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Reference Books: Beautiful Evidence, Tufte, (2006) 

The Visual Display of Quantitative Information, Tufte, (2001) 
Visual Explanations, Tufte, (1997) 

   Envisioning Information, Tufte, (1990) 
    
Introduction:   The Visual Display of Quantitative Information, Intro and Ch. 1 
   Envisioning Information, Intro and Ch. 2 
   Beautiful Evidence, Intro and pp. 12 – 45 
 
 
Tufte opens with music by Chopin’s La Berceuse, represented visually.  
Title: The Information is the Interface 
 
 
Timelines and Measuring Performance  
Representing performance – Past, present and future 
–sometimes these types of timelines or performance diagrams can be used to represent 
causality: cause & effect 
 
Example. Napoleon’s Army, a figurative map showing the successive losses of soldiers in 
the Russian victory (1812 – 1813), pp. 125 – 127  
(This ‘figurative map’ links temperature to the loss of men, where Napoleon’s army 
marched in sub-zero regions of Russia. The map shows causality: The number of men 
lost is linked to sub-0 temperature and region. It shows: the size of the army, the location 
of the troops, the temperature and the direction the army was moving. It shows that 
Napoleon’s men were defeated by winter! ) 
 
Tip: Where possible, integrate data into design. 
 
Examples for indicating performance:  
–Stock market, Sales, Public Health infectious disease showing rate of infection, Voting 
poles  
 
Example. SARS Diagram, Beautiful Evidence, p. 79. 
 



Sparklines 
– Sparklines are small, ‘word-like’ graphics, similar to letter forms 
– They may be used to indicate approximate performance – They quickly 

convey large quantities of data over time 
– For example, stock market performance 
– “It’s better to be approximately right, than exactly wrong!” 
– Avoid having a ‘recency bias’ – people tend to believe the latest fact, but 

studies shown through time, show what is ‘tried and true’ through patterns 
 
For example, compare the approximate performance of two stocks over a one-year term, 
using sparklines: 
 

 
 

– Note: By 4:30pm each day, the market can reliably report on a stock’s 
performance for that day 

 
– Choose content-driven design, NOT production method design! 
(No bells and whistles here –use only if they mean something! Technology is a tool for 
conveying, not an ends in and of itself!) 
 
– When representing data, such as tracking rates of infection: It is not enough to report 

what happened – show data! This will help to build credibility and readers will know 
that you did your homework! 

 
– For diagrams, annotate lines, use arrows  
– Avoid legends –annotate directly on your diagram (Don’t make your reader look 

some place else for information –it should all be contained within your diagram). 
 

Credibility 
– Give your reader a reason to believe that you know what you’re talking about. Provide 
source information, references, etc. 
 
For example, in your documentation, say:  
“We have reason to believe that x is true because of these reasons: 
(List reasons a, b, c.) Or say:  
“We believe this is true given a, b, & c or at least until better evidence or an alternative 
explanation is provided.” 
 
–  This indicates to your reader that you have an open mind, and are not claiming to be 
the final authority on the subject – Long gone are the days of authority! Everyone can 
be an expert, if they do their homework! Break away from the authoritative model! 
(Tufte is not a fan of PowerPoint –he says, the name says it all!) 

 



– Example: Tufte was invited to attend NASA’s inquiry on the Columbia explosion. 
According to Tufte, NASA’s Columbia explosion revealed error in the project 
management chart; however, NASA authorities used PowerPoint to conceal the 
error. (Head hauncho’s slide show presentation showed everything from photos of 
the latest innovations in rocket science to the history of NASA, but nothing about 
the mission –project logistics or engineering diagrams –where fault was evident.  

– Read more: Tufte’s essay, “Engineering by PowerPoint” and 
http://www.edwardtufte.com/bboard/q-and-a-fetch-
msg?msg_id=0001yB&topic_id=1  

 
 
– The Metaphor is the Map  
 
Don’t be boring! 
 
– Information should capture your readers’ attention and provide intrigue. Interesting/ 
Boring is not a production method problem –it’s a content problem! If your audience is 
bored, then  –Get better numbers or better information!  
 
–  Consider how you can relay your information and relate to your audience. Try using 
comparisons. 
 
–  Wherever possible, use high-resolution graphics, that are key to your content. Don’t 
overwhelm your reader by using too many graphics or animations on a page! 
 
–  Avoid slow reveal. Research shows that the rate of transfer of information from the 
optic nerve to the brain is 10 Mega pixels/ second. Moving through information too 
slowly in presentations will only lose your audience. 
 
(By the way, professionals who rely on spacial/ visual for their work i.e. Artists, 
Designers, Photographers … see a wider array of colour –they see approximately 20 bit 
bit-depth of colour – more than the average person, with incredible depth of field.) 
 
–  Don’t under-estimate your audience’s intelligence! – Dumbing things down only 
makes people stupid! Encourage your reader to learn something new! (Tufte is not a fan 
of designing for the lowest common denominator.) 
 
 
Showing Statistical Evidence 
Example: Estimates of relative survival rates, by cancer site (pp. 174 – 176)  
 
In this example, Tufte shows a table of data showing survival rates of certain types of 
cancer. He shows the initial table, a poor representation of the data using PowerPoint, and 
then offers a streamlined, new and improved table with the same data. 
 
Also, when providing information such as this –consider your audience. 



A patient may want to know cancer survival rates, whereas a medical researcher may 
need to know cancer mortality rates. 
 
Be clear! 

– By adding relevant detail to your diagrams, you add clarity and interest (Don’t be 
vague.) 

– Consider: Do I need more explanation? Or … how can I simplify to not confuse 
my reader? (Economy of information) 

– Provide annotated summaries 
– Add side notes, not foot notes or end notes 

 
 
On Narratives and Story-Telling … 
Salmon Rushdie quote from Haroun and the Sea of Stories, p. 71 - 72: 
 

… the Water Genie to Haroun about the Ocean of the Streams of Story, and even 
though he was full of a sense of hopelessness and failure the magic of the Ocean 
began to have an effect on Haroun. He looked into the water and saw that it was 
made up of a thousand thousand thousand and one different currents, each one a 
different color, weaving in and out of one another like a liquid tapestry of breath-
taking complexity; and [ the Water Genie] explained that these were the Streams of 
Story, that each colored strand represented and contained a single tale. Different 
parts of the Ocean contained different sorts of stories, and as all the stories that had 
ever been told and many that were still in the process of being invented could be 
found here, the Ocean of the Streams of Story was in fact the biggest library in the 
universe. And because the stories were held here in fluid form, they retained the 
ability to change, to become new versions of themselves, to join up with other 
stories and so become yet other stories …. 
 

– Stories ebb and flow into one another. 
 

An example of a sad story of a patient in ICU, as told through numbers …  
Envisioning Information: Layering and Separation, p. 56 – 57 

 
The story of Mrs. K–‘s 26 day visit in ICU, as shown through her Blue Cross bill. 
(Tufte provides a detailed copy of all medical activity performed on Mrs. K during 
her stay in hospital, with an annotated summary of her prognosis. Unfortunately, Mrs. 
K doesn’t make it and her husband is presented with a bill from Blue Cross for the 
amount of $47, 311.20 for her care.) 
 

– Provide annotative summaries for detailed lists of tabular data. Give context! 
– Never organize tabular data, measuring performance alphabetically –only show it 

from most to least (highest to lowest). For example, most effective to least 
effective.… Most common to least common.… Highest incidence of occurrence 
to lowest incidence, etc…. 

 
 



Editorial style design and good Typography 
 
For good examples of this, visit: 
The NY Times 
The Wall Street Journal 
The Washington Post (Look to the W. Post for examples of good data displays.) 
 
 
On Design and Use of Graphics:  

– Use figure/ ground contrast with visuals 
– Be subtle with design 
–  Use what Tufte calls a ‘Super-graphic’ (A high-level, high-resolution graphic 

that shows the ‘big picture,’ One that you can refer to again and again.) 
 
 
The Multi-variant Problem. 
Q: How do you convey 3D (space/ time continuum) in 2D? (Escaping Flatland)  
 
A: One way is to show multiples (A series of snapshots taken over a period of time.) 
A: Use pop-ups (Example: Euclid’s geometry, the original text contains pop-ups.) 
A: Use objects  
 
Beautiful Evidence, pp. 96 – 103 
Example: Galileo’s Telescope reveals sunspots and the rings of Saturn 
(Galileo’s Telescope was 10x power of magnification. Today’s telescope’s reveal 
almost 50x magnification (46x – 47x)). 
 
The statement that got Galileo into trouble with the Church: 
“Dal muovimento annuo della terra” (The annual rotation of the earth.… ) 
 
Show Differences 

– Compare and contrast. Show your audience differences to ‘bring home the 
point.’  

 
 
The Graphical User Interface (GUI) 

– Xerox invented the GUI ~30 yrs ago 
– Xerox was the first to coin the ‘desktop’ metaphor 
– In 1974, the first WYSIWYG (What You See is What You Get) editor, called 

‘Gypsy,’ enabled users to cut & paste  
– In 1975, Xerox engineers demonstrated a Graphical User Interface "including 

icons and the first use of pop-up menus." 
– The original GUI showed small document icons –there were no applications at 

that time. Everything was integrated. What was good about that was 
information was not separate from the mode of production. Now ‘designers’ 
focus more on what the software can do, than what the information shows. 



 
Interface Design 

– Show ‘landmarks.’ Like the map metaphor, ‘You are here.’ 
– Know the difference between designing for print versus designing for the 

screen. 
– 90% of any page –whether it’s print or onscreen should be content 
– Avoid administrative debris (Don’t clutter a screen with buttons, icons, 

commands, etc….) 
– Use white space effectively 
– Deliver content fast! (You have 2 seconds to make an impression. See Jacob 

Neilson) 
– ‘Skip Intro’ is BAD design! (Avoid the ‘long tunnel of entry!’) 
– Show content right up front for non-fiction websites 
– The iPhone design dilemma:  

See: http://www.edwardtufte.com/bboard/iphone-video.adp 
 

 
 
Design Analysis 

– Sift out good information from bad –discard junk 
– Sow intermediate steps towards how you arrive at a solution (Cognition is a 

process) 
– Practice an economy of design 
 

 
 
Tufte’s Information Design Principles:   

– Show causality 
– Show relationships 
– Show comparisons 
– Avoid overly trendy designs, bells & whistles, glitz, glam or bling! 
– Annotate directly onto your diagrams 
– It’s better to place information adjacent in space, than stacked in time (Users/ 

readers shouldn’t have to shuffle or click through pages of information. Then, it’s 
just one damn thing after another!) 

– To clarify, add pertinent detail. 
 
 
Tufte’s Tips for Presenting & Presentations: 
 

– Know your topic/ materials (Do your homework.) 
– Find good pertinent supporting data 
– Use visual aids and/or objects 
– Practice makes perfect –Rehearse and time your presentations 
– Video yourself to learn your bad habits  
– Avoid flavoring words: ‘Um’, ‘Like’, ‘Basically’, ‘You know’ … etc. 



– Don’t fidget. Use your hands only for key points. 
– Arrive early so you can trouble shoot any problems before they occur 
– Begin with a ‘high-resolution’ data dump. Give your audience reading material to 

peruse and review before you begin your presentation. 
– Note: People talk at a rate of approximately 140-150 words per minute. People 

read at approximately 3 – 4 x faster than they speak. 
– Finish 10 minutes early. It makes people happy. No one likes listening to a talking 

head for too long! 
– Use MS Word NOT PowerPoint! 

 
 
RECOMMENDED READING: 
 
Fundamentals: 
Josef Albers, Interaction of Color 
Robert Bringhurst, The Elements of Typographic Style 
Joseph Lowman, Mastering the Techniques of Teaching 
Scott McCloud, Understanding Comics 
Marcel Minnaert, Light and Color in the Outdoors 
Donald Norman, The Design of Everyday Things 
Strunk and White, Elements of Style (Review the last chapter on style!) 
Norman J. W. Thrower, Maps and Civilization 
 
Advanced readings: 
Rudolf Arnheim, Visual Thinking 
William Cleveland, The Elements of Graphing Data & Visualizing Data 
Eduard Imhoff, Cartographic Relief of Presentation 
Steward Brand, The Clock of the Long Now: Time and Responsibility 
Alan Cooper, About Face 
Ben Shneiderman, Designing the User Interface 
Philip Greenspun, Philip and Alex’s Guide to Web Publishing 
 
Videos: 
Powers of Ten, Philip & Phylis Morrison and Charles & Ray Eames 
Sorting and Sorting, by Ronald Baecker (form UofT!) 
Project MATHEMATICS! Tom M. Apostol & James F. Blinn 

 
Tufte’s Favorites: 
Christopher Alexander, Sara Ishikawa et al, A Pattern Language 
Robert Merton, On the Shoulders of Giants 
Evelyn Waugh, Scoop 
Italo Calvino novels 
Gore Vidal literary essays 
The Paris Review Interviews, Writers at Work (15 volumes) 
Paul Klee, Notebooks 
Richard Feynman, Surely You Are Joking, Mr. Feynman! 



 
Nancy’s Favorites: 
Jan Tschichold, The New Typography (1893 –Revolutionary text) 
Lawrence Weschler, Everything That Rises, A Book of Convergences 
William Liddell, Kritina holden, Jill Butler, Universal Design Principles 
Bill Moggridge, Designing Interactions 
Tufte’s Books 
Lynda Weinman, books & website: http://www.lynda.com 
For a complete list of websites, visit:  
http://nancysicchia.com/links.html 
 
 
To find out what Tufte has to say for himself, visit his website: 
‘Ask E.T.’ and post your question to his blog:  
http://www.edwardtufte.com/bboard/q-and-a?topic_id=1 
 


