
Source: xkcd.com/833

Practice using your Zoom Stamps here

http://xkcd.com/833
https://xkcd.com/833/


Source: xkcd.com/833

Tooltip: “And if you labeled your axes, I could tell you 
exactly how MUCH better!”

https://xkcd.com/833/
http://xkcd.com/833


DATA 301

Creating effective 
visualizations



Part 1: 

Principles of Effective 
Visualizations

20 minutes



Principle Definition Examples

• Proportional Ink
The amount of ink used to indicate 
a value should be proportional to 

the value itself.

Truncating the y-axis on a bar chart to 
exaggerate the difference between bars 
violates the principle of proportional ink

good

Source: Fig 17.3 and 17.4 of Fundamentals of Data Visualization 

https://serialmentor.com/dataviz/proportional-ink.html


Principle Definition Examples

• Data:ink ratio
Remove distracting visual 

elements to focus attention on the 
data

Lighten line weights, remove backgrounds, 
never use 3D or special effects, remove 

unnecessary/redundant labels, etc

goodbad

Source: Dark Horse Analytics

https://www.darkhorseanalytics.com/blog/data-looks-better-naked


Principles of Effective Visualizations

Principle Definition Examples

• Proportional Ink
The amount of ink used to indicate a 

value should be proportional to the value 
itself.

Truncating the y-axis on a bar chart to exaggerate 
the difference between bars violates the principle 

of proportional ink.

• Data:ink ratio Remove distracting visual elements to 
focus attention on the data

Lighten line weights, remove backgrounds, never 
use 3D or special effects, remove avoid 

unnecessary/redundant labels.

• Labels & legends Use axes labels and titles to highlight/
communicate data

Never leave your data column names as axes 
labels! Generally good to add a title.

• Overplotting With large datasets, points overlap, 
resulting in large clouds of data

To fix overplotting, could plot just a sample 
subset of the data, use alpha, and use smaller 

points. Or, jitter - but check if appropriate!

• Visualization choice
Must be informed by the data you have, 
the research question being asked and 

the audience that cares.

Pick the simplest plot that best shows most/all of 
the data needed to answer the research question. 
If you only have summary statistics, cannot show 

distributions. Tailor the visualization to your 
audience (within reason) but don’t dumb it down.

• Colour & Accessibility

Colour can be used to encode 
information or for aesthetics/style/

design. However, colour can also be 
distracting if used inappropriately or 

poorly.

Choose a perceptually uniform colour palette; 
can be sequential or diverging for quantitative 

data. Opt for colour-blind friendly palettes. 
Categorical data can use qualitative colour 

schemes.



Part 2: 

Choosing an appropriate data 
visualization

15 minutes



Directory of Visualizations

Source: Fundamentals of Data Visualization

https://clauswilke.com/dataviz/directory-of-visualizations.html


Directory of Visualizations

Source: Fundamentals of Data Visualization Source: Data to Viz

https://clauswilke.com/dataviz/directory-of-visualizations.html
https://www.data-to-viz.com


My favourite: Ridgeline plot

Source: Fig 9.9 of Fundamentals of Data Visualization

https://clauswilke.com/dataviz/boxplots-violins.html#boxplots-violins-horizontal


Principles of Effective Visualizations

Principle Definition Examples

• Proportional Ink
The amount of ink used to indicate a 

value should be proportional to the value 
itself.

Truncating the y-axis on a bar chart to exaggerate 
the difference between bars violates the principle 

of proportional ink.

• Data:ink ratio Remove distracting visual elements to 
focus attention on the data

Lighten line weights, remove backgrounds, never 
use 3D or special effects, remove avoid 

unnecessary/redundant labels.

• Labels & legends Use axes labels and titles to highlight/
communicate data

Never leave your data column names as axes 
labels! Generally good to add a title.

• Overplotting With large datasets, points overlap, 
resulting in large clouds of data

To fix overplotting, could plot just a sample 
subset of the data, use alpha, and use smaller 

points. Or, jitter - but check if appropriate!

• Visualization choice
Must be informed by the data you have, 
the research question being asked and 

the audience that cares.

Pick the simplest plot that best shows most/all of 
the data needed to answer the research question. 
If you only have summary statistics, cannot show 

distributions. Tailor the visualization to your 
audience (within reason) but don’t dumb it down.

• Colour & Accessibility

Colour can be used to encode 
information or for aesthetics/style/

design. However, colour can also be 
distracting if used inappropriately or 

poorly.

Choose a perceptually uniform colour palette; 
can be sequential or diverging for quantitative 

data. Opt for colour-blind friendly palettes. 
Categorical data can use qualitative colour 

schemes.



Principle Definition Examples

• Visualization 
choice

Must be informed by: 
 
1) the data you have, 

2) the research question 
being asked and 

3) the audience that cares

- Summary statistics >> do not show 
distributions 
 
- Pick the simplest plot that best shows 
most/all of the data needed to answer 
the research question 

- Tailor the visualization to your 
audience (within reason) 

Revisiting a principle…



A

B
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F

G

H

I

Use Zoom Stamps to  

select the “best” ✅ 

and “worst” ❌ 

plot that: 
 
 
Quantifies the 
difference between 
orange and green 
regions.

Sources: Heer & Bostock,  Cleveland & McGill, and Tamara Munzner’s textbook

Select a Plot

https://www-taylorfrancis-com.ezproxy.library.ubc.ca/books/9780429088902
https://hci.stanford.edu/publications/2010/crowd-perception/heer-chi2010.pdf
https://www-jstor-org.ezproxy.library.ubc.ca/stable/2288400?seq=1#metadata_info_tab_contents
https://www-taylorfrancis-com.ezproxy.library.ubc.ca/books/9780429088902


Sources: Heer & Bostock and 
Tamara Munzner’s textbook
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https://hci.stanford.edu/publications/2010/crowd-perception/heer-chi2010.pdf
https://www-taylorfrancis-com.ezproxy.library.ubc.ca/books/9780429088902


Sources: Heer & Bostock and 
Tamara Munzner’s textbook

Error on log scale
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https://hci.stanford.edu/publications/2010/crowd-perception/heer-chi2010.pdf
https://www-taylorfrancis-com.ezproxy.library.ubc.ca/books/9780429088902


Sources: Heer & Bostock and 
Tamara Munzner’s textbook

Error on log scale

Log2 (|perceived difference - actual difference| + 1/8)
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https://www-taylorfrancis-com.ezproxy.library.ubc.ca/books/9780429088902


Sources: Heer & Bostock and 
Tamara Munzner’s textbook

Error on log scale

Log2 (|perceived difference - actual difference| + 1/8)
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https://www-taylorfrancis-com.ezproxy.library.ubc.ca/books/9780429088902


Sources: Heer & Bostock and 
Tamara Munzner’s textbook

Error on log scale
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https://hci.stanford.edu/publications/2010/crowd-perception/heer-chi2010.pdf
https://www-taylorfrancis-com.ezproxy.library.ubc.ca/books/9780429088902


Sources: Chapter 5 of Tamara Munzner’s textbook

https://www-taylorfrancis-com.ezproxy.library.ubc.ca/books/9780429088902


Sources: Chapter 5 of Tamara 
Munzner’s textbook and originally: 

“On the Psychophysical Law.” , 
Psychological Review 64:3 (1957) 

If you’re interested…

https://www-taylorfrancis-com.ezproxy.library.ubc.ca/books/9780429088902


Source: callingbull.org and this blog

Which of these four plots do you think best represents the 
“true” wealth distribution in the United States today?

A B

C D

D. None of the above

http://callingbull.org
https://www.brendan-nyhan.com/blog/2011/05/the-use-and-abuse-of-bar-graphs.html


Sources: 
callingbull.org and 
this blog

http://callingbull.org
https://www.brendan-nyhan.com/blog/2011/05/the-use-and-abuse-of-bar-graphs.html


Source: callingbull.org and this blog

Which of these four plots do you think best 
represents the “true” wealth distribution in the 
United States today?

“Tax the middle-class!” “Tax the wealthy!”

“Tax the poor!”

http://callingbull.org
https://www.brendan-nyhan.com/blog/2011/05/the-use-and-abuse-of-bar-graphs.html


Source: callingbull.org and this blog

Which of these four plots do you think best 
represents the “true” wealth distribution in the 
United States today?

“Tax the middle-class!” “Tax the wealthy!”

“Tax the poor!” “Tax the extremely 
rich, but hands off the 

stupidly rich !”

http://callingbull.org
https://www.brendan-nyhan.com/blog/2011/05/the-use-and-abuse-of-bar-graphs.html


Part 3: 

Judicious use of Colours

10 minutes



Colour

- Use of colours and shading is essential in most (if not all) 
visualizations 

- However, appropriate colours and schemes must be 
used to retain plot effectiveness 

- Accessibility: colour vision deficiency affects 1 in 12 men 
and 1 in 200 women1



Colour blindness

 Check figures through an online colour blindness simulator

https://www.color-blindness.com/coblis-color-blindness-simulator/


Run your figures through an online colour blindness simulator

Colour blindness

https://www.color-blindness.com/coblis-color-blindness-simulator/


Chapter 4 and 19 of  
Fundamentals of Data Visualization

https://serialmentor.com/dataviz/color-basics.html
https://serialmentor.com/dataviz/color-pitfalls.html

