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Overview
• What Is Data Visualization?


• Visualization Components


• Telling Stories With Data


• Data background


• Who is your audience?


• Data narrative



What is Data Visualization?

Visualization is a way to represent data, an abstraction of 
the real world, in the same way that the written word can be 
used to tell different kinds of stories.  
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MAIN USES OF DATA VISUALIZATION
EXPLORATORY
Acquiring insights

EXPLANATORY
Storytelling



Visualization Components

• Visualization maps data to geometry and colour. 


• It works because your brain is wired to find patterns, and 
you can switch back and forth between the visual and the 
numbers it represents. 


• Important: You must make sure that the essence of the 
data isn’t lost in that back and forth between visual and 
the value it represents because if you can’t map back to 
the data, the visualization is just a bunch of shapes. 
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1. Grab a set of post-it 
notes or paper and a pen; 
gather up in pairs

2. Try to come up with as 
many possible 
representations/encodings 
for the “data" above as you 
can, in the paper segments.

Feel free to be creative!



Thirty-seven
Seventy-five XXXVII     LXXV
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Isotypes

Squares





Visualization 
Components
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MAPPING DATA TO VISUAL VARIABLES



MAPPING DATA TO VISUAL VARIABLES



MAPPING DATA TO VISUAL VARIABLES



Which representations can I use to encode data? 

Expressiveness principle: 
use adequate/suitable data representations  

Encodings should convey all, and only, the information of associated 
attributes.

         e.g. Ordinal data representation should convey “order”; similarly,  
         “categorical data” should not be shown in a way that implies order. 

Mackinlay, Jock. "Automating the design of graphical presentations of relational information." ACM Transactions on Graphics 
(TOG) 5.2 (1986): 110-141. 



Which representations are more suitable to ensure  
I’m conveying the right message?  

Effectiveness principle: 
choosing the best representation to your data

Importance of attributes should match the “saliency" of the channel;

         Most important attributes should be encoded using the most
         effective and noticeable channels. 

Mackinlay, Jock. "Automating the design of graphical presentations of relational information." ACM Transactions on Graphics 
(TOG) 5.2 (1986): 110-141. 



EFFECTIVENESS PRINCIPLE

Munzner, Tamara. Visualization Analysis and Design. CRC Press, 2014. 

Some variables are perceptually better than others 



Position
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Length
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Tufte, E. Visual Display of Quantitative Information.





https://www.washingtonpost.com/graphics/politics/2016-election/trump-charts/



https://www.cnn.com/2019/10/01/politics/donald-trump-map-2016-election/index.html

https://www.cnn.com/2019/10/01/politics/donald-trump-map-2016-election/index.html


https://xkcd.com/1939/

https://xkcd.com/1939/
http://www.apple.com




https://twitter.com/karim_douieb/status/1181695687005745153

https://twitter.com/karim_douieb/status/1181695687005745153


Color

http://colorbrewer2.org/#type=sequential&scheme=BuGn&n=3

Colour can be 
used to encode 
data. 

http://colorbrewer2.org/#type=sequential&scheme=BuGn&n=3


Perception of Visual Cues
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Telling Stories with Data

• Data are represented by numbers and words.


• Data is a representation of something in real life.


• Statistics and visualization can help tell a story.


• It's up to the statistician, data scientist, to decide how to tell 
that story.



• This graphic presents data in a clear and concise manner.


• Important points, areas are annotated, symbols and 
colours explained, and it’s easy to see the story in the data.


• This is a simple line chart, but design elements help tell a 
better story.


• Line width and colour direct your eyes to what’s important.


https://www.nytimes.com/2015/11/03/health/death-rates-rising-for-middle-aged-white-americans-study-finds.html








VISUALIZATION ENCODING



What Do Data Visualizations 
Show?

• Patterns 


• Relationships



State of the World

Consider three estimates about the state of the world:


A. Life expectancy at birth is 70 years


B. The literacy rate of youth females ages 15 to 24 is 87 
percent, 


C. The gross domestic product is approximately $70 trillion.


Should you visualize this data?
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Patterns
• Changes over time.


• Data can be split in 
different ways to 
reveal different 
patterns.

https://www.ontario.ca/page/labour-market-report-january-2019
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Answer These Questions Before 
Presenting A Visualization …

• What is your message?


• Who is your audience?


• What does your audience need to know?



https://www.canada.ca/en/public-health/services/publications/diseases-conditions/
fluwatch/2019-2020/week-43-october-20-26-2019.html











Presenting Data to People

• Me, myself, and I


• A specific audience


• A wider audience



Presenting Data to People

• How much control does the audience have over 
the presentation? 

• How much detail can they get?



Me, myself, and I



A Specific Audience

• Your audience should be able to decode your encodings 
so that they can understand the data. 


• If your audience is already familiar with the background 
behind your data or has perhaps even worked with it, the 
barriers are lower, but still exist.


• Consider how your audience will examine your work. 



Visualization In A 
Presentation
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Designing For A Wider 
Audience

• As your audience grows so do the challenges, such as 
the range of data literacy, and familiarity with your data’s 
context. 


• Avoid jargon and be sure you explain complex concepts 
in a way so that people can relate.



https://www.nytimes.com/interactive/2018/02/15/us/school-shootings-sandy-hook-parkland.html



https://ourworldindata.org/per-capita-co2

https://ourworldindata.org/per-capita-co2


Things to Consider

• Imagine you are a tourist in a new place.


• What do you want a tour guide to tell you?


• It’s your job to point out the direction of interest, provide 
background, and make sure you don’t confuse people.



Data Provenance
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Data Narrative

• Ask a question about 
the data and then try 
to answer that 
through the 
visualization. 


• How do you want 
your audience to 
read the read? How 
will your audience 
read your graph?
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