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Last Time
What is something new you learned today? Is there anything 
you found confusing? Please share any feedback you have 
about today's lecture.
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Last Time
What is something new you learned today? Is there anything 
you found confusing? Please share any feedback you have 
about today's lecture.
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Thinking about  
the data-generating 

process

Data visualization 
and why 

it matters

Practical  
tips on how to  

learn stats w/ R
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Today

Starring Jarrett Lovelett 
& Zhe Huang!

Mini-Review Session #1
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Why does data visualization matter?1
Space Shuttle Challenger disaster (January 28, 1986)

STS-51-L crew: (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
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Why does data visualization matter?1
Space Shuttle Challenger disaster (January 28, 1986)

Tufte, Visual Explanations (1997)

What does this have to do with data visualization?

Engineers from the rocket contractor 
presented 13 charts in attempt to convince 
NASA to postpone the launch due to 
concerns about the O-rings failing at low 
temperatures.

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

They failed.
Ice on launch pad

The space shuttle exploded b/c two rubber O-rings leaked. 



Why does data visualization matter?1

Tufte, Visual Explanations (1997)

Major culprit: Ineffective presentation of data

Space Shuttle Challenger disaster (January 28, 1986)



Why does data visualization matter?1

Tufte, Visual Explanations (1997)

Space Shuttle Challenger disaster (January 28, 1986)

A more effective summary of the data



26-29º range of 
forecasted 
temperatures for 
launch of Challenger 
on Jan 28

Why does data visualization matter?1

Tufte, Visual Explanations (1997)

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)

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

Exploration —  to expose unexpected aspects of the data

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

Discovery

Communication

1



What makes a data visualization effective?1

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

Some basic principles
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What makes a data visualization effective?1
2. Avoid distorting the data

Beware of effects that distort the data

http://viz.wtf/



What makes a data visualization effective?1
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



Avoid "chartjunk" (unnecessary texture/images)

•  
Perceptual limitations 
• Many people have problematic color vision 
• Volume/area is harder to perceive than length 

• Cognitive limitations 
• We have limited working memory capacity 
• Don’t make the viewer remember too much
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Avoid "chartjunk" (unnecessary texture/images)

•  
Perceptual limitations 
• Many people have problematic color vision 
• Volume/area is harder to perceive than length 

• Cognitive limitations 
• We have limited working memory capacity 
• Don’t make the viewer remember too much
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Use contrast in brightness in addition to color



Religion	in	the	United	States

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

Religion in the United States



Religion	in	the	United	States

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

Volume is hard for 
people to estimate

Religion in the United States

(lengths are easier)



Religion	in	the	United	States

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

Volume is hard for 
people to estimate

Don’t make your viewer  
remember too much

Religion in the United States

(lengths are easier)



Religion	in	the	United	States

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

Volume is hard for 
people to estimate

Don’t make your viewer  
remember too much

Religion in the United States

Make text large & 
easy to read

(lengths are easier)



Ditch the pie chart ...  
try this bar plot instead

Religion in the United States(redo)



What makes a data visualization effective?1
4. Reveal the underlying message of the data

• What is the 
message of this 
visualization? 

• How could that 
message be 
better 
conveyed?



USA Today The Onion (parody)

PollEv.com/psyc60

Your turn: What's wrong with these graphs?

What makes a data visualization effective?1

Graph A Graph B

http://PollEv.com/psyc60
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Thinking about  
the data-generating 

process

Practical  
tips on how to  

learn stats w/ R
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Today

Starring Jarrett Lovelett 
& Zhe Huang!

Data visualization 
and why 

it matters

Mini-Review Session #1



What is this graph showing?

John Snow (1854)



What is this graph showing?

John Snow (1854)

context: 
cholera outbreak 
in 19th c. London



What is this graph showing?

John Snow (1854)

context: 
cholera outbreak 
in 19th c. London John Snow







histogram overlaid 
on London street map



Visualizations can help you gain  
insight into data-generating processes.

histogram overlaid 
on London street map
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Thinking about the data-generating process2
In psychology, there are multiple potential sources of 
variation we may care about:

variation between groups (e.g., cultural)

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

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

variation between individuals (e.g., personality, genetic, 
                                           environment)
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Thinking about the data-generating process2

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

5151



Thinking about the data-generating process2

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

errordata +model=
what we 
actually 
observe

what we 
expect to 
observe

difference 
between 
expected and 
observed



Thinking about the data-generating process2

errordata +model=

inference

prediction

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

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



Thinking about the data-generating process1
Psychological science aims to uncover the  
data-generating process that gives rise to observed 
variation in people's experiences & behavior.

545454

errordata +model=
"data-generating process"



demo
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Why does this height distribution look like this?
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Thinking about  
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process

Practical  
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Mini-Review Session #1

Today

Starring Jarrett Lovelett 
& Zhe Huang!

Data visualization 
and why 

it matters



Due This Week

If you have not completed the Chapter 4 
modules, please do so ASAP!



Due This Week

If you have not completed the Chapter 4 
modules, please do so ASAP!



Due This Week

Use the worksheet from discussion section this week on 
REFINING your data visualizations revise your exploratory 

data visualizations before submitting them this Friday!
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1. Take your phone or laptop 
out.  

2. Make sure you are 
connected to the internet.  

3. Open any web browser & 
type in this URL:  

PollEv.com/psyc60 

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

Debrief
You should see 
something like this

http://PollEv.com/psyc60
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