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Now you see it…
But did you really?

Correc�ng Visual Fallacies…



Thomas Sowell, A Con�ict of Visions

Facts do not “speak for themselves”. They speak 
for or against competing theories. Facts divorced 

from theory or visions are mere isolated 
curiosities.



Stephen Few

Everything that informs us of something useful 
that we didn’t already know is a potential signal. If 
it matters and deserves a response, its potential is 

actualized.



What is a 
fallacy?



fal·la·cy

/ˈfaləsē/
noun

a mistaken belief, especially one based 

on unsound argument.
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Quick Discussion



www.post-journal.com









What About Me?

Color Theory

Biased

?

A
G

E
N

D
A







Arizona Secretary of State elec�on result site









www.reddit.com/user/anguimorpha
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Quick Color Primer



“ I  am bl essed t o have so many 

gr eat  t hi ngs i n my l i f e -  

f ami l y,  f r i ends and God.  Al l  

wi l l  be i n my t hought s dai l y. ”



Combines the energy of red and the happiness of yellow. It is 
associated with joy, sunshine, and the tropics.

www.color-wheel-pro.com/color-meaning.html



The color of sunshine. It's associated with joy, happiness, 
intellect, and energy.  Also cau�on.

www.color-wheel-pro.com/color-meaning.html



The color of nature. It symbolizes growth, harmony, 
freshness, and fer�lity.

www.color-wheel-pro.com/color-meaning.html



The color of the sky and sea. It is o6en associated with depth 

and stability. It symbolizes trust, loyalty, wisdom, con7dence, 

intelligence, faith, truth, and heaven.

www.color-wheel-pro.com/color-meaning.html



Combines the stability of blue and the energy of red. Purple 

is associated with royalty. It symbolizes power, nobility, 

luxury, and ambi�on.

www.color-wheel-pro.com/color-meaning.html



Associated with light, goodness, innocence, purity, and 

virginity.  White means safety, purity, and cleanliness.

www.color-wheel-pro.com/color-meaning.html



Associated with power, elegance, formality, death, evil, and 

mystery.

www.color-wheel-pro.com/color-meaning.html



The color of 7re and blood, so it is associated with energy, 

war, danger, strength, power, determina�on as well as 

passion, desire, and love.

www.color-wheel-pro.com/color-meaning.html



Physiological E;ect of Color



Chromotheraphy
A method of treatment that uses the visible 
spectrum (colors) of electromagne�c radia�on to 
cure diseases

Evid Based Complement Alternat Med. 2005 Dec; 2(4): 481–488.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1297510/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1297510/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1297510/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1297510/


Encourages Ac�vity

S�mulates Appe�te

Inspires Socializing

h>ps://qph.fs.quoracdn.net/main-qimg-96e58eec533979409be11e6df917789b.webp



Ac�vates Memory

Ups Conversa�on

S�mulates Nerves

h>ps://qph.fs.quoracdn.net/main-qimg-96e58eec533979409be11e6df917789b.webp



Enforces Safety

Soothes, Heals

Lessens Anxiety

h>ps://qph.fs.quoracdn.net/main-qimg-96e58eec533979409be11e6df917789b.webp



Aids Intui�on

Calms, Sedates

Slows Metabolism

h>ps://qph.fs.quoracdn.net/main-qimg-96e58eec533979409be11e6df917789b.webp



Boosts Crea�vity

Inspires Spirituality

Calms Nerves

h>ps://qph.fs.quoracdn.net/main-qimg-96e58eec533979409be11e6df917789b.webp



Aids Mental Clarity

O;ers a Fresh Start

Evokes Innocence

h>ps://qph.fs.quoracdn.net/main-qimg-96e58eec533979409be11e6df917789b.webp



Suggest Poten�al

Conveys Emp�ness

Has Slimming E;ect

h>ps://qph.fs.quoracdn.net/main-qimg-96e58eec533979409be11e6df917789b.webp



Increases Metabolism

Increases Blood Pressure

Boost Enthusiasm

h>ps://qph.fs.quoracdn.net/main-qimg-96e58eec533979409be11e6df917789b.webp



Bias



Types of Biases in Data 
Visualiza�on

• Technical Bias

• Biased Language

• Biased Data Narra�ve



Technical Bias



Lie Factor

A graph with a high lie factor (>1) would exaggerate change in the data it represents, 

while one with a small lie factor (>0, <1) would obscure change in the data.  A 

perfectly accurate graph would exhibit a lie factor of 1.
Wikipedia



Lie Factor
•Lie factor = 14.8

•53% increase in data

•733% increase in length



Lie Factor
The Non-Lying Version



Truncate
d Axis
Powingdata.com



Dual Axes
Powingdata.com



Parts of a 
Whole



Dangers 
in 

Absolutes
Xkcd.com



Dangers 
in 

Absolutes
Hbr.org



Dangers 
in 

Absolutes
Hbr.org



Limited 
Scope
Powingdata.com



Binning
Powingdata.com



Area Size
Powingdata.com



Dimensions

Powingdata.com



Dimensions



Dimensions

nau�l.us



Ignoring 
Conven�ons



Biased 
Language



Biased 
Language

• Age

• Poli�cs

• Religion

• Gender

• Race

• Context

• Health and Abili�es



Biased Data 
Narra�ve





Priming



Priming

• The terms posi�ve and nega�ve priming 
refer to when priming a;ects the speed of 
processing

• A posi�ve prime speeds up processing, 
while a nega�ve prime lowers the speed to 
slower than un-primed levels.  Posi�ve 
priming is caused by simply experiencing 
the s�mulus, while nega�ve priming is 
caused by experiencing the s�mulus, and 
then ignoring it.



Posi�ve Priming

• Posi�ve priming is thought to be caused by spreading 
ac�va�on.  This means that the 7rst s�mulus ac�vates 
parts of a par�cular representa�on or associa�on in 
memory just before carrying out an ac�on or task. The 
representa�on is already par�ally ac�vated when the 
second s�mulus is encountered, so less addi�onal 
ac�va�on is needed for one to become consciously 
aware of it.

-Wikipedia



Nega�ve Priming

• Nega�ve priming is an implicit memory e;ect in which 
prior exposure to a s�mulus unfavorably inPuences the 
response to the same s�mulus…Nega�ve priming 
describes the slow and error-prone reac�on to a s�mulus 
that is previously ignored.

- Wikipedia



Examples



Examples













Fill in the missing word

1. Red

2. Blue

3. Orange

4. Yellow

5. Gr _ _ _



Fill in the missing word

1. Plum

2. Nectarine

3. Pear

4. Apple

5. Gr _ _ _



Pre-a>en�ve A>ributes



A pre-attentive visual property is one which is 
processed in spatial memory without our conscious 

action. In essence it takes less than 500 milliseconds 
for the eye and the brain to process a pre-attentive 

property of any image. 

Pre-a>en�ve Processing

www.interac�on-design.org



Pre-a>en�ve 
Processing

Color Form

Movement Spa�al Posi�oning

www.interac�on-design.org

The Four Pre-a�en�ve Visual 

Proper�es



Color

www.interac�on-design.org



Color

Color can be expressed in many di;erent ways. 

From the RGB (Red, Green, Blue) scale to the CMYK 

(Cyan, Magenta, Yellow and Key) scale to the HSL 

(Hue, Satura�on and Lightness) scale.

The HSL scale is useful to us when we 

examine color in terms of pre-a>en�veness. Hue is a 

measure of the color that we normally give a name 

to such as “Red” or “Violet”. Satura�on and 

lightness are a measure of the intensity of colors.

Hues and intensi�es are pre-a>en�vely processed 

and can be used to separate visual elements from 

their surroundings. This saves the user from having 

to perform a visual search through data.



Form

www.interac�on-design.org



Form

Form applies to a set of a>ributes (listed 

below) and form can be manipulated to 

either call a>en�on to a member of the 

data set or to reduce our a>en�on on it. 

Conversely you could make it smaller and 

reduce its importance.



Mo�on

www.interac�on-design.org



Mo�on

MOVEMENT HAS TWO SUB-ATTRIBUTES 

FLICKER AND MOTION. THEY CAN BE USED 

VERY EFFECTIVELY TO CALL SOMEONE’S 

ATTENTION. 

HOWEVER, CARE SHOULD ALWAYS BE TAKEN 

WHEN EMPLOYING MOTION IN 

INFORMATION VISUALIZATIONS AND OTHER 

DESIGNS. 

THIS IS BECAUSE THE MOTION CAN RAPIDLY 

BECOME ANNOYING OR DISTRACTING FROM 

THE REST OF THE INFORMATION THAT IS 

BEING PRESENTED.



Pre-a>en�ve Processing

www.interac�on-design.org

Spa�al Posi�oning



Pre-a>en�ve 
Processing

www.csc2.ncsu.edu



www.csc2.ncsu.edu

Pre-a>en�ve 
Processing

www.csc2.ncsu.edu



Pre-a>en�ve 
Processing

www.csc2.ncsu.edu



Pre-a>en�ve 
Processing

www.csc2.ncsu.edu



Pre-a>en�ve 
Processing

www.csc2.ncsu.edu



Pre-a>en�ve 
Processing

www.csc2.ncsu.edu



Find the number 3

45929078059772098775972655665110049836645

27107462144654207079014738109743897010971

43907097349266847858715819048630901889074

25747072354745666142018774072849875310665



Find the number 3

45929078059772098775972655665110049836645

27107462144654207079014738109743897010971

43907097349266847858715819048630901889074

25747072354745666142018774072849875310665



Example



h>ps://www.infoworld.com/ar�cle/3088166/why-how-to-lie-with-sta�s�cs-did-us-a-disservice.html

https://www.infoworld.com/article/3088166/why-how-to-lie-with-statistics-did-us-a-disservice.html


h>ps://www.infoworld.com/ar�cle/3088166/why-how-to-lie-with-sta�s�cs-did-us-a-disservice.html

https://www.infoworld.com/article/3088166/why-how-to-lie-with-statistics-did-us-a-disservice.html


h>ps://www.infoworld.com/ar�cle/3088166/why-how-to-lie-with-sta�s�cs-did-us-a-disservice.html

https://www.infoworld.com/article/3088166/why-how-to-lie-with-statistics-did-us-a-disservice.html


Gestalt Principles





Similarity

James Baglin



Con�nuity

James Baglin



Symmetry

James Baglin



Closure

James Baglin



Proximity

James Baglin







You





QUESTIONS
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