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Scaffolding consists of…
• Title
• Sub-title
• Axis Titles
• Axis Labels
• Legends
• Measurement 
• Measurement Unit
• Scale
• Data Sources

Adapted from

Visualization = Scaffolding + Content



Scaffolding consists of…
• Title
• Sub-title
• Axis Titles
• Axis Labels
• Legends
• Measurement 
• Measurement Unit
• Scale
• Data Sources

Visualization = Scaffolding + Content

When you think about branding regarding the scaffolding 
you can manipulate the:
• Font 
• Font sizes
• Font colors
• Grid lines
• Background color
• Whether to include the NCSES logo and branding 

shapes
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The content consists of…
• How the data are 

represented or 
encoded

• An annotation layer 
that can be used to 
clarify a point of interest

• In this case the data are 
represented by the 
length of a bar and 
annotation is used to 
provide the encoded 
value of the length
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Complete Visualization

A bar chart is a 
visualization of two 
variables. In this case 
one with an ordinal level 
of measurement, year, 
and the other with a ratio 
level of measurement, 
square feet. 

“The bar chart that 
always accompanies the 

Research Facilities IB 
(attached). 

What would be more 
dynamic alternatives?”
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Complete Visualization

In the plot the grid lines 
are white and go over the 
bars.

“The bar chart that 
always accompanies the 

Research Facilities IB 
(attached). 

What would be more 
dynamic alternatives?



508 Color Compliance

Colorblindness:
• is not a total loss of 

color vision;
• the range of colors that 

are discernable is a 
function of the 
photoreceptor cells in 
the retinae which are 
sensitive to the 
spectrum red, green 
and blue.

Colorblind Palette (3rd column):
What a non colorblind  person sees.

Deuteranopia (middle column):
Red-green color blindness; less sensitive to 
green light.

Protanopia (first column):
Red-green color blindness; less sensitive to red 
light.
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508 Color Compliance 

Resource: Colblinder
Provides a colorblindness 
simulator. Drag your 
visualization into the 
simulator and you can 
see the various forms of 
color anomalies.

https://www.color-
blindness.com/coblis-color-blindness-
simulator/

R Package colorBlindness 
NCSES Primary Colors

Red-Blind/Protanopia
Red-Blind/Protanopia

1 = #005799
2 = #54A719
3 = #E57503
4 = #2ED1D9
5 = #9D1E87
6 = #8190CE
7 = #BE3213
8 = #CBB608         
9 = #BA8D29
10 = #386379
11= #469FA0
12 = #7F1416
13 = #007D59
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508 Color Compliance

Resources:

Color Universal Design:
How to make figures and 
presentations that are 
friendly to Colorblind 
people.
https://jfly.uni-koeln.de/color/

Some ideas on how to produce visualizations that are color 
deficient friendly:

1. Use thicker lines and bigger symbols make it easier to distinguish 
colors.

2. Try to keep the number of colors to a minimum.

3. Use redundant coding. Do not convey information with just colors, for 
example, in line graphs use colors and symbols (circles, triangles, or 
different line types (dashed, solid, dotted, etc.).

4. Do not use legends, provide labels within the figure. 
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Branding consists of…
• Title: black bolded
• Sub-title: grey italic 

different font than the title
• Axis Titles: grey same font 

as the title or minimal 
• Axis Labels: grey same 

font as the title: minimum 
and maximum or none 

• Legends: annotation
• Measurement: identified in 

sub-title 
• Data Sources: identified at 

the bottom

Pew: very novel scaffold (legend, axes titles & labels)



11

Branding consists of…
• Title: black bolded
• Sub-title: grey italic 

different font than the title
• Axis Titles: same color as  

title
• Axis Labels: grey same 

font as the title
• Legends: annotation
• Measurement: identified in 

sub-title 
• Data Sources: identified at 

the bottom

FiveThirtyEight: grey background & annotated legend 
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Branding consists of…
• Title: black bolded
• Sub-title: grey
• Axis Titles: none or 

minimal
• Axis Labels: grey same 

font as the title on the 
right

• Legends: a single use of 
legends otherwise 
annotation is used

• Measurement: identified 
in sub-title 

• Data Sources: identified 
at the bottom

• Red line at the top

Economist: scaffold with axes labels on the right and top
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Branding consists of…
packing a lot of information 
either using the axes
• (2) labels - the five-

number summary
• (3) tick marks – marginal 

histograms

No grid lines

Tufte: adding additional information to the axes

Sparklines
Blue Dot = Maximum
Red Dot = Minimum

Grey Rectangle = area 
between the 

1st and 3rd quartiles

Dot Plots
(1) Dot-Dash, (2) Dot-Range frame, 

(3) Dot-Marginal histogram

(3)

(1)

(2)

(4)
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Q1   “The state 
indicators are one of 

NCSES’s more popular 
products so we should 
try to create engaging 

and effective 
visualizations.” 

State Indicators
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Q1 “The state 
indicators are one of 

NCSES’s more popular 
products so we should 
try to create engaging 

and effective 
visualizations.” 

State Indicators

Comments: Provide sufficient information about the data being 
displayed so the viewer will know how it can be used and 
interpreted.

“This indicator represents the average score in mathematics of each 
state’s fourth grade public school students on the National Assessment 
of Educational Progress (NAEP). ... Not all students participate in 
NAEP assessments; a sample of schools and students is selected to 
represent each participating state.” 
• How is the sample selected? What percentage of 4th grade students 

in public schools participate in each state? Is the percentage the 
same for each state? What percentage of schools are represented?
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Q1   “The state 
indicators are one of 

NCSES’s more popular 
products so we should 
try to create engaging 

and effective 
visualizations.” 

State Indicators

Comments: Instead of thinking of various ways to display the data 
think what questions users might have about the data. 

1. What are the state and national trends over time?
2. How do states differ from the national average over time 

(above/below the average)?
3. What percentage of students are represented in the estimates over 

time?
4. What percentage of schools are represented in the estimates over 

time?
5. Would it make sense to provide data summaries by school 

regions?
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State Indicators

District of Columbia
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Q3   “We used tree maps in 
this report, partly to break 

up the monotony of bar 
chart after bar chart (if 
you look at the report’s 
other figures). In the 

forthcoming report, we’re 
planning to use bar charts 
instead anyway. Which is 

better? Does it matter? Are 
there different ways to 

display data like these?”

Tree Maps ?
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Q3   “We used tree maps in 
this report, partly to break 

up the monotony of bar 
chart after bar chart (if 
you look at the report’s 
other figures). In the 

forthcoming report, we’re 
planning to use bar charts 
instead anyway. Which is 

better? Does it matter? Are 
there different ways to 

display data like these?” 

Tree Maps ?
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“One Pagers”

Put annotation inside the 
figure to make it easier and 

quicker to interpret. 

Q4 “NCSES has started 
to release “one-pagers.” 

The two so far can be 
found here:  

https://www.nsf.gov/stati
stics/2020/nsf20315/ an
d https://www.nsf.gov/st
atistics/2020/nsf20304/. 
They have one graphic 
and a short amount of 
text. Any thoughts?” 

https://www.nsf.gov/statistics/2020/nsf20315/
https://www.nsf.gov/statistics/2020/nsf20304/


21

Q4   “NCSES has started 
to release “one-pagers.” 

The two so far can be 
found here:  

https://www.nsf.gov/stati
stics/2020/nsf20315/ an
d https://www.nsf.gov/st
atistics/2020/nsf20304/. 
They have one graphic 
and a short amount of 
text. Any thoughts?” 

“One Pagers”

Put annotation inside the 
figure to make it easier and 

quicker to interpret.

For example, 
1. take the definitions and 

place them under the plot titles; 
2. express the definition of total
R&D spending as an equation 

and place it within the plot;
3. define PPP that is in the 

vertical axis title and place the
axis title on the left side of 

the plot. 

https://www.nsf.gov/statistics/2020/nsf20315/
https://www.nsf.gov/statistics/2020/nsf20304/
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Visualization Dictionary

Q5   Would it be helpful to 
be able to see visualization 
examples based on the 
variables you are 
displaying? For example, 
to address questions like:

“I want to show share of 
master’s degrees 

awarded to students on 
temporary visas by field 

over time, so that fits 
Category X in the 

report.” 

Discrete Continuous Spatial
Gender Time State 

Race/Ethnicity Square Feet County
Citizenship Dollars Congressional District
Occupation Percentage Country

Federal Agency
Industry

Institution Type
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SED Digest Report

Q5 “It would be great if 
they can look at the SED 
Digest report. The 2018 
is on the website and the 
2019 Digest will be 
released in 3 weeks 
Figure 12 in the 
upcoming Digest is new 
and it would be very 
helpful to get feedback on 
it from them because this 
is a topic that we cover 
every year.”

https://ncses.nsf.gov/pubs/nsf21308/report/fields-of-study#women



SED Digest Report

Q5 “It would be great if 
they can look at the SED 
Digest report. The 2018 
is on the website and the 
2019 Digest will be 
released in 3 weeks 
Figure 12 in the 
upcoming Digest is new 
and it would be very 
helpful to get feedback on 
it from them because this 
is a topic that we cover 
every year.”
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Figure 12.
Percentage change in fields of study and female doctorates recipients between 2010 and 2019



SED Digest Report

Q5 “It would be great if 
they can look at the SED 
Digest report. The 2018 
is on the website and the 
2019 Digest will be 
released in 3 weeks 
Figure 12 in the 
upcoming Digest is new 
and it would be very 
helpful to get feedback on 
it from them because this 
is a topic that we cover 
every year.”

https://ncses.nsf.gov/pubs/nsf21308/report/fields-of-study#women



SED Digest Report

Q5 “It would be great if 
they can look at the SED 
Digest report. The 2018 
is on the website and the 
2019 Digest will be 
released in 3 weeks 
Figure 12 in the 
upcoming Digest is new 
and it would be very 
helpful to get feedback on 
it from them because this 
is a topic that we cover 
every year.”

Getting rid of 
some of the white 
space and 
including the 
percentages for 
both years.



QUESTIONS?

CONTACT:
VICKI LANCASTER

Social & Decision Analytics Division
Biocomplexity Institute & Initiative | University of Virginia

Suite 2910 | 1100 Wilson Blvd | Arlington, VA 22209
val7zv@virginia.edu

Next Steps?




