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Welcome to the second week. 
 
We must continue to acknowledge that this is an incredibly challenging, uncertain, 
and deeply troubling time.  This impacts the course and all of us. 
 
In addition to the continuing and intensifying global pandemic, last Wednesday we 
witnessed an insurrection, the breeching of the Capitol by a violent mob encited by 
Trump. 
 
I am sure you were profoundly saddened by these events and like me could do little 
but remain glued to coverage and the subsequent analysis. 
 
My continuing hope is the course can be a bit of a respite, an opportunity to think 
about research ideas, be creative, and develop visualization skills.
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Last week I gave some advice for grad students, provided an overview of the course, 
and discussed the beginnings of statistical graphics with William Playfield in the late 
18th century. 

I ended with pointing you to a video about Vega-Lite. The week 1 video  is on website 

There are assigned readings in the two Tufte books starting in week 3. 
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Tufte Talk



Today I want to accomplish three things 

1. Make an argument for the importance of 
visualization 

2. Discuss the required readings from last week 
3. Try an experiment to help people get to know 

each other a bit better 

I expect your week was interrupted by the events of last 
Wednesday too. We will postpone going over initial selection 
of general topic choices. Only 6 people had filled out the  
form as of yesterday evening.  
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Researchers of the week: Martin Wattenburg 
& Fernanda Viégas
Co-lead Google's PAIR (People+AI Research)  
initiative @GoogleBrain. Both joining Harvard this year. 
 
Viégas and Wattenberg came to visualization by separate  
paths. Her initial training was in design, and his was in 
mathematics and computer science. They joined forces in 2003 and began 
exploring the possibilities of visualization as a medium. Before joining Google, he 
and Viégas founded Flowing Media, Inc., a visualization studio focused on media 
and consumer-oriented projects. Prior to Flowing Media, they led IBM’s Visual 
Communication Lab, where they created the ground-breaking public visualization 
platform Many Eyes. 



Martin Wattenburg & Fernanda Viégas



What is visualization?



What is a visualization?

Definition [www.oed.com] 
1.	 The action or fact of visualizing; the power or process of forming a 
mental picture or vision of something not actually present to the sight; a 
picture thus formed.  

2.	 The action or process of rendering visible. 



What is a visualization?
“Transformation of the symbolic into the geometric” [McCormick et al. 
1987] 

“... finding the artificial memory that best supports our natural means of 
perception.” [Bertin 1967] 

“The use of computer-generated, interactive, visual representations of 
data to amplify cognition.” 
	 [Card, Mackinlay, & Shneiderman 1999] 
 







Functions of visualizations

“Making the invisible visible and the abstract concrete.” 

Record information (photographs, graphs, maps, …) 

Support reasoning about information (process, calculate, reason, 
feedback, interaction) 

Convey information to others (present, share and persuade, collaborate 
and revise, emphasize important aspects of data)



2 of 13 pages of material faxed to NASA by Morton Thiokol [from Tufte 1997]



2 of 13 pages of material faxed to NASA by Morton Thiokol [from Tufte 1997]

Challenger 1986



Make a decision: Challenger

Visualizations drawn by Tufte show how low temperatures damage O-rings [Tufte 97]



Make a decision: Challenger

Visualizations drawn by Tufte show how low temperatures damage O-rings [Tufte 97]



Why do we create visualizations?
Find relationships and patterns 
Detect outliers 
Answer questions 
Frame a narrative 
Communicate or show information 
Engage a viewer (interactivity) 
Draw attention 
Present argument 
Persuade 
Make information easier/faster to grasp  
Condense or summarize information 
Provide a point of view 
Make decisions 
Inspire 
…

During World War II, researchers at the Center for Naval Analysis faced a 
critical problem. Many bombers were getting shot down on runs over 
Germany. The naval researchers knew they needed hard data to solve this 
problem and went to work. After each mission, the bullet holes and damage 
from each returning bomber was painstakingly reviewed and recorded.



Data in context: Cholera outbreak

In 1854 John Snow plotted the position of each cholera case on a map. [from Tufte 83]



Data in context: Cholera outbreak

Used map to hypothesize that pump on Broad St. was the cause. [from Tufte 83]



Inspire

Bones in hand [from 1918 edition]
Double helix model [Watson and Crick 53]



Florence Nightingale

1856 “Coxcomb” of Crimean War Deaths, Florence Nightingale

“to affect thro’ the eyes 
what we fail to convey 
to the public through 
their word-proof ears”



Visual Proofs Pythagorean Theorem  
Chinese Proof By Dissection"

Tufte/Blinn Videos"
https://archive.org/details/

theorem_of_pythagoras 

~9 minutes in


Jim Blinn Matematica Series

Behold

Pythagorean Theorem  
Chinese Proof By Dissection"

Tufte/Blinn Videos"



Kantor’s Diagonal Proof Reals are Uncountably Infinite 



Donald Schön: 
Reflective conversations with materials and situations

Donald Schön studied professionals—especially 
professional designers—for many years. Although 
his academic home at MIT was in a department of 
urban design, his subjects of interest have ranged 
from psychiatrists and social workers to architects 
and jazz musicians.  
After observing and interviewing practitioners in 
many domains, Schön was able to characterize the 
common elements in their practices and their ways 
of teaching new practitioners.  
In The Reflective Practitioner Schön drew on 
examples from these studies to outline the basics of 
what it means to have and to apply expertise.



Week 1 Required Readings

Interested in your reactions and comments 



MINGLR
• This is beta test software! 

• Be sure to mute your Zoom 
microphone before going to Minglr. 
•Minglr works best with the Chrome 

browser (except on iOS systems 
where you should use Safari). 
• If you have Google or Facebook 

accounts, you can sign in with 
them.   
• If not, you can click “sign up with 

email” and create a new account 
and password for yourself. 

• If you need technical help, send 
email to minglr.cs@gmail.com.



Breakout Rooms


