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1. The Humanity in Design



What is data visualization, and when is it 
needed?



What?
Data visualization is a graphical 
display of information for two 
purposes: sense-making (i.e. data 
analysis) and communication.

Visual displays give form to 
information which before had none. 
Human visual perception and 
cognition is particularly strong.

Why?



We read/process data visualizations all the time



Do you want to convey a specific message?

http://www.washingtonpost.com/wp-srv/special/health/how-ebola-spreads/#b10g15t20w14

http://www.washingtonpost.com/wp-srv/special/health/how-ebola-spreads/#b10g15t20w14


Do you want to explore your data to get new insights?

Dr. John Snow, 
The Cholera 
Epidemic in 
London, 1854



Visualizing data can illuminate or obfuscate



Story vs. Message



Why tell stories with data? 

● Storytelling has been central to human 
learning for millenia

● Storytelling makes information more 
persuasive and memorable

● Storytelling adds texture and form to 
make information more easily digestible

Just as important to your narrative is 
understanding competing stories and 

narratives



The message is the key piece of your 
story that turns insight into action.

Effectively turning insight into action 
through your message hinges on knowing 
and understanding your audience.



Understanding your audiences



Who needs to hear 
your message, and 
who can act on it?



Needs

Beliefs

Knowledge



zoom in on the viewing moment



The Viewer

DoingFeeling

Needing Believing Knowing



Viewing Context



Location Medium Time



2.  Elements of Design and Best Practices



Finding the right fit



Both of these visualizations use the 
same set of data on unemployment 

rates for October in the various 
regions of Spain 



Seven Major Types of Data Visualizations

1. Composition
2. Comparative
3. Distribution
4. Relational
5. Temporal
6. Geospatial
7. Word/Topic Clouds



Composition
Used to show parts of a whole.

● Pie Charts
● Bar / Column Charts
● Area Charts

https://www.excelcampus.com/charts/pie-charts-best-practices/ 

https://www.excelcampus.com/charts/pie-charts-best-practices/


Composition
Used to show parts of a whole.

● Pie Charts
● Bar / Column Charts
● Area Charts



Comparative
Use for comparing, ranking, 
contrasting data.

● Bar / Column Charts
● Circular Area Charts
● Bubble Charts
● Line Charts

Van Noorden, 2014: Online collaboration: 
Scientists and the social network



Comparative
Use for comparing, ranking, 
contrasting data.

● Bar / Column Charts
● Circular Area Charts
● Bubble Charts
● Line Charts https://www.tableau

.com/chart/what-is-
bubble-chart 

https://www.tableau.com/chart/what-is-bubble-chart
https://www.tableau.com/chart/what-is-bubble-chart
https://www.tableau.com/chart/what-is-bubble-chart


Distribution
Use to visualize correlations and 
interactions between values.

● Scatter Plots
● Histograms
● Alluvial Diagrams
● Geospatial
● Heat Maps



Distribution
Use to visualize correlations and 
interactions between values.

● Scatter Plots
● Histograms
● Alluvial Diagrams
● Geospatial
● Heat Maps



Relational
Use for visualizing and tracing 
relationships and dependencies.

● Network Graphs
● Alluvial Diagrams
● Tree Graphs
● Treemaps



Relational
Use for visualizing and tracing 
relationships and dependencies.

● Network Graphs
● Alluvial Diagrams
● Tree Graphs
● Treemaps



Temporal
Use to show change over time.

● Line, Bar, Column Charts
● Heat Maps
● Gantt Charts



Temporal
Use to show change over time.

● Line, Bar, Column Charts
● Heat Maps
● Gantt Charts



Geospatial
Use to illustrate spatial relationships 
and distributions.

● Choropleth
● Flow Maps
● Dot and Bubble Maps
● Network Maps



Geospatial
Use to illustrate spatial relationships 
and distributions.

● Choropleth
● Flow Maps
● Dot and Bubble Maps
● Network Maps



Word/Topic 
Clouds

Use to show frequency 
and co-occurrence of terms.



Elements of design for aesthetics



Use of Space



Color



Text



Text



Image and Diagram



Sonification
Physicalization

Three Dimensional
Interactivity



Best Practices for Legibility



Titles should contain the insight not the description

Leasing falls while cash sales rise



Legends associate visual aesthetics with simple labels.



Proofread legends, and try to minimize eye jumps



Axes labels describe the data and its units, on chart labels 
keep eyes close.



Choice of axes, scales, and proportions manipulates the story.



● Use Alt-Text for images 
online.

● Choose color-blind friendly 
color scales.  

● Use universal file types 
that anyone can open such 
as .png or .jpg.

Accessibility



Data-ink ratio



3. Applying the Principles of Design









Buffalization Data Visualization Challenge

https://buff.link/2 

https://buff.link/2


Thank you!
Comments? Questions? 

Reach out to us with questions:
crdds@colorado.edu 

Melissa Cantrell & Ellery Galvin

mailto:crdds@colorado.edu

