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Learning Objectives

•Good visualizations = Ethical visualizations
•Design principles 
•How to Critique our own visualizations



The four datasets represented here probably have different…. 
(select all that apply)

A.   Mean

B.   Standard deviation

C.   Correlations (x and y)

D.   All of the above

E.    None of the above



All four 
datasets have 
same 

Mean

Standard 
deviation, and 

Correlation 
Values!



Edward Tufte Cleveland



Visualization Excellence!

Is that which gives to the viewer the 
number of ideas in the
time with the

ink in the 
space. 



Perception

ActionCognitionData 
Visualization



Ever wonder 
why the words 
‘understanding’ 
and ‘seeing’ are 
synonymous

https://artist.com/stefan-pabst/drawing-of-a-hole-letter-a-in-line-paper-
3d-trick-art-optical-illusion/art-details-91-7563/



Perception!



A

B

Which one is longer?



McKinlay 1986; Stephen’s Power Law 1957



Cleveland and McGill 1984



Cleveland and McGill 1984



Cleveland and McGill 1984





A

B

Experiment1



A

B

Experiment2





Do we see Rows or Columns?



Do we see Rows or Columns?



What do we see now?



Well……What do we see now?



Red vs. Blue?

Figure C







Perception applied to 
Graphs!





Effectiveness

Cleveland and McGill 1984
Mackinlay 1986







Weber law suggests that we can sense values visually. More 
specifically it states that size of Just Noticeable Difference (JND) 
is proportional to the intensity of the stimulus. 





Design Principles



Tufte!

• "Get your viewers out of the puzzle-solving business." 
• "Good design cannot rescue bad content." 
• "Good design is clear thinking made visible. Bad design is stupidity 

made visible." 
• "We must study disinformation and trickery and then reverse those 

techniques for the good of truth telling." 
• “Tell the truth about the data. “
• “Above all, do no harm”



Tufte!

• Facilitate Comparison
• Context
• Small Multiples
• Multivariate – more information for easy comparison
• Quantitative Correlations

• Do not distract
• High Data Ink Ratio
• Lie Factor Close to 1: Show Data Variations and not Design Variations
• No Chart Junk



Aim of good data graphics is to show data

• Clearly
• Accurately
• Both (CORRECT)

How to display data badly



Which one is better and why?     (A)   
ContextDesign 

Principle



Which one is better and why?      (B)
ContextDesign 

Principle



A B
ContextDesign 

Principle



This graph appears in at least two of the Tufte’s 
books. Tufte classifies it as “best statistical graphic 
ever made”.

MultivariateDesign 
Principle



What is wrong with the following 
graph?

Lie FactorDesign 
Principle



Is lie factor more than 1?

Lie FactorDesign 
Principle



Small 
Multiples

Design 
Principle

Small Multiples: What are they 
good for?



Limited Short Term Memory!

Small 
Multiples

Design 
Principle



To maximize data-ink ratio, one can

a. erase non-data ink
b. erase redundant data-ink

Data-ink 
Ratio

Design 
Principle



Chart junk!

Visual Display of Quantitative Information

Chart-JunkDesign 
Principle



Pick the Best One!

A 
B
C

A

C

B



Pie Charts Should Add up to 100
Avoid AreasDesign 

Principle



Avoid AreasDesign 
Principle

Areas and Volumes Create Misrepresentation



Normalization

Normalization
Design 

Principle



Have the Y axis right!

Y-Axis
Design 

Principle



Short 
Assignment!



What is wrong with this graphic?



Assignment:

Emphasize
the performance of 
“Yellow county”?





References
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