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Part 1.8

Statistical Thinking
and Data Visualization

How Not to Lie with Numbers
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Dashboards

A Visual Catalog for Design and Deployment

Nils Rasmussen Claire Y. Chen Manish Bansal
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Statistical Thinking
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LIE WITH
STATISTICS

Darrell Huff

Over Half a Million Copies Sold
An Honest-to-Goodness Bestseller

How Charts Lie

Getting Smarter about
Visual Information

Alberto Cairo
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Charts don’t lie, People do!
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Lie Factor

1s a value to describe the relation between the

size of effect shown in a graphic and the size @ «co
The Visual Display
of effect shown in the data. of Quatititative Infarmation -
, size of effect shown 1n graphic
Lie Factor = , . grap
size of effect in data
where
, Isecond value - first value| Edward Tuft
size of effect =
first value (1942-)

Statistical Thinking
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¢ Benjamin Hennig
Data sources: IMF World Economic Outlook, WorldBank, UN World Population Prospects (2016) www.viewsoftheworld.net
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Annual precipitation (mm)

below 100 1500

250 1750
500 2000

750 2250

1000 2500

1250 above 2500




Iran (I.R.)

Fixed-telephone
subscriptions

- 2016
- 2017

Mobile-cellular

Mean years of schooling subscriptions

ICT Development
I ndeX 2017 International

Tertia :
Y Internet bandwidth
enrolment
per Internet user
Secondary Households
enrolment with computer
Active mobile-broadband Households
subscriptions with Internet
Fixed-broadband subscriptions Internet users
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Part 1.7

The Art of Questioning

An Introduction to Critical Thinking Skill




Why Thinking Skills?




Why Thinking Skills?

Decision Action

3



Thinking Skills?

- Wishful Thinking | _:..ls;)
- Adaptive Thinking | S, cols gl

- Fallacies | k.

- Cognitive Distortions | sy clalls

- Rhetoric vs. Reasoning

Decision




How should we translate “critical thinking”?




Richard Paul and
Linda Elder’s Model
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Thinking Skills

THE STANDARDS

Clarity
Accuracy
Relevance
Logicalness
Breadth

Precision

Significance

Completeness Must be
Faimess applied to
Depth

Purposes
Questions
As we learn Points of view
to develop Information

THE ELEMENTS B

Inferences
Concepts
Implications
Assumptions

mmed [INTELLECTUAL TRAITS

Intellectual Humility
Intellectual Autonomy
Intellectual Integrity
Intellectual Courage

Intellectual Perseverance
Confidence in Reason
Intellectual Empathy
Fairmindedness




Precision

Intellectuals
Relevance Depth Breath
Standards
diodl gladsuw
Logicalness | Significance Fairness

Sufficiency




Intellectual

Virtues

S8 hlas

Intellectual
Integrity
Intellectual L) Intellectual
Autonomy Humility

" -

Intellectual -~ Intellectual - Confidence
Empathy ] Virtues ? in Reason

Intellectual Intellectual
Courage b Perseverance

Fairmindedness
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Critical Thinking

Brooke Moore Richard Parker

Fallacies
and Argument
Appraisal

Asking the
Right Questions

A GUIDE TO CRITICAL THINKING

A%

;
iV

Christopher W. Tindale

M. NEIL BROWNE + STUART M. KEELEY

Thinking Skills
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Why critical thinking is difficult?




Thinking Fast and Slow

THE NEW YORK TIMES BESTSELLER

NEW YORK TIMES
BESTSELLER

TP}/I/NKING,

/‘» e

EAST..SLOW

e

A Flaw in Human Judgment

DANIEL
DANIEL KAHNEMAN

AU

KAHNEMAN OLIVIER

SIBONY _
CASS R. Daniel Kahneman

“[A] masterpiece . .. s greatest and most engaging collections of 1934
insights into the human mind I have read.” —wiLL1AM EASTERLY, Financial Tines| S [ ] N S T E I N -

WINNER OF THE NOBEL PRIZE IN ECONOMICS

Thinking Skills



System 1 (Fast Thinking)

l/-\'\
\

R/

Continuously scans
our environment.

Fast but error-prone

Works automatically
& effortlessly via
shortcuts, impulses
and intuition.

Thinking Skills

B THE 2 SYSTEMS

N, READINGRAPHICS

System 2 (Slow Thinking)

Used for specific
problems, only if
necessary

Takes effort to analyze,
reason, solve complex
problems, exercise
self-control

Slow but reliable




We are not wired to cope with

the complexity of world
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Opinion vs. Fact

Fact vs. Factual
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Elements of Thought
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Ladder of Inference | izl (b

| take EliliE based on beliefs Now What?
| adopt[:Z[[5i about the world
| draw S TEEEl from assumptions
S0 what?
| make EEE T based on meaning

| add cultural & personal [iEERTTE]

| selectEEIE from observations What?

The
(HYTYEIACTH) by theliberators.com - based on version by Keith McCandless & Henri Lipmanowicz



What, So What, Now What




| take il based on beliefs Now What?

ladopt. - - - about the world

Idraw - === from assumptions

S0 what?
Imake . based on meaning
| add cultural & personal (- [
| selectEElE from observations What?




| take ElSisibased on beliefs NOW Whatp

| adopt[=[5 5 about the world

| draw [eslale T from assumptions

S0 what?
| make Z5S 0 E | based on meaning
| add cultural & personal [ =0T
| selectfEElE from observations Whatp




| take ISl based on beliefs NOW What?

| adopt - - - - about the world

Idraw -« (= . " from assumptions
S0 what?
Imake . basedon meaning
| add cultural & personal -]
| selectSEX& from observations What'-)
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