source: https://designsystem.digital.gov/design-tokens/color/overview/



COLOR
ACCESSIBILITY

ON-LINE RESOURCES

https://webaim.org/resources/contrastchecker/

http://colorsafe.co/

https://colorable.jxnblk.com/ffffff/6b757b

https://contrastchecker.com/

https://webaim.org/resources/contrastchecker/
http://colorsafe.co/
https://colorable.jxnblk.com/ffffff/6b757b
https://contrastchecker.com/


COLOR
BRANDING

Powerful!



COLOR
BRANDING
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BRANDING



COLOR
BRANDING

#4F2C1D

#FF7300



COLOR 
BRANDING
This is a screenshot of the 
BGSU official identity colors 
page.



COLOR 
BRANDING
• This is a screenshot of the 

BGSU web identity guidelines 
page.

• These guidelines take 
accessibility into account.



COLOR
STORY

With accessibility and branding in mind...

Use color to make important ideas come forward.



1. GRAY IS YOUR FRIEND

COLOR
STORY - 1
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Data Source: U.S. Census Bureau, American Community Survey, 1-year Estimates, 2019
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2. CONTRASTING DATA  USE 
CONTRASTING COLORS

Two colors from different 
segments of the color wheel 
are contrasting colors (AKA 
complementary or clashing 
colors).

COLOR
STORY - 2
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Presenter
Presentation Notes
Pairing “warm” and “cool” colors, together.



2. CONTRASTING DATA  USE 
CONTRASTING COLORS

Two colors from different 
segments of the color wheel 
are contrasting colors (AKA 
complementary or clashing 
colors).

COLOR
STORY - 2

3.5%

18.8%

37.5%

11.5%

32.5%

54.3%

0% 25% 50% 75% 100%

Male Same-Sex

Female Same-Sex

Male/Female

Male Same-Sex

Female Same-Sex

Male/Female

Co
ha

bi
tin

g 
Co

up
le

s
M

ar
rie

d 
Co

up
le

s

Presence of Biological, Adopted, Step, or Foster Children 
of the Householder Under Age 18 Among Coupled 

Households by Couple Type, 2019

Data Source: U.S. Census Bureau, American Community Survey, 1-year 
Estimates, 2019

Cool color

Warm color

Presenter
Presentation Notes
Pairing “warm” and “cool” colors, together.





DATA

Est LB UB

Cohabiting 
Couples

Male Same-Sex 3.5% 1.0% 1.3%

Female Same-Sex 18.8% 2.3% 2.6%

Male/Female 37.5% 0.5% 0.5%

Married 
Couples

Male Same-Sex 11.5% 1.7% 1.9%

Female Same-Sex 32.5% 2.2% 2.2%

Male/Female 54.3% 0.2% 0.2%

ADD CHART ELEMENT

CONFIDENCE INTERVALS
HOW DO YOU ADD THEM IN EXCEL?



FORMAT ERROR BARS SPECIFY VALUES

CONFIDENCE INTERVALS
HOW DO YOU ADD THEM IN EXCEL?



Welcome back to your regularly scheduled programming...



COLOR
STORY - 3

4. Data ranges 

Use low saturation/ paler/ 
whiter colors for lower values 

and 

Use higher saturation/ richer/ 
darker colors for higher values

Source: NCFMR analyses of U.S. Census Bureau, American Community Survey, 1-yr. 
est., 2019
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Presenter
Presentation Notes
Here I am using color saturation to emphasize the positive linear relationship between the first marriage rate and educational attainment among women.
As educational attainment increases, so too does the first marriage rate, and so too does the saturation of the teal color.



COLOR
STORY - 4

3. Groups of data  Use the 
same or similar colors

Source: NCFMR analyses of Current Population Survey (IPUMS) 1995 and 2020 March 
Supplements
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Presenter
Presentation Notes
In this example I used the two different shares of teal to distinguish between the two years of data—1995 and 2020.
What other cues did I use in this example?
Saturation
Position




COLOR
STORY - 5

5. Don’t use too many colors.

 Find the “lowest common denominator” that allows you to still 
tell your story.



CHARTS



CATEGORICAL DATA
GOAL: Bring structure to data by grouping people, 
places and things



CATEGORICAL DATA

Uses visual cues such as position, length, angles, direction, area or 
volume, and color



CATEGORICAL DATA

Categories
BAR GRAPH

Useful for direct comparisons 
where length is used as the 
visual cue

Data Source: U.S. Census Bureau, American Community Survey, 1-year 
Estimates, 2009 and 2019
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Presenter
Presentation Notes
When length is the key visual cue, it is important to be aware of your y-axis.
All demonstrate more specifically in a moment.



CATEGORICAL DATA

Parts of a Whole
PIE CHART

Parts sum to 100 and best if 
categories are kept to 3 or less

Yes
74%

No
26%

Children Living in Grandparent-Headed 
Households by Presence of Parent, 2019

Data Source: U.S. Census Bureau, American Community Survey, 1-year 
Estimates, 2019

Presenter
Presentation Notes
There is A LOT of controversy surrounding pie charts in the data viz world. There are two main reasons why:
Hard to see small differences
Gets cluttered quickly and the more categories the harder it is to see differences. A general rule of thumb is to use if you have 3 parts of a whole or less.

You may see other variations of this chart, such as the doughnut chart or gauge chart. 






CATEGORICAL DATA

Parts of a Whole
DOUGHNUT CHART

Parts sum to 100 and best if 
categories are kept to 3 or less

Data Source: U.S. Census Bureau, American Community Survey, 1-year 
Estimates, 2019

Children Living in Grandparent-Headed Households 
by Presence of Parent, 2019

Presenter
Presentation Notes
A doughnut chart...
I used an online application to create this...Piktochart.com 



CATEGORICAL DATA

Parts of a Whole
GAUGE CHART

Parts sum to 100 and best if 
categories are kept to 3 or less

Data Source: U.S. Census Bureau, American Community Survey, 1-year 
Estimates, 2019

Children Living in Grandparent-Headed Households 
by Presence of Parent, 2019

Presenter
Presentation Notes
This is a gauge chart. You will see these often in data dashboards.
I also used Piktochart to create this chart. You don’t ALWAYS have to use Excel!

I recommend you use them sparingly, but deliberately. They can still be VERY effective in the appropriate context.





CATEGORICAL DATA

Parts of a Whole
STACKED BAR CHART

Each bar can sum to 100 or 
can be used to show raw 
counts
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Data Source: U.S. Census Bureau, American Community Survey, 1-year 
Estimates, 2019



CATEGORICAL DATA

BEWARE of defaults when 
using Excel!

• REMEMBER - position and 
length are visual cues. 

Presenter
Presentation Notes
Excel’s defaults are not going to exploit these appropriately. 
Further, when you are making adjustments, you need in ensure YOU are exploiting them appropriately.

Let me illustrate what I mean...
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Presenter
Presentation Notes
These three charts tell three very different stories.
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Presenter
Presentation Notes
BUT the same data are behind each chart. 

What is causing the distortion?
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Presenter
Presentation Notes
What is “wrong” with Figure A?
This is a common misstep. 
We judge the length of something by figuring out the distance from one end of a shape to the other end. 
That means to compare the length of shapes against each other we must see both ends of the bars. 
If you do not you will end up with a skewed view of maximums and minimums.

What about Figure B?
We need more information to determine if this is a justifiable representation.
Is the difference between boys and girls significant?
Are there other figures being presented beside this one? If so, what is the axis range of those figures?



TIME SERIES DATA
GOAL: See what has passed, what is different, 
what is the same, and by how much



TIME SERIES DATA

Uses visual cues such as length, direction, and position

Presenter
Presentation Notes
Let’s look at four examples of how to visualize time series data...



TIME SERIES DATA

BAR GRAPH

Useful for discrete points in 
time

Data Source: Bureau of Labor Statistics
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Presenter
Presentation Notes
The first is the bar graph. 
We’ve already seen these when discussing how to visualize categorical data. 
The bar graph is probably the most widely used chart for visualizing data.



TIME SERIES DATA

LINE CHART

Lines can make it easier to see 
trends

Data Source: Bureau of Labor Statistics
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Presenter
Presentation Notes
This is a line chart.
When time is the category on the x-axis, the line chart is probably the most often used chart type.



TIME SERIES DATA

DOT PLOT

Distinct points —adding a line 
can emphasize trend
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Data Source: Bureau of Labor Statistics

Presenter
Presentation Notes
A dot plot is simply a line chart with markers at each discrete time point with available data.



TIME SERIES DATA

DOT-BAR GRAPH

Draws focus to the endpoints 
more effectively than a bar 
graph
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Presenter
Presentation Notes
To create this chart in Excel you must first chose a line chart with markers.
Go to “Add Chart Element” in the ribbon and select “Lines.”
Select “Drop Lines.”
Left click on the line in your chart area—a window on the right-hand side of your Excel file will open to “Format Data Series.” 
Left click on the paint bucket.
Under “Line” select no line.



TIME SERIES DATA

BEWARE of line charts when you have unequal time points
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Data Source: Bureau of Labor Statistics

Presenter
Presentation Notes
The original data set provided data points for each month from June 2019 to June 2021 for a total of 25 months and 25 data points.




TIME SERIES DATA

BEWARE of line charts when you have unequal time points

Data Source: Bureau of Labor Statistics
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Presenter
Presentation Notes
I created a second subset of data points spanning the same time period but omitted 9 data points at UNEQUAL intervals.
By simply looking at this figure you would not *know* data points had been omitted.




TIME SERIES DATA

BEWARE of line charts when you have unequal time points
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Presenter
Presentation Notes
When you compare them side-by-side you can see they have the same general shape, but there are differences.




TIME SERIES DATA

BEWARE of line charts when you have unequal time points
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Presenter
Presentation Notes
Further, you would not be aware of how the omission effects the visual cues provided by the chart.
By layering them on top of one another it become clearer...
The orange trend-line with the omitted data points would indicate the unemployment rate high point was a month later than it was.
Also, the lowering appears more gradual with the early fall numbers omitted.




TIME SERIES DATA

BEWARE of line charts when you have unequal time points

Data Source: Bureau of Labor Statistics
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Presenter
Presentation Notes
Two solutions, both involve adding markers to signify data points.
Change the line from solid to dashed to indicate a “projection.” This is a very loose definition of a projection.
Remove the line altogether to signify a loss of data points.
If you have yearly data, Excel will not necessarily recognize the years as “time” and instead will represent them as numbers. Adding markers will not “fix” the distorted visual cue. You will have to use a scatterplot chart and not a line chart



LINE CHART SCATTER CHART

TIME SERIES DATA

Data Source: Bureau of Labor Statistics

0%
2%
4%
6%
8%

10%
12%
14%
16%
18%

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

Unemployment Rate

0%
2%
4%
6%
8%

10%
12%
14%
16%
18%

19
88

19
90

19
91

19
92

19
96

19
99

20
00

20
05

20
06

20
07

20
08

20
12

20
13

20
15

20
19

20
21

Unemployment Rate

Presenter
Presentation Notes
Look at the x-axis on the line chart (the left-hand side of the screen)...
Each tick-mark is equally distributed along the length of the axis
Take note of the years. Are they equally distributed?

Now look at the scatter chart—what do you notice about the x-axis?



TIME SERIES DATA

BEWARE of line charts when you have unequal time points

Data Source: Bureau of Labor Statistics
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Presenter
Presentation Notes
Note: You CAN go into Excel and change the Axis Type to a date axis, but it is difficult to get the axis labels to show up the way I want them to. I find creating a scatterplot to be easier.



ANNOTATE
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Figure 1
U.S. Decennial Marriage Rates, 1880-2019

Adjusted Marriage Rate Crude Marriage Rate

Following 1940 until 1980, the 
patterns are not as similar

Since 1980, both the crude and 
adjusted rates have declined at a 
similar rate

From 1880-1940, trends 
are similar

Presenter
Presentation Notes
I want to take an opportunity to discuss annotation using a line chart.



SPATIAL DATA
GOAL: Represent where (you) are, were (you)’ve 
been, where (you) want to go



SPATIAL DATA

Presenter
Presentation Notes
Maps place values within a geographic coordinate system.



SPATIAL DATA

I maps. 

Presenter
Presentation Notes
Note: Despite my obvious love of maps, it’s important to note that they aren’t always the most effective way to visualize data. 
If the places you are comparing represent just a few categories (like the 4 regions of the US), it may be more effective to show the values in a bar chart. 
It’s all going to depend on the story you are trying to tell.



SPATIAL DATA

CHOROPLETH MAP

Defined regions colored by 
data

Women’s State-Level Median Age at First Marriage by 
Quartile, 2019

Source: NCFMR analyses of the American Community Survey 1-year estimates, 2019

Presenter
Presentation Notes
Here the defined regions are the 50 states.
The data are organized for lowest to highest and color-coded based on quartile.

Remember when I used color saturation in the bar chart of the marriage rate by educational attainment? 
This is another way to use saturation. Here the darker the color the higher median age at first marriage. 
By displaying the data this way, we can more readily see if there are any geographic-based clusters.



RANK THIS CHART
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7.60%

7.80%

8.00%

8.20%

8.40%

8.60%

2009 2019

Percentage of Children Living in Grandparent-
Headed Households, 2009 and 2019

Group Observations

Presenter
Presentation Notes
“A skilled cook, who knows the process of how to prepare and combine ingredients and plate the cooked food, is likely to prepare a delicious meal. A less skilled cook, who heads to the local freezer section to see what microwave dinners look good, might nuke a less savory meal.”

Data visualization is similar “...when you know how to interpret data AND how graphical elements fit and work together, the results often come out better than software defaults.” (p. 92-93)

On a scale of 0 – 10, how would you all rank this chart?



TABLES

In Excel Word

Presenter
Presentation Notes
Before formatting your table, you are going to want to ask yourself some questions and do some research.



TABLES

Where is your table going to be viewed and by whom?

Presenter
Presentation Notes
Begin by asking yourself where your table is going to be used/viewed? 
Your answer to this question is going to dictate your next step.
Class paper – Professor...ask your professor
Journal Article – Academic peers...determine which journal and go there
Blog – Lay people...more artistic freedom, but if is not your blog there may be a branding strategy already in use, so ASK




TABLES
JOURNAL ARTICLE

https://www.ncfr.org/jmf/submit-jmf/format-jmf-tables


https://www.ncfr.org/jmf/submit-jmf/format-jmf-tables


TABLES

Professors in the Sociology 
Department at BGSU were 
asked:

What are the most 
common errors students 
make when creating 
tables?

1

2

3

Presenter
Presentation Notes
Let’s play a game of Family Feud...but without the feud part.



TABLES

2

3

Survey says...

Presenter
Presentation Notes
DECIMAL POINTS!!!



TABLES

• Format consistently--
typically two digits

2015 2017

Age of Younger Partner

40-49 21.53 % 22.57 %

50+ 37.84 % 26.29 %

Mean Age Gap 6.30 5.99

2

3

Presenter
Presentation Notes
There are two things to keep in mind...
1. Format your decimal points consistently.



TABLES

• Format consistently--
typically two digits

• Align your decimals

2015 2017

Age of Younger Partner

40-49 21.53 % 22.57 %

50+ 37.84 % 26.29 %

Mean Age Gap 6.30 5.99

2

3

Presenter
Presentation Notes
2. Align your decimals consistently.
The easiest way to do this is by using multiple columns for different elements in the table.



TABLES

• Format consistently--
typically two digits

• Align your decimals

2015 2017

Age of Younger Partner

40-49 21.53 % 22.57 %

50+ 37.84 % 26.29 %

Mean Age Gap 6.30 5.99

2

3

Presenter
Presentation Notes
When you remove the unnecessary borders you are left with something like this.



TABLES

Survey says...

3

DECIMAL POINTS

Presenter
Presentation Notes
Stars denoting significance!!!!



TABLES

• Align correctly by using an 
extra column

3

DECIMAL POINTS

2015 2017

Age of Younger Partner

40-49 21.53 % 22.57 %

50+ 37.84 % 26.29 % **

Mean Age Gap 6.30 5.99

Presenter
Presentation Notes
As with the percent sign, add another column for your stars. 



TABLES

• Align correctly by using an 
extra column

3

DECIMAL POINTS

2015 2017

Age of Younger Partner

40-49 21.53 % 22.57 %

50+ 37.84 % 26.29 % **

Mean Age Gap 6.30 5.99



TABLES

Survey says... DECIMAL POINTS

SIGNIFICANCE STARS

Presenter
Presentation Notes
They don’t provide the data source!



TABLES

• ALWAYS put the data source 
at the bottom of your table 
(and your charts, too)

DECIMAL POINTS

SIGNIFICANCE STARS

ⱡ p<.1; *p< .05; **p<.01; ***p<.001
Source: Current Population Survey
Notes:
a  Marital and cohabitation status was included in the roster but not released.
b Only 16 same gender couples who are both Black in the old roster data.



P.S. FOREST PLOTS

https://mbounthavong.com/blog/tag/forest+plots

https://mbounthavong.com/blog/tag/forest+plots


DATA PRESENTATION

• Published papers

• Conference posters

• Blog posts

• Research briefs

• Infographics

DATA EXPLORATION

You can use data visualization 
as an...

• Analysis tool!

BUT WAIT, THERE’S MORE

Presenter
Presentation Notes
Looking at your data in the form of a picture can reveal otherwise unseen patterns. It can lead to answers or generate new questions—answers and questions not accessible otherwise.
It is an iterative process.



SUGGESTED 
READING

• Avoiding Data Pitfalls: How to Steer Clear of Common Blunders When Working with 
Data and Presenting Analysis and Visualizations. Ben Jones

• Data Points: Visualization that Means Something. Nathan Yau

• Data Story: Explain Data and Inspire Action Through Story. Nancy Duarte

• Design for How People Learn. Julie Dirksen

• Elevate the Debate: A Multilayered Approach to Communicating Your Research. Eds. 
Jonathan A. Schwabish

• Good Charts: The HBR Guide to Making Smarter, More Persuasive Data Visualizations. 
Scott Berinato

• How Charts Lie: Getting Smarter about Visual Information. Alberto Cairo

• How to Lie with Statistics. Darrell Huff

• Now You See It. Stephen Few

• Show Me the Numbers: Designing Tables and Graphs to Enlighten. Stephen Few

• Slide:ology: The Art and Science of Creating Great Presentations. Nancy Duarte

• Storytelling with Data: A Data Visualization Guide for Business Professionals. Cole 
Nussbaumer Knaflic

• The Non-Designer’s Design Book, 4th Edition. Robin Williams

• Turning Number into Knowledge. Jonathan Koomey

• Visualize This: The FlowingData Guide to Design, Visualization, and Statistics. Nathan 
Yau
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