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Introduction 
 

This is the third of a series of three papers, the first two provide comments and suggestions on the 
visualizations appearing in NCSES publications and provide alternative ways to display the data; the third is 
a survey of the visualizations in other federal government statistical agency publications.  
 
This third paper is a survey of the visualizations in other federal government statistical agency publications. 
The majority of federal statistical agency visualizations are a form of bar chart (simple, stacked, multi-set), 
pie chart, or line graph. The exceptions are visualizations in the Bureau of Transportation Statistics and 
Census documents. Only those visualizations or combinations of visualizations that are not currently used 
in NCSES documents are included in this report. The report includes examples of these visualizations 
using NCSES data; these visualizations are outlined in orange for emphasis. 
 
All three papers are organized by topic defined by the number of variables being displayed and the 
measurement level of the variables, or whether the visualization is geospatial, displays a difference 
between two variables, or has time on the horizontal axis. Within a topic area, the figures outlined in orange 
are from NCSES publications and the figures outlined in grey provide an alternative way to display the 
same data. The alternative visualizations presented in the paper have not been endorsed or approved by 
NCSES for use in NCSES publications.  
 
Topics 
1. Graphs with 1-categorical variable 
2. Graphs with 2-categorical variables 

3. Graphs with  3-categorical variables 
4. Graphs with Time on the Horizontal Axis 
5. Graphs that Display a Difference 
6. Geospatial Graphs 
 
 
 
 
 
 
 
 
 
 
 
 
This project has been funded, either wholly or in part, with federal funds from the National 

Center for Science and Engineering Statistics (NCSES) within the National Science Foundation 

(NSF) under cooperative support agreement number NCSE-1641251. The contents of this 

publication do not necessarily reflect the views or policies of NCSES or NSF, nor does mention 

of trade names, commercial products, or organizations imply endorsement of same by the U.S. 

Government. 
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1. Graphs with 1-categorial variable 
 
 
Simple Stacked Bar Graph 

https://www.census.gov/library/stories/2019/05/knowing-census-data-benefit-communities-may-increase-2020-response.html 

 
 
COMMENTS:  

• A way to present a categorial variable with levels that require a description of more than a few words. In 
addition to displaying the numbers, it can also be used to empathize the information described in the body of 
the text. In this case Census is visualizing the results of the survey question in an effort to increase 
participation in the 2020 census and drive home the benefits to the community.   

• A drawback of this figure is that the same colors are used to identify more than one level (for example the 
color for 30% and 17% are the same); a rule-of-thumb is to use a different color for each level of a 
categorical variable. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Example of an annotated stack-bar chart using NCSES data. 

https://datavizcatalogue.com/methods/stacked_bar_graph.html
https://www.census.gov/library/stories/2019/05/knowing-census-data-benefit-communities-may-increase-2020-response.html


 3 

 
Science & Engineering Labor Force 
SPECIAL REPORTS | NSB-2019-8 | SEPTEMBER 26, 2019 

 
“Employment of skilled technical workers 
was concentrated in four broad 
occupational categories. Occupations of 
the STW include S&E and S&E-related 
occupations, but also those that require 
significant technological skills and 
expertise, but do not necessarily require a 
bachelor’s degree for entry (for a full list of 
occupations included here see Technical 
Appendix). Nearly two-thirds of the STW 
were employed in occupations in 
construction and extraction (21%); health 
care (20%); and installation, maintenance, 
and repair (20%). Another 16% were 
employed in production occupations 
(Figure 3-17).” 

 

 

 

 
 
This figure emphasizes 
the comparisons made 
in the above text. 

 
 
 
 
 
 
 
 

https://ncses.nsf.gov/pubs/nsb20198/the-skilled-technical-workforce
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Simple Donut Chart 

https://www.census.gov/content/dam/Census/library/publications/2018/econ/g18-qtax4.pdf 

 
 
COMMENTS:  

• This is an alternative to the stacked bar chart displayed on page 2 and functions in the same way, it 
emphasizes a particular variable that otherwise might get lost in the body of the text. 

• Pie versus Donut Charts: the area inside the doughnut can be used to display additional information in this 
case the total tax revenue, otherwise pie and doughnut charts both suffer from perceptual problems, 
whether an arc or an angle it is hard for humans to interpret data displayed in this form. 

• When the arcs are labeled with the quantity they represent it eliminates the perceptual problems and 
provides an alternative to simple or stacked-bar plots. 

• A drawback of this visualization is that the colors used to identify the levels are so similar in some cases that 
it is hard to make the connection between the colors in the legend and the colors in the doughnut chart.   

 
 
 
 

 

https://datavizcatalogue.com/methods/donut_chart.html
https://www.census.gov/content/dam/Census/library/publications/2018/econ/g18-qtax4.pdf
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Multiple Visualizations: Exploding Pie Chart and Bar Chart 

https://www.bts.gov/sites/bts.dot.gov/files/u796/TET%202018.pdf 

 
 
COMMENTS:  

• A way to emphasize a single level of a category and compare it to the whole.  

• In addition to the exploding pie chart, the contrasting colors emphasizes the variable of interest. 

• Although the opinions regarding pie charts tend to the negative (do not use), in this case using it to 
emphasize one level of a categorical variable – Transportation and Warehousing – and comparing it to the 
remaining levels works. The exploding pie chart makes a greater visual impact than the bar chart.  

• There is no information in the document text why Transportation and Warehousing is plotted twice in the bar 
chart and why the value in the pie chart and bar chart do not match.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://datavizcatalogue.com/methods/pie_chart.html
https://datavizcatalogue.com/methods/bar_chart.html
https://www.bts.gov/sites/bts.dot.gov/files/u796/TET%202018.pdf
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2. Graphs with 2-categorical variables 
 

 
Multiple Visualizations: Pie Chart and Stacked Bar Chart 

https://rosap.ntl.bts.gov/view/dot/36436 

 

 

COMMENTS:  

• A way to make comparisons to the whole for two levels of a categorical variable (in-house and for-hire) and 
provide more detailed information on both of them using a stacked bar chart. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/pie_chart.html
https://datavizcatalogue.com/methods/stacked_bar_graph.html
https://rosap.ntl.bts.gov/view/dot/36436
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Example of a Multiple Visualizations: Exploding Pie Chart and Bar Chart using NCSES data. 
 
Science and Engineering Indicators 2020 
NSB-2019-7 | 2019 

Only a portion of Table S2-12 is displayed, click on Data Tables and select Table S2-12 to view the entire table.   
 
 
 

 
The above figure displays the top seven countries for international undergraduate students enrolled in U.S. 
universities in 2018 (the remaining countries of origin are collapsed into “Other locations”). The exploding pie chart 
shows the overall number of students from these countries for all fields of study and zooms in on India. The bar chart 
on the right shows the distribution of field of study for Indian students categorized by non-S&E and S&E. By pulling 
out this subset, we can see that amongst undergraduate students from India, Engineering and Computer Sciences 
account for over 50% of undergraduates. 
 
These data are re-plotted on the next page using a mosiac plot in place of the exploding pie chart.  
 
 
 

https://ncses.nsf.gov/pubs/nsb20197/
https://ncses.nsf.gov/pubs/nsb20197/data
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Using a mosaic plot instead of an exploding pie chart provides the opportunity to display additional information. The 
mosaic plot displays the top seven countries for international undergraduate students enrolled in S&E fields. The 
mosaic plot displays the name of the country and number of students enrolled in an S&E field of study in the U.S. 
The plot on the right displays the same data as the bar chart on the previous page but labels each bar with the 
number of students. 
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Multiple Visualizations: Pie Chart and Stacked Bar Chart 

https://rosap.ntl.bts.gov/view/dot/36436# 

 
 
COMMENTS: 

• A way to emphasize one wedge (category level) of a pie chart and introduce more detailed information on 
this level by including a second categorical variable using a stacked bar chart.  

• An additional example from the 
IRS is displayed on the right 
which empahsizes how few tax 
returns are examined.  

 
 
 
 
 
 
 

 
                                                                                                
https://www.irs.gov/pub/irs-soi/18databk.pdf 

 

https://datavizcatalogue.com/methods/pie_chart.html
https://datavizcatalogue.com/methods/stacked_bar_graph.html
https://rosap.ntl.bts.gov/view/dot/36436
https://www.irs.gov/pub/irs-soi/18databk.pdf
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Bar Chart 

 
https://www.nass.usda.gov/Publications/Highlights/2019/2017Census_Farm_Economics.pdf 

 
 
COMMENTS: 

• A way to introduce an additional categorical variable to a bar chart. In this case, only one level of the 
additional variable is displayed and it is a function of the level of the bar.  The top state for each commodity 
is identifed.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/bar_chart.html
https://www.nass.usda.gov/Publications/Highlights/2019/2017Census_Farm_Economics.pdf
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Stacked Bar Chart 

https://www.bts.gov/sites/bts.dot.gov/files/u796/TET%202018.pdf 

 
 
COMMENTS: 

• Could be used as a way to display information for each state for two quantitiative variables using a single 
categorical variable. 

• Ways to make the display easier to interpret would be to include vertical grid lines – one suggestion is to 
use wide light gray interval grid lines for example, [0-5) white, [5-10) gray, etc. 

• This display might work better if the range for the two quantitative variables was the same; here the range of 
expenditures (0 - ~40) is over 2x the range for revenue (0 - ~15).  

 

https://datavizcatalogue.com/methods/stacked_bar_graph.html
https://www.bts.gov/sites/bts.dot.gov/files/u796/TET%202018.pdf
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Sankey Diagram 

https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartId=90312 

 
 
COMMENTS: 

• A way to display a statistic (mean) over time periods for a single categoric variable.  

 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/sankey_diagram.html
https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartId=90312
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Stacked Bar Chart with Reference 

https://www.census.gov/content/dam/Census/library/visualizations/2019/demo/p60-266/Figure12.pdf 

 
 
COMMENTS: 

• This is an adaptation of the stacked-bar chart; the bars have been turned sideways and the individual levels 
separated.    

• A reference set of bars is displayed on the top row.  

 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/stacked_bar_graph.html
https://www.census.gov/content/dam/Census/library/visualizations/2019/demo/p60-266/Figure12.pdf
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Stacked Bar Chart with Reference 

https://www2.census.gov/programs-surveys/decennial/2020/program-management/final-analysis-reports/2020-report-cbams-study-survey.pdf 

 
 
COMMENTS: 

• Another example of stacked bar charts which includes reference values on the left. In addition to labeling 
the reference bar, it is also emphasized using a different color shades. 

• The addition of horizontal grid lines would make for easier comparisons between the bars. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/stacked_bar_graph.html
https://www2.census.gov/programs-surveys/decennial/2020/program-management/final-analysis-reports/2020-report-cbams-study-survey.pdf
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3. Graphs with  3-categorical variables 
 

 
Divergent Stacked Bar Chart 

https://www.bts.gov/browse-statistical-products-and-data/transportation-economic-trends/tet-2017-chapter-4 

 
 
COMMENTS: 

• A way to display two quantitative variables, in this case median wage and number of employed, for 
occupations categorized into three discrete groups, largest occupations, occupations with the lowest wages, 
and occupations with the highest wages. 

• Although the horizontal axis is not displayed, it is obvious that the range for median wage and number 
employed are different. This makes comparison between the two quantitaive variables difficult.  

• A vertical line at zero would be a helpful reference between the two different scales.  
 
 
 
 
 

https://blog.datawrapper.de/divergingbars/
https://www.bts.gov/browse-statistical-products-and-data/transportation-economic-trends/tet-2017-chapter-4
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Population Pyramid 

https://www.census.gov/content/dam/Census/library/visualizations/2019/demo/micropolitan-america.pdf 

 
 
COMMENTS: 

• A way to display a categorical variable with two levels, in this case gender, that have the same levels of a 
second variable (age categories). 

• In this case the two bars are placed on top of one another by using a solid color for micro areas and a black 
outline for the entire U.S.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://datavizcatalogue.com/methods/population_pyramid.html
https://www.census.gov/content/dam/Census/library/visualizations/2019/demo/micropolitan-america.pdf
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Example of a population pyramid using NCSES data. 
 
Elementary and Secondary Mathematics and Science Education 
SPECIAL REPORTS | NSB-2019-6 | SEPTEMBER 4, 2019 

 

 

 

 

 

 

 
 
 
 
The data from the two figures are 
replotted using a single figure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

The dashed black lines are the average NAEP mathematic scores for the 8th grade.  
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                    by Free Lunch Eligibility: 1996−2017

https://ncses.nsf.gov/pubs/nsb20196/
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4. Longitudinal Graphs 
 

 

Multiple Visualizations: Simple Donut Chart and Line Graph 

https://www.bts.gov/content/final-demand-goods-and-services-major-social-function-2016 

 
 
COMMENTS: 

• Multiply plots within in figure – one plot shows trends over time using a line graph and data from the most 
recent time period is displayed separately with more detail using a donut chart.  

• Outside data is displayed in the line chart to provide context (shock events, policy changes) which can also 
help with interpreting trends. 

• Other examples of using multiple plots one of which is a line graph are displayed on the next three pages:  

• a line graph with a proportional area chart (page 19) and a line graph with a mosaic plot (page 20); and 

• in the visualization on page 21, instead of a donut chart a bar chart is used where each bar is displayed 
using a line chart showing trends over time.  

 
  
 
 
 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/donut_chart.html
https://datavizcatalogue.com/methods/line_graph.html
https://www.bts.gov/content/final-demand-goods-and-services-major-social-function-2016
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Line Graph and Proportional Area Chart 

https://public.tableau.com/views/BalanceSheetStoryPoint2/BalanceSheet?amp&:display_count=no&:embed=y&:toolbar=no&:showVizHome=no 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/line_graph.html
https://datavizcatalogue.com/methods/area_chart.html
https://public.tableau.com/views/BalanceSheetStoryPoint2/BalanceSheet?amp&:display_count=no&:embed=y&:toolbar=no&:showVizHome=no
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Line Graph and Mosaic Chart  

 

 
 
 

https://datavizcatalogue.com/methods/line_graph.html
https://datavizcatalogue.com/methods/marimekko_chart.html


 21 

https://www.bts.gov/sites/bts.dot.gov/files/u796/TET%202018.pdf 

https://www.bts.gov/sites/bts.dot.gov/files/u796/TET%202018.pdf
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Example of a line graph and donut chart using NCSES data. 
 
 
Elementary and Secondary Mathematics and Science Education 
SPECIAL REPORTS | NSB-2019-6 | SEPTEMBER 4, 2019 

“According to data from the Current 
Population Survey, immediate college 
enrollment rates have increased over time 
(NCES 2019). Between 1980 and 2016, 
the percentage of high school graduates 
making an immediate transition to college 
increased from 49% to 70% (Figure 1-10). 
In addition, immediate enrollment rates 
rose faster between 1980 and 2016 for 4-
year institutions (from 30% to 46%) than 
2-year institutions (from 19% to 24%).” 
 
 
 
 
 
 

 
 

 
This figure emphasizes comparisons made in the above text using donut plots for the first and last year of data.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://ncses.nsf.gov/pubs/nsb20196/executive-summary
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Line Graph 

https://www.bts.gov/sites/bts.dot.gov/files/u796/TET%202018.pdf 

 
 
COMMENTS: 

• An example of adding text to a figure to provide information; in this case low/high values within the 
accelerations and decelerations in the economy. 

• A smoothed line is included to aid in interpretation. 

• Text within the figure is used instead of a legend. 

 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/line_graph.html
https://www.bts.gov/sites/bts.dot.gov/files/u796/TET%202018.pdf
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Line Graph 

https://www.eia.gov/outlooks/aeo/pdf/aeo2019.pdf 

 
 
COMMENTS: 

• A way to combine two similar line graphs into a single figure that are able to share a legend. 

• The legend prints the category levels in the same color as the lines in the figure therefore eliminating the 
need to include the line in the legend. 

• A reference line is included and clearly labeled; it might be more visible if the line type was different, for 
example a dashed line. 

• The range can be decreased from [0-25] to [0-20] which might help in seeing differences between the lines 
in the graph on the right-hand side.  

 

 
 
 
 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/line_graph.html
https://www.eia.gov/outlooks/aeo/pdf/aeo2019.pdf
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Area Graph 

https://public.tableau.com/views/U_S_vegetablesanddrypulsespercapitaavailability/PerCapitaUse?amp&:display_count=no&amp&publish=yes&:embed=y&amp&
:origin=viz_share_link&:toolbar=no&:showVizHome=no 

 
 
COMMENTS: 

• Rather than combining all levels in a single display using a line or area graph, each level of the category is 
displayed separately as an area graph, giving the impression of high magnitude of differences, but difficulty 
comparing trends over time. 

• Since the bar on the far left is plotting reference values it could be plotted underneath each of the other five 
bars as a shade of grey – this might help with interpretation. 

 

 
 

https://datavizcatalogue.com/methods/area_graph.html
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5. Graphs that Display a Difference 
 
 
Multiple Visualizations: Divergent Bar Chart and Line Graph 

https://www.census.gov/content/dam/Census/library/publications/2018/demo/p30-04.pdf  

 
 
 
COMMENTS: 

• A way to display two quantitative variables over time along with their difference. 
 

 
 
 
 
 
 
 
 
 

https://blog.datawrapper.de/divergingbars/
https://datavizcatalogue.com/methods/line_graph.html
https://www.census.gov/content/dam/Census/library/publications/2018/demo/p30-04.pdf
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Scatter Plot 

https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_1_US/usv1.pdf 

 
 
COMMENTS: 

• A way to display differences among many similar categories using the same scale, percent change. 

• Appropriate in cases where color is not an option. 
 

 
 

https://datavizcatalogue.com/methods/scatterplot.html
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_1_US/usv1.pdf
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Multi-set Bar Chart 

https://www.bts.gov/sites/bts.dot.gov/files/u796/TET%202018.pdf  

 
 
COMMENTS: 

• A relative percent difference is displayed using the value and an arrow; the two distributions used in 
calculating the relative percent difference are displayed using a multi-set bar chart organized by region with 
a reference bars at the far right. 

 
 

 
 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/multiset_barchart.html
https://www.bts.gov/sites/bts.dot.gov/files/u796/TET%202018.pdf
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Multiple Visualizations: Area Graph and Line Chart 

https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartId=81953 

 
 
COMMENTS: 

• A way to display a difference using area graphs for the two distributions and a line graph for the difference.  
 

 
 
 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/area_graph.html
https://datavizcatalogue.com/methods/line_graph.html
https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartId=81953
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Multiple Visualizations: Multi-set Bar Chart and Lollipop Chart 

https://www.census.gov/library/visualizations/2019/demo/p60-267.html 

 
 
COMMENTS: 

• A multi-set bar chart is used to display the 2018 data (left) and the lollipop chart on the right side displays 
the change from the previous year (2017). 

• The statistical difference between the years is displayed using different symbols in the lollipop chart; open 
circle for no statistical difference between 2017 and 2018 and a filled circle for a statistical difference. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/multiset_barchart.html
https://www.data-to-viz.com/graph/lollipop.html
https://www.census.gov/library/visualizations/2019/demo/p60-267.html
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Bar Chart 

https://www.bls.gov/opub/ted/2019/producer-price-index-for-final-demand-increased-1-point-7-percent-for-the-year-ended-july-2019.htm 

 
 
COMMENTS: 

• A simple bar chart is used to display the percent difference, but by ordering the bars from top – largest 
positive percent difference, to bottom – largest negative percent difference. The ordering makes it easier to 
make comparisons.  

 

 
 
 
 

https://datavizcatalogue.com/methods/bar_chart.html
https://www.bls.gov/opub/ted/2019/producer-price-index-for-final-demand-increased-1-point-7-percent-for-the-year-ended-july-2019.htm
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Example of a diverging bar chart using NCSES data 
 
 
Women, Minorities, and Persons with Disabilities in Science and Engineering  
SPECIAL REPORT | NSF 19-304 | March 08, 2019 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Only the first page of Table 7-9 is 

displayed, click on Data Tables to view the entire table.   
 
 
 
 
 
 
 

https://ncses.nsf.gov/pubs/nsf19304/
https://ncses.nsf.gov/pubs/nsf19304/data


 33 
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Dumbbell Dotplot (Cleveland Dot Plot) 

https://www.census.gov/content/dam/Census/library/visualizations/2019/demo/p60-267/Figure_9.pdf 

 
 
 
COMMENTS 

• Can be used in place of a stacked bar chart, it uses less ink and is easier to compare difference between 
values. 

• A way to display a statistically significant change. 

 
 

https://www.data-to-viz.com/graph/lollipop.html
https://www.census.gov/content/dam/Census/library/visualizations/2019/demo/p60-267/Figure_9.pdf
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Multiple Visualizations: Bar Chart and Scatter Plot 

https://www.census.gov/content/dam/Census/library/visualizations/2019/demo/p60-266/figure1.pdf 

 
 
 
COMMENTS: 

• Another way to display statistically significant differences using two plots in a single figure. 
  

https://datavizcatalogue.com/methods/bar_chart.html
https://datavizcatalogue.com/methods/scatterplot.html
https://www.census.gov/content/dam/Census/library/visualizations/2019/demo/p60-266/figure1.pdf
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Example of a multiple visualizations using NCSES data  
 
 
Science and Engineering Indicators 2018 
NSB-2018-1 | 2018 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

https://ncses.nsf.gov/pubs/nsb20197/
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6. Geospatial Graphs 
 
 
Dot Map 

https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartId=92657 

 
COMMENTS: 

• Will only work if there are a small number of values that need to be displayed and they are not clustered together. 

• It would be easier to see geographic trends if the color of the filled circles was a function of the value within the 
circle. 

 

 
 
 

https://datavizcatalogue.com/methods/dot_map.html
https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartId=92657


 39 

Hex-tile Chloropleth Maps 

https://www.bts.gov/browse-statistical-products-and-data/transportation-economic-trends/tet-2017-chapter-4 

 
 

COMMENTS: 

• The visualization eliminates the size effect of states which makes it easier to make comparison within and 
between maps.    

• Hex-file chloropleth maps are a product of Tableau. 
  

https://www.tableau.com/about/blog/2017/1/viz-whiz-hex-tile-maps-64713
https://www.bts.gov/browse-statistical-products-and-data/transportation-economic-trends/tet-2017-chapter-4
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Examples of a Hex-tile Chloropleth Maps using NCSES data 
 
 
Science and Engineering Indicators 2018 
NSB-2018-1 | January 15, 2018 

Only the first page of Table 3-C is displayed, see pages 49 & 50 of the report for the remaining data.  
 

 
 

 
 
 
 
 

https://www.nsf.gov/statistics/2018/nsb20181/assets/nsb20181.pdf
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The chloropleth is created using a custom polygon in Tableau, downloaded from VizPainter by Joshua Milligan. 

 

 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://vizpainter.com/hex-map-spatial-file/
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The map below uses a pie chart within each state to display the percentage of S&E Ph.Ds. produced in the state who 
have remained or left the state. The diameter of the pie chart is a function of the number of S&E Ph.Ds. produced by 
the state. 

Chloropleth Map 

https://www.bts.gov/sites/bts.dot.gov/files/u796/TET%202018.pdf 
 
 
COMMENTS: 

• A way to differentiate between regions that is easier to interpret than outlining the states within each region. 

• This map may be difficult to interpret for someone who is colorblind. As a rule-of-thumb one should use a 
different color for each of the seven regions rather than different shades. 

 
 
 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/choropleth.html
https://www.bts.gov/sites/bts.dot.gov/files/u796/TET%202018.pdf
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Multiple Visualizations: Multi-set Bar Chart and Chloropleth Map 
 

https://www.eia.gov/outlooks/aeo/pdf/aeo2019.pdf 

 
 
COMMENTS: 

• A way to include a region categorical variable with two other variables, one that is longitudinal and the other 
categorical with two levels. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/multiset_barchart.html
https://datavizcatalogue.com/methods/choropleth.html
https://www.eia.gov/outlooks/aeo/pdf/aeo2019.pdf
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Multiple Visualizations: Bar Chart and Chloropleth Map 

https://www.bls.gov/opub/ted/2019/unemployment-rate-lowest-in-vermont-highest-in-alaska-july-2019.htm 

 
 
COMMENTS: 

• The map displays state unemployment rates categorized into three levels based on the statistical difference 
from the U.S. unemployment rate. The bar chart in the bottom right corner displays the actual rates ordered 
from lowest to highest. If this was used in a static document one could label each bar with the state 
abbreviation and add a vertical axis.  

 
 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/bar_chart.html
https://datavizcatalogue.com/methods/choropleth.html
https://www.bls.gov/opub/ted/2019/unemployment-rate-lowest-in-vermont-highest-in-alaska-july-2019.htm
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7. Other 
 
 
Heatmap Table 

https://www.bls.gov/opub/btn/volume-8/pdf/consumer-spending-ca-tx-ny.pdf 

 
 
COMMENTS: 

• A way to aid in the interpretation of a table by adding color based on a reference value, red – above and 
blue – below, in this case the reference value is displayed in the first column. 

 
 
 
 
 
 
 
 
 
 

https://datavizcatalogue.com/methods/heatmap.html
https://www.bls.gov/opub/btn/volume-8/pdf/consumer-spending-ca-tx-ny.pdf


 46 

Example of a Heatmap Table using NCSES data 
 
 
Science and Engineering Indicators 2020: Science and Engineering Labor Force 2020 
NSB-2019-8 | 2019 

 

 

 

 

 

 

 

 

https://ncses.nsf.gov/pubs/nsb20198/
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The data on page 46 are displayed as a heatmap where the color of a row is a function of the last column, 10-YR % 
Growth in Total Employment. Within the categories of All S&E, Related S&E, and Other, the rows are ordered by the 
last column from largest to smallest. 
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Sparklines 

https://www.bts.gov/sites/bts.dot.gov/files/u796/TET%202018.pdf 

 
 
COMMENTS: 

• The term sparkline was introduced by Edward Tufte for "small, high resolution graphics embedded in a 
context of words, numbers, images". Tufte described sparklines as "data-intense, design-simple, word-sized 
graphics". 

• Tufte gave a workshop at the Department of Transportation. 

• Excel employees filed a patent application for the implementation of sparklines.  

• In the above figure, a box or horizontal reference line would aid the interpretation of the sparklines. 

https://en.wikipedia.org/wiki/Sparkline
https://www.bts.gov/sites/bts.dot.gov/files/u796/TET%202018.pdf
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