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LAST TIME
"How happy are you with the class so far?"

N
o

number of students
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Very unhappy Unhappy Okay Happy Very happy

N=55 responses



LAST TIME
How happy are you with the pace of this class so far?

W
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N
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A little slow Just right A little fast Much too fast

N=55 responses 3



LAST TIME

What is something new you learned today? Is there anything
you found confusing? Please share any feedback youv have
about today's lecture.

Qw}g XXXX

@ XXXX
S

N=55 responses 4
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Data visualization Thinking about Practical
and why the data-generating  tips on how to
it matters process learn stats w/ R

Starring Jarrett Lovelett
& Zhe Huang!






Why does data visualization matter?

Space Shuttle Challenger disaster (January 28, 1986)

STS-51-Lcrew: (front row) Michael J. Smith, Dick Scobee, Ronald McNair;
(back row) Ellison Onizuka, Christa McAuliffe, Gregory Jarvis, Judith Resnik


https://en.wikipedia.org/wiki/STS-51-L
https://en.wikipedia.org/wiki/Michael_J._Smith_(astronaut)
https://en.wikipedia.org/wiki/Dick_Scobee
https://en.wikipedia.org/wiki/Ronald_McNair
https://en.wikipedia.org/wiki/Ellison_Onizuka
https://en.wikipedia.org/wiki/Christa_McAuliffe
https://en.wikipedia.org/wiki/Gregory_Jarvis
https://en.wikipedia.org/wiki/Judith_Resnik

Why does data visualization matter?

Space Shuttle Challenger disaster (January 28, 1986)
The space shuttle exploded b/c two rubber O-rings leaked.
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The shuttle consists of an orbiter (which carries the crew and has power- they are assembled to make the solid-fuel rockets. Where these segments
ful engines in the back), a large liquid-fuel tank for the erbiter engines, mate, cach joint is sealed by two rubber O-rings as shown above. In the
and 2 solid-fuel beoster rockets mounted on the sides of the central tank, case of the Challenger accident, onc of these joints leaked, and a torch-
Segments of the booster rockets are shipped to the launch site, where like Hame burned through the side of the booster rocket.

Tufte, Visual Explanations (1997)
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Why does data visualization matter?

Space Shuttle Challenger disaster (January 28, 1986)
The space shuttle exploded b/c two rubber O-rings leaked.

What does this have to do with data visualization?

The reason they leaked is b/c the shuttle

‘ s launched on a very cold day (20s-30s F).
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Why does data visualization matter?

Space Shuttle Challenger disaster (January 28, 1986)
The space shuttle exploded b/c two rubber O-rings leaked.

What does this have to do with data visualization?

The reason they leaked is b/c the shuttle

. . launched on a very cold day (20s-30s F).
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/‘ presented 13 charts in attempt to convince

’W’WWW“ i NASA to postpone the launch due to
concerns about the O-rings failing at low

E
!li W!, - me temperatures.
h

<
‘ 1‘.“_')';]4?;”7"‘ Uﬁ’:"'

ce on launch pad

Tufte, Visual Explanations (1997)



Why does data visualization matter?

Space Shuttle Challenger disaster (January 28, 1986)
The space shuttle exploded b/c two rubber O-rings leaked.

What does this have to do with data visualization?

The reason they leaked is b/c the shuttle
launched on a very cold day (20s-30s F).

Engineers from the rocket contractor
presented 13 charts in attempt to convince

|' WHVFWWW” i NASA to postpone the launch due to
.l concerns about the O-rings failing at low

|E ‘ =8 temperatures.
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1= ,_~ SR i e They failed.

Ice on launch pad

Tufte, Visual Explanations (1997)



Why does data visualization matter?
Space Shuttle Challenger disaster (January 28, 1986)

Major culprit: Ineffective presentation of data
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Tufte, Visual Explanations (1997)



Why does data visualization matter?

Space Shuttle Challenger disaster (January 28, 1986)

A more effective summary of the data

Flight  Date Temperature Erosion Blow-by
°F incidents  incidenss
51-C  01.24.85 53¢ 3 2
41-B  02.03.34 ST 1
61-C  01.12.86 58° 1
41-C  04.06.84 63° i
1 04.12.81 66”
6 04.04.83 67°
51-A 11.08.84 67°
51-D  04.12.85 67°
5 11.11.82 68°
3 03.2232 6S°
2 111281 70° 1
9 11.28.83 70°
41-D  08.30.84 70° 1
51-G  06.17.85 70°
7 06.18.83 72°
8 08.30.83 73°
51-B  04.29.85 Fi
61-A 10.30.85 75° 2
51-1 08.27.85 76°
61-B 11.26.85 76°
#1-G  10.05.84 78°
51-] 10.03.85 79°
4 06.27.82 80°
51-F  07.29.85 B1°

Tufte, Visual Explanations (1997)
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Most erosion any flight; blow-by; back-up rings heated.
Deep, extensive erosion.

Q-ring erosion on launch two weeks before Challenger.
O-rings showed signs of heating, but no damage.
Coolest (66°) launch without O-riag problems.

Extent of erosion not fully known.

No erosion. Soot found behind two primary O-rings.

Q-ring condition unknown; rocket casing lost at sea.



Why does data visualization matter?

Space Shuttle Challenger disaster (January 28, 1986)

An even more effective visualization of the data
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What is the goal of data visualization?

Gelman & Unwin (2012)
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Overview — a qualitative sense, checking assumptions,
confirming known results, looking for distinct patterns
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What is the goal of data visualization?

Discovery

Overview — a qualitative sense, checking assumptions,
confirming known results, looking for distinct patterns

Exploration — to expose unexpected aspects of the data

Communication

Clarity — distilled to make relevant comparisons easy; in support
of an argument

Gelman & Unwin (2012)



What is the goal of data visualization?

Discovery

Overview — a qualitative sense, checking assumptions,
confirming known results, looking for distinct patterns

Exploration — to expose unexpected aspects of the data

Communication

Clarity — distilled to make relevant comparisons easy; in support
of an argument

Impact — illustrate the results of careful data analysis in a way
that attracts attention & interest

Gelman & Unwin (2012)



What makes a data visualization effective?

Some basic principles

1. Show the data and make them stand out
2. Avoid distorting the data
3. Keep human limitations in mind

4. Reveal the underlying message of the data



What makes a data visualization effective?

1. Show the data and make them stand out

summarizing more showing more
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What makes a data visualization effective?

1. Show the data and make them stand out

summarizing more showing more

bar graph
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What makes a data visualization effective?

1. Show the data and make them stand out

summarizing more

bar graph

femalel] male

Gender
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What makes a data visualization effective?

1. Show the data and make them stand out

summarizing more

bar graph

male

female

Gender

Height.inches
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violin plot

Gender

showing more
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scatter plot




What makes a data visualization effective?

2. Avoid distorting the data

Beware of effects that distort the data

Types of debt

The total owed by the average U.S. household, by debt type.

$16,748

$176,222

$49,905

http://viz.wtl/



What makes a data visualization effective?

3. Keep human limitations in mind

Perceptual limitations
Ability to tell colors apart varies a lot in the population
Volume/area is harder to perceive than length

Cognitive limitations
We have limited working memory capacity
Don't make the viewer remember too much



Al




Use contrast in brightness in addition to color

Al




Religion in the United States

m Protestant = Catholic = Mormon Other Christian = Jewish = Muslim = Buddhist = Other = None = Don't know



Religion in the United States

oluh1e is hard for

people to estimate
(lengths are easier)

m Protestant = Catholic = Mormon Other Christian = Jewish = Muslim = Buddhist = Other = None = Don't know



Religion in the United States

qurhe is hard for

people to estimate
(lengths are easier)

m Protestant = Catholic = Mormon Other Christian = Jewish = Muslim = Buddhist = Other = None = Don't know

Don't make your viewer
remember too much



Religion in the United States

qurhe is hard for

people to estimate
(lengths are easier)

m Protestant = Catholic = Mormon Other Christian = Jewish = Muslim = Buddhist = Other = None = Don't know

Don't make your viewer Make text large &
remember too much easy to read
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What makes a data visualization effective?

4. Reveal the underlying message of the data

Pregnancy deaths rare but higher in some groups

A new federal repart finds that pregnancy-related deaths are
rising in the U.S,, especially among black women.

RACE / ETHNICITY

f 14 ™~
\l"‘-' NITE

DEATHS : RATE PER 100,000 LIVE BIRTHS
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AGE | ess than 20

greater than 40

SOURCE: Centers for Disease Contro! and Prevention, 2011 2015 data
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What is the
message of this
visualization?

How could that
message be
better
conveyed?



What makes a data visualization effective?

Your turn: What's wrong with these graphs?

Graph A Graph B
Excuses to get America’s Most Popular Charts
s ] Pie
‘ 0\5;9 out of tickets - -
- . G5

| | /’A‘ : 9 Other
| 25% /A : a = e
! \

= —— W > = l\_/
USA Today The Onion (parody)

PollEv.com/psyc60 HE « I
QPOII Everywhere U . UU


http://PollEv.com/psyc60

Lecture 8: What's wrong with these graphs.f

(Name one specific problem with either of
them)

. Start the prasentation Lo s=e live content. For screen share solware, share the entire screen. Ge. he.p at pollev.comjapp
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What is this graph showing?
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John Snow (1854)



What is this graph showing?
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What is this graph showing?
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context:
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histogram overlaid
on London street map
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Visualizations can help you gain
insight into data-generatmg processes.

h|stogram overlaid

¢ |_on London street map




Thinking about the data-generating process

variation between groups (e.g., cultural)

variation between individuals (e.g., personality, genetic,
environment)

\u variation within individuals (e.g., mood, learning,
random noise)

& measurement error (e.g., confusingly worded survey)

50



9 Thinking about the data-generating process

Psychological science aims to explain the sources
of variation in people's experiences & behavior.




9 Thinking about the data-generating process

Psychological science aims to explain the sources
of variation in people's experiences & behavior.

I_ H_ g

data = model + error

what we what we difference
actually expect to between
observe observe expected and

observed



Thinking about the data-generating process

Given a dataset, what data-generating process (in
the population) could explain why they look that way?

inference
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prediction

Given a data-generating process, what do we expect
our sample of data to look like?




0 Thinking about the data-generating process

Psychological science aims to uncover the
data-generating process that gives rise to observed

variation in people's experiences & behavior.
® )
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"unimodal"
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Why does this height distribution look like this?



"unimodal"

NHANES Height only one peak
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Why does this height distribution look like this?



"unimodal"

NHANES Height only one peak
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Why does this height distribution look like this?
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80+
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0.2

isChild

EJ adult
B3 child
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MaxX
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80-

isChild

EJ adult

E3 child
isChild min Q1 median Q3 max mean sd n missing
<chr> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <int> <int>
adult 52.95276 63.31693 66.22047 69.17323 78.89764 66.27941 3.998837 4790 0
child 32.91339 45.15748 55.19685 63.24803 76.10236 54.21095 10.598281 1691 0
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isChild min Q1 median Q3 max mean sd n missing
<chr> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <int> <int>
adult 52.95276 63.31693 66.22047 69.17323 78.89764 66.27941 3.998837 4790 0
child 32.91339 45.15748 55.19685 63.24803 76.102368 54.21095 10.598281 1691 0
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E3 child
isChild min Q1 median Q3 max mean sd n missing
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EJ adult

E3 child
isChild min Q1 median Q. max mean sd n missing
<chr> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <int> <int>
adult 52.95276 63.31693 66.22047 69.17323 78.89764 66.27941 3.998837 4790 0
child 32.91339 45.15748 55.19685 63.24803 76.10236 54.21095 10.598281 1691 0
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DUE THISs WEEK

A 1 Visualizing Review
Vdata, Il Session

§ Before: Before: None

Project
Milestone 2 Due
Quiz 2 (Exploratory

 : per \’ '. During: data
During: Lab Wrap-up Lab
> . P-up visualization)

If you have not completed the Chapter 4

modules, please do so ASAP!
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Project
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(Exploratory
data
visualization)

During:

If you have not completed the Chapter 4

modules, please do so ASAP!



DUE THISs WEEK

M 1 Visualizing Review [ —,
- ¢ ‘ t Project ;

| 'e: o Before: Non& §

§ Chapter 4 § During:  § ]
Pas. Sty Wrap-up Lab
2

During:

Use the worksheet from discussion section this week on

REFINING your data visualizations revise your exploratory
data visualizations before submitting them this Friday!




DEBRIEF

Take your phone or laptop
out.

Make sure you are
connected to the internet.

O
ty

PollEv.com/psyc60

ben any we

e in this U

h browser &

RL:

Make sure to log in to your
account using your UCSD
email & name as it appears

N

Canvas.

You should see
something like this 7

L JudyF. psyc60's presentation E

O

Welcome to psyc60's presentation

As soon as psyc60 displays a poll, we'll update this

area to give you the voting options.

Easy as pie. Just hang tight, you're ready to go.

74


http://PollEv.com/psyc60

PSYC 60: Lab2C | General Impressions

When survey is active, respond at pollev.com/psyc60

0 daone
0 underwav

Start the prasentation Lo sze live content. For screen snare solware, share the entire screen. Ge: he.p at pollev.com)japp




