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What is Data Visualization?
• Data visualization

is about
COMMUNICATION

• Using visual design principles
to facilitate communication

of quantitative data

• Key questions:
– Who is your audience?
– What is the main message?

10/12/2016
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The Galaxy of Data Visualization
• Static graphs, charts, and maps

• Interactive graphics

• Dashboards

• Infographics

• Report design / web page design

10/12/2016
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Views of the Galaxy Static Graphs
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Views of the Galaxy Interactive Graphics
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Changes in the British Diet – http://britains diet.labs.theodi.org/
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Views of the Galaxy Dashboards

10/12/2016



7 Data Visualization | D. Stinchcomb

Views of the Galaxy Infographics
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Views of the Galaxy – Report Design

10/12/2016

http://stephanieevergreen.com/design of an award winning report/
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DataViz in Cancer Registry Projects
• Internal planning and tracking

– Internal schedule tracking
– Reporting to leadership

• Data collection
– Tracking progress toward goals

• Analysis
– Exploratory data visualization

• Surveillance reports
• Grant proposals
• Academic papers
• Conference presentations

10/12/2016
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Principles of Visual Design – Visual Hierarchy
• Visual hierarchy

– What stands out?
What draws your eye?

– Elements:
• Size
• Color and contrast
• Typography
• Spacing
• Composition

– Do the “squint” test – what stands out?
10/12/2016
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Visual Comparisons
• Cleveland and McGill’s comparison accuracy scale:

1. Position along a common scale
2. Position on identical

but nonaligned scales
3. Length, angle & direction
4. Area
5. Volume, curvature
6. Shading, color saturation
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Cleveland & McGill, JASA, 1984
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Make It Easy on the Viewer
• Avoid legends and encoded meaning

• If a legend is needed, use placement, order, and color to make
interpretation easier
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Make It Easy on the Viewer
• Avoid diagonal or vertical text
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Adapted from http://annkemery.com/avoiding diagonal text/
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Make It Easy on the Viewer
• Avoid clutter and “chart junk”
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http://visual.ly/top 4 disaster recovery findings
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Transformation 1 – Data Look Better Naked
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http://www.darkhorseanalytics.com/blog/data looks better naked/
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Transformation 2 – Evaluator Breakfasts
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Stephanie Evergreen http://stephanieevergreen.com/dataviz checklist/

Original: Redesign:



17 Data Visualization | D. Stinchcomb

Makeover – Adding bars to data tables
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Original:

Redesign:
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Makeover – Bar chart with time series
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Original:

Program

Program

Percent of users reporting that they agree with positive statements
about the Program’s effectiveness: 2013, 2010, and 2008
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Makeover – Bar chart with time series
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Redesign: time series line chart



20 Data Visualization | D. Stinchcomb

Makeover – Stacked bar charts

10/12/2016

Program       

Believed that using the Program would allow
us to avoid an audit, raid, or fine

Percent of employers reporting all reasons for agreeing to
participate in the Program

To improve ability to  accomplish objectives  

Original:
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Makeover – Stacked bar charts
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Redesign – diverging stacked bar chart:

Poll results:
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Makeover – Clustered column chart
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Original:
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Makeover – Clustered column chart
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Redesign – back to back bar chart (with legend):



24 Data Visualization | D. Stinchcomb

Makeover – Make it easy on the viewer
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Product use by income level
Original:
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Makeover – Make it easy on the viewer
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Redesign – horizontal bar chart, diverging color scheme:
Product use by income level



26 Data Visualization | D. Stinchcomb

Makeover – Pie charts
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Original: Redesign:
Percent Participation by Organization Percent Participation by Organization
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Makeover – change from baseline
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Original:
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Makeover – change from baseline
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Redesign – slope graph,
highlight significant results:
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Makeover – Confidence intervals in tables

10/12/2016

Group 1
Percent
change (LCL, UCL)

Overall Previous 2.2 ( 4.7, 0.4)
Overall Revised 0.1 ( 0.8, 1.1)

Non Hispanic Previous 1.2 (0.1, 2.2)
Non Hispanic Revised 0.2 ( 0.8, 1.2)

Hispanic Previous 2.7 ( 2.2, 7.9)
Hispanic Revised 7.9 (2.8, 13.3)

Group 2
Overall Previous 0.5 ( 1.5, 0.5)
Overall Revised 0.0 ( 0.9, 0.9)

Non Hispanic Previous 0.5 ( 0.5, 1.5)
Non Hispanic Revised 0.0 ( 0.9, 1)

Hispanic Previous 5.7 ( 0.3, 12)
Hispanic Revised 10.7 (4.4, 17.4)

5 0 5 10 15 20

Original:Redesign – add graph to the table:
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Makeover – Confidence intervals in tables
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Group 1
Percent
change (LCL, UCL)

Overall Previous 2.2 ( 4.7, 0.4)
Overall Revised 0.1 ( 0.8, 1.1)

Non Hispanic Previous 1.2 (0.1, 2.2)
Non Hispanic Revised 0.2 ( 0.8, 1.2)

Hispanic Previous 2.7 ( 2.2, 7.9)
Hispanic Revised 7.9 (2.8, 13.3)

Group 2
Overall Previous 0.5 ( 1.5, 0.5)
Overall Revised 0.0 ( 0.9, 0.9)

Non Hispanic Previous 0.5 ( 0.5, 1.5)
Non Hispanic Revised 0.0 ( 0.9, 1)

Hispanic Previous 5.7 ( 0.3, 12)
Hispanic Revised 10.7 (4.4, 17.4)

5 0 5 10 15 20

Original:Redesign – add graph to the table:
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Makeover – Confidence intervals in graphs
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Original:
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Makeover – Confidence intervals in graphs
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Redesign – error bands:
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Makeover – Multiple line graph
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Original:
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Makeover – Multiple line graph
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Redesign –
small multiples:
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Tools – Choosing the Right Chart Type
• Data Visualization Catalog
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http://www.datavizcatalogue.com/
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Tools – DataViz Checklist
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Text size is hierarchical and readable

Data are labeled directly

Graph is two dimensional

Color is used to highlight key patterns

Color is legible for people with colorblindness

2 1 0 n/a

2 1 0 n/a

2 1 0 n/a

2 1 0 n/a

2 1 0 n/a

http://stephanieevergreen.com/dataviz checklist/
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Tools – Creating static graphs
• Excel is your friend

– Most examples have been done with Excel

• But Excel graph defaults are NOT your friends!
– Get in the habit of modifying each graph

• Programming tools for static graphs:
– R and the “ggplot2” package
– SAS statistical graphics:

SG procedures (SGPLOT, SGSCATTER, SGPANEL)
10/12/2016

http://thewhyaxis.info/defaults/
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Tools – Excel How To Guides
• EvergreenData step by step
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http://stephanieevergreen.com/tag/step by step/
• YouTube videos by Doug H
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Interactive Data Visualization Tools
• Interactive data visualization:

– Tableau
• Commercial tool for quick interactive graphs and dashboards
• Inexpensive for public data; can be pricey for private data

– Browser based JavaScript libraries:
• Highcharts
• D3 (popular and powerful)
• Dygraphs

10/12/2016
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General DataViz Resources
• DataViz Blogs:

– Evergreen Data – Stephanie Evergreen
• http://stephanieevergreen.com/blog/

– Peltier Tech Blog – Jon Peltier
• http://peltiertech.com/

– FlowingData – Nathan Yau
• http://flowingdata.com/

• Books by:
– Edward Tufte
– Stephen Few
– Stephanie Evergreen
– Cole Nussbaumer Knaflic

10/12/2016
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Conclusions – Key Points
• Data visualization is about communication

– Bring data to life
– Who is the audience; what is the key message?

• Build data visualization into registry plans
– Operations, data collection, analysis, reporting

• Visual design principles:
– Visual hierarchy
– Effective visual comparisons
– Making it easy on the viewer
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Conclusions – The Bottom Line
• Data visualization can make the work you do

– More accessible
– More impactful
– More effective

10/12/2016



Thank You
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Useful Links
• DataViz Catalog

http://www.datavizcatalogue.com/
• DataViz Checklist

http://stephanieevergreen.com/dataviz checklist/
• Breaking Excel Defaults

http://thewhyaxis.info/defaults/
• EvergreenData Step by step

http://stephanieevergreen.com/tag/step by step/
• Color selection:

http://colorbrewer2.org/
• Colorblind testing tools:

http://www.color blindness.com/coblis color blindness simulator/
http://www.vischeck.com/vischeck/
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