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“By visualizing information, we 

turn it into a landscape that 

you can explore with your 

eyes. A sort of information 

map. And when you’re lost in 

information, an information 

map is kind of useful.” 

– David McCandless
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Learning Objectives

• Recognize common data visualizations, their best uses, and 

their limitations 

• Understand the importance of effective visualizations 

for communicating research results

• Become familiar with software and tools for data visualization 

available to researchers
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What is data visualization?

Anything that converts data into 

a visual representation

Including tables!
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Why visualize? 
(Anscombe's Quartet)

These groups have almost 

identical summary statistics at 

first glance.

X & Y mean

X & Y variance

X-Y correlation

X-Y linear regression

https://en.wikipedia.org/wiki/Anscombe's_quartet

https://en.wikipedia.org/wiki/Anscombe's_quartet
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But when plotted, we see patterns

https://en.wikipedia.org/wiki/Anscombe's_quartet

VS

https://flat.io/score/60a8d8653374193bc2aa3633-anscombe-
s-quartet

https://en.wikipedia.org/wiki/Anscombe's_quartet
https://flat.io/score/60a8d8653374193bc2aa3633-anscombe-s-quartet
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Visual cues used in 
data visualization 
make interpretation 
even quicker

https://www.perceptualedge.com/articles/ie/visual_perception.pdf

https://www.perceptualedge.com/articles/ie/visual_perception.pdf
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Some cues are 
more effective 
than others
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"Tips for Effective Data Visualization." Eric E Monson. SEDLS, 2021.

Too many cues 
=
Visual overload
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"Tips for Effective Data Visualization." Eric E Monson. SEDLS, 2021.

Picking a story 
or focus is 
much more 
effective



You have your data, now what?



Health Sciences Library

Start here with your 

visualization:

• Category + Number = Bar

• Date/Time + Number = Line

• Number + Number (correlation) 

= Scatter

"Tips for Effective Data Visualization." Eric E Monson. SEDLS, 2021.



Let's learn about bar graphs
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Bar graphs are great for categorical data

• Useful for comparing values 

across categories (categorical 

data)

• Easily understood

• Don’t use with paired or non-

independent data

https://pubmed.ncbi.nlm.nih.gov/28974579/

https://pubmed.ncbi.nlm.nih.gov/28974579/
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Tip: Mind the spacing between bars

https://www.storytellingwithdata.com/blog/2020/2/19/what-is-a-bar-chart

https://www.storytellingwithdata.com/blog/2020/2/19/what-is-a-bar-chart
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Tip: Add order if possible

• If variables are not inherently ordered (e.g. date), consider 

ordering by value

https://chartio.com/learn/charts/bar-chart-complete-guide/

https://chartio.com/learn/charts/bar-chart-complete-guide/
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Tip: Use rectangular bars

• 3D bars, rounded bars, and other shapes can make it difficult 

to accurate assess height and may imply volume

https://chartio.com/learn/charts/bar-chart-complete-guide/

https://chartio.com/learn/charts/bar-chart-complete-guide/
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Caution: Many datasets can lead to the 
same bar graph

https://doi.org/10.1371/journal.pbio.1002128

https://doi.org/10.1371/journal.pbio.1002128


Scatter plots for numerical variables
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Scatter plots may reveal data that is 
hidden by bar charts

https://pubmed.ncbi.nlm.nih.gov/28974579/

https://pubmed.ncbi.nlm.nih.gov/28974579/
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Scatter Plots

• Best Use

• Identifying patterns in data 

(groups, gaps, outliers?)

• Illustrate relationship(s) 

between two numeric variables

• Continuous scale data

https://chartio.com/learn/charts/what-is-a-scatter-plot/

• Be Wary

• With categorical data

• Too few values in one variable

https://chartio.com/learn/charts/what-is-a-scatter-plot/
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Caution: Too many values in one variable 
may lead to overplotting

https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.118.037777

https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.118.037777
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Scatter plots may have a categorical third 
variable

• You may use visual 

cues (color, shape, 

size) to encode a 

third variable, but 

be careful of 

becoming too busy

https://chartio.com/learn/charts/what-is-a-scatter-plot/

https://chartio.com/learn/charts/what-is-a-scatter-plot/


Quick note on pie charts
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… Avoid them

https://www.data-to-viz.com/caveat/pie.html

https://www.data-to-viz.com/caveat/pie.html


Health Sciences Library

They might also be hiding patterns

https://www.data-to-viz.com/caveat/pie.html

A B C

A B C

https://www.data-to-viz.com/caveat/pie.html
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We aren't great at estimating volume of a circle
(And they often aren't used for their intended purposes - to represent parts 
of a whole)

Try a bar chart instead!



Color and accessibility considerations
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Colorblind safe: Avoid red and green

https://www.ascb.org/science-news/how-
to-make-scientific-figures-accessible-to-
readers-with-color-blindness/

https://www.ascb.org/science-news/how-to-make-scientific-figures-accessible-to-readers-with-color-blindness/
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Relative contrast can create distortion

https://knowablemagazine.org/article/

mind/2019/science-data-visualization

https://knowablemagazine.org/article/mind/2019/science-data-visualization
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Relative contrast can also create distortion
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Alternatives to red and green in imaging

https://www.ascb.org/science-news/how-

to-make-scientific-figures-accessible-to-
readers-with-color-blindness/

ColorBrewer: 
tool for picking color palettes

https://www.ascb.org/science-news/how-to-make-scientific-figures-accessible-to-readers-with-color-blindness/
http://colorbrewer2.com/
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Jet ('Rainbow’) colormaps also create 
distortion

https://doi.org/10.1038/s41467-020-19160-7

https://doi.org/10.1038/s41467-020-19160-7
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A bit more about 
rainbow maps…

• Have no intuitive color ordering

• Make data look striped / banded



Health Sciences Library

Choose categorical colors carefully

• Only use gradient color for ordered categories (implies relation)

• Use the same color for the same variables if you have multiple 

visuals

“Tips for Effective Data Visualization.” Eric Monson, SEDLS 2021.
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Be aware of emotional affect of color

• Colors can have meaning, and our emotional response is 

culturally variable
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General tips for better data visualization
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Remove unnecessary detail
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Use human-readable labels

Avoid:

• Jargon

• Abbreviations

• Variable names

• Useless decimals

• Too many labels

“Tips for Effective Data Visualization.” Eric Monson, SEDLS 2021.
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Don't use vertical labels

Better Best!
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Use active titles

“Tips for Effective Data Visualization.” Eric Monson, SEDLS 2021.



Let’s give it a try! 

What suggested edits do you have for 
these visualizations?
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https://analythical.com/blog/covid19-in-charts

https://analythical.com/blog/covid19-in-charts


Data Visualization Tools
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Tools: Access Through UTHSC

https://libguides.uthsc.edu/data/tools

• Excel

• Mathematica

• ArcGIS

• NVivo

https://libguides.uthsc.edu/data/tools​
https://webapps.utk.edu/OIT/SoftwareDistribution
https://webapps.utk.edu/OIT/SoftwareDistribution
https://webapps.utk.edu/OIT/SoftwareDistribution
https://webapps.utk.edu/OIT/SoftwareDistribution
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Tools: Additional (Not UTHSC)

https://libguides.uthsc.edu/data/tools

• Tableau (free 1 year educator and student licenses, renewable 

annually)

• D3.js

• ggplot2

• NodeBox

• RAWGraphs

• Spotfire

• Plotly

https://libguides.uthsc.edu/data/tools​
https://www.tableau.com/academic/teaching
https://d3js.org/
https://ggplot2.tidyverse.org/
https://www.nodebox.net/
https://rawgraphs.io/
https://www.tibco.com/products/tibco-spotfire
https://plotly.com/


Library Research Guide for

Clinical Researchers

https://libguides.uthsc.edu/clinicalresearchers

https://libguides.uthsc.edu/clinicalresearchers



