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note! — all design concepts for static data-driven, 
visual narratives apply to interactive graphics



examples of interaction with data-driven, visuals
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Spencer, Scott. Sec. 1.1.1.2 “Understanding data requires 
context.” In Data in Wonderland. 2021. https://ssp3nc3r.github.io/
data_in_wonderland/#understanding-data-requires-context.

examples of interaction, follow the citation to the original, interactive version

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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Roston, Eric, and Blacki Migliozzi. “What’s Really Warming the 
World?” Bloomberg, June 24, 2015, Businessweek edition. https://
www.bloomberg.com/graphics/2015-whats-warming-the-world/.

examples of interaction, follow the citation to the original, interactive version

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
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examples of interaction, follow the citation to the original, interactive version

Aisch, Gregor, and Amanda Cox. “A 3-D View of a Chart That Predicts The Economic Future: The 
Yield Curve.” The New York Times. March 18, 2015, Online edition, sec. The Upshot. https://
www.nytimes.com/interactive/2015/03/19/upshot/3d-yield-curve-economic-growth.html.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://www.nytimes.com/interactive/2015/03/19/upshot/3d-yield-curve-economic-growth.html
https://www.nytimes.com/interactive/2015/03/19/upshot/3d-yield-curve-economic-growth.html
https://www.nytimes.com/interactive/2015/03/19/upshot/3d-yield-curve-economic-growth.html
https://www.nytimes.com/interactive/2015/03/19/upshot/3d-yield-curve-economic-growth.html
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examples of interaction, follow the citation to the original, interactive version

Bostock, Mike, Shan Carter, and Archie Tse. “Is It Better to Rent or Buy?” 
The New York Times. May 21, 2014, Online edition, sec. The Upshot.  
https://www.nytimes.com/interactive/2014/upshot/buy-rent-calculator.html.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://www.nytimes.com/interactive/2014/upshot/buy-rent-calculator.html
https://www.nytimes.com/interactive/2014/upshot/buy-rent-calculator.html
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examples of interaction, we can make interactive graphics in RStudio; but is RStudio some kind of interactive graphic?

RStudio is a web browser application with a graphical user interface. We can “interact” 

with it by entering text (code), clicking buttons, etc. In response, RStudio 

changes the view of the data graphic we see. Is this an interactive graphic?

¯\_(ツ)_/¯

text entry

responsive graphics

back, next, zoom

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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examples of interaction, we can make interactive graphics in Lyra2; but is Lyra2 some kind of interactive graphic?

Lyra2 is a web browser application with a graphical user interface. We can “interact” with 

it by dragging and dropping, clicking buttons, similar to Tableau but free, open-

source, and based on the powerful Vega / D3 javascript languages. In response, 

Lyra2 changes the view of the data graphic we see. Is this an interactive graphic?

¯\_(ツ)_/¯

Zong, Jonathan, Dhiraj Barnwal, Rupayan Neogy, and Arvind Satyanarayan. 
“Lyra 2: Designing Interactive Visualizations by Demonstration.” IEEE 
Transactions on Visualization and Computer Graphics 27, no. 2 (February 2021): 
304–14. https://doi.org/10.1109/TVCG.2020.3030367.

http://vega.github.io/lyra/

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
http://vega.github.io/lyra/
https://doi.org/10.1109/TVCG.2020.3030367
http://vega.github.io/lyra/
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how we interact, what’s interactivity? — “human in the loop” of executing and evaluating

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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examples of interaction, we can make interactive graphics in RStudio; but is RStudio some kind of interactive graphic?

¯\_(ツ)_/¯

interaction example

source code editing c++ / graphics.h

scripting commands r / rstudio / ggplot2

graphical interface buttons, sliders, text boxes

direct manipulation graphical element touched by pointer 
directed with mouse or trackpad

direct touch graphical element  
touched by finger on screen

directness

+

–

RStudio is a web browser application with a graphical user interface. We can “interact” 

with it by entering text (code), clicking buttons, etc. In response, RStudio 

changes the view of the data graphic we see. Is this an interactive graphic?

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu


why we interact with data-driven visuals
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why we interact, reveal all the relationships

“A graphic is not ‘drawn’ once and for all; it is ‘constructed’ and 

reconstructed until it reveals all the relationships constituted by 

the interplay of the data. The best graphic operations are those 

carried out by the decision-maker himself.”

— Jaques Bertin, 1981

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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Mark something as interesting 

Show me something else 

Show me a different arrangement 

Show me a different representation 

Show me more or less detail 

Show me something conditionally 

Show me related things 

Let me go back to where I’ve been

why we interact, typical goals in interaction with data visuals

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu


how we interact with data-driven visuals
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how we interact, common interfaces and actions

P O I N T I N G ,  H O V E R I N G

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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how we interact, our actions can trigger events on elements like widgets or directly on data encodings

radio-button 
group

drop-down 
list

slider

… where the elements listen to events and react by changing data or attributes to responsive visual encodings.

button direct selection of 
data encodings

range bars selecting group 
of encodings

text entry

enter text

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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Data and view specification

how we interact, common visualization and manipulation tasks

View manipulation

Process and provenance

Visualize data by choosing visual encodings 
Filter out data to focus on relevant items 
Sort items to expose patterns 
Derive values of models from source data

Select items to highlight, filter, or manipulate 
Navigate to examine high-level patterns and low-level detail 
Coordinate views for linked exploration 
Organize multiple windows and workspaces

Record analysis histories for revisitation, review, and sharing 
Annotate patterns to document findings 
Share views and annotations to enable collaboration 
Guide users through analysis tasks or stories

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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“Overview first, zoom and filter, then details-on-demand.”

— Ben Shneiderman, Computer Scientist, 1996.

Suggesting importance, cumulative 
citations to Ben’s mantra keep rising.

how we interact, ordering interactions, one approach — overview first, zoom and filter, then details-on-demand

“Zoom in on items of interest.  
Filter out uninteresting items”

“Gain an overview of  
the entire collection.”

“Select an item or group and 
get details when needed.”

Twenty-five years ago, 

Source: IEEE repository.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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overview first, what’s an overview?

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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overview first, can a book’s table of contents be an overview?

— Darwin, Charles. The Origin of Species By Means of Natural Selection. 
6th Edition. London: John Murray, Albemarle Street, 1872.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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overview first, can a book’s introduction be an overview?

— Darwin, Charles. The Origin of Species By Means of Natural Selection. 
6th Edition. London: John Murray, Albemarle Street, 1872.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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overview first, can a single view of every word in a book, color-coded by date added to edition, be an overview?

— Fry, Ben. “The Preservation of Favoured Traces.” Commercial. Fathom 
Information Design. Accessed March 16, 2021. https://fathom.info/traces/.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://fathom.info/traces/
https://fathom.info/traces/
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“A vis idiom that provides an overview is intended to give the user a broad 

awareness of the entire information space. A common goal in 

overview design is to show all items in the dataset simultaneously, 

without any need for navigation to pan or scroll. Overviews help the user find 

regions where further investigation in more detail might be productive.”

how we interact, what’s an overview, what should it do?

— Tamara Munzner, professor of computer 
science, visualization researcher, 2014

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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“A vis idiom that provides an overview is intended to give the user a broad 

awareness of the entire information space. A common goal in 

overview design is to show all items in the dataset simultaneously, 

without any need for navigation to pan or scroll. Overviews help the user find 

regions where further investigation in more detail might be productive.”

how we interact, what’s an overview, what should it do?

— Tamara Munzner, professor of computer 
science, visualization researcher, 2014

What?! — But some datasets have many variables! How 
can we show high-dimensional space in a single view?

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu


https://ssp3nc3r.github.io scott.spencer@columbia.edu© 2021 Scott Spencer /  28

how we interact, what’s an overview, what should it do?
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geographic boundaries 

station latitude 

station longitude 

station empty 

station full 

time of day | empty 

time of day | full 

average rate rides | time 

sunrise | time 

sunset | time

station id 

number bikes | station, date, time 

number spaces | station, date, time 

ride number 

sex | rider 

birthdate | rider 

subscriber | rider 

temperature | date, time, location 

humidity | date, time, location 

rain | date, time, location 

wind speed | date, time, location 

wind direction | date, time, location 

traffic rate | date, time, location 

subway entrances | location 

...

not shownshown

Variables with measured observations in our example Citi Bike dataset

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://www.informationisbeautifulawards.com/showcase/4367-ride-against-the-flow
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“A vis idiom that provides an overview is intended to give the user a broad 

awareness of the entire information space. A common goal in 

overview design is to show all items in the dataset simultaneously, 

without any need for navigation to pan or scroll. Overviews help the user find 

regions where further investigation in more detail might be productive.”

— Tamara Munzner, professor of computer 
science, visualization researcher, 2014

how we interact, what’s an overview, what should it do?

What?! — But some datasets have many variables! How 
can we show high-dimensional space in a single view?

“What constitutes an overview of an information space may differ 
depending on whether the task is a monitoring task, a navigation 
task, a planning task, or the user has some other focus.”
— Hornbæk, Kasper, and Morten Hertzum. “The Notion of Overview in 

Information Visualization.” International Journal of Human-Computer Studies 
69, no. 7–8 (July 2011): 509–25. https://doi.org/10.1016/j.ijhcs.2011.02.007.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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— Hornbæk, Kasper, and Morten Hertzum. “The Notion of Overview in 
Information Visualization.” International Journal of Human-Computer Studies 69, 
no. 7–8 (July 2011): 509–25. https://doi.org/10.1016/j.ijhcs.2011.02.007.

how we interact, what’s an overview, what should it do?

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://doi.org/10.1016/j.ijhcs.2011.02.007
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how we interact, zoom and filter? details-on-demand? — example using pointing, hovering

— Fry, Ben. “The Preservation of Favoured Traces.” Commercial. Fathom 
Information Design. Accessed March 16, 2021. https://fathom.info/traces/.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://fathom.info/traces/
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how we interact, on zooming (e.g.                                         ) — raster and vector graphics

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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how we interact, which actions should we link to zooming, filtering, and showing details?

“Overview first, zoom and filter, then details-on-demand.”

— Ben Shneiderman, Computer Scientist, 1996.

Twenty-five years ago, 

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu


https://ssp3nc3r.github.io scott.spencer@columbia.edu© 2021 Scott Spencer /  34

“Readers just want to scroll. . . . If you make the reader click or do 

anything other than scroll, something spectacular has to happen.”

— Archie Tse, Deputy Graphics Director, The New York Times, 2016.

Recently,

how we interact, which actions should we link to zooming, filtering, and showing details?

“Overview first, zoom and filter, then details-on-demand.”

— Ben Shneiderman, Computer Scientist, 1996.

Twenty-five years ago, 

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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how we interact, “scrollytelling” — an abstract example based on scrolling

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Aenean 
faucibus elementum arcu, sed scelerisque metus rhoncus vel. 
Mauris dapibus nisi a quam rutrum, ut efficitur neque 
ullamcorper. Nullam tincidunt enim quis ligula maximus 
commodo. Aenean sapien lorem, bibendum et tincidunt sed, 
imperdiet nec odio.  

Fusce egestas aliquet tortor, vitae aliquet dolor varius faucibus. 
Duis aliquet in lorem dictum maximus. Fusce a orci felis. Cras 
porttitor facilisis nisi in dapibus. As the reader scrolls, this text 
narrates and describes the graphic to the right. Integer 
maximus tristique lorem, vel imperdiet ante mollis id. 
Suspendisse at purus molestie, iaculis mi eget, pulvinar orci. 
Pellentesque habitant morbi tristique senectus et netus et 
malesuada fames ac turpis egestas. Morbi convallis tellus tortor. 

 Morbi tincidunt lacus et justo sodales, ut tempor nibh molestie. 
Integer metus nisl, suscipit eu pretium malesuada, sagittis at 
purus. Class aptent taciti sociosqu ad litora torquent per conubia 
nostra, per inceptos himenaeos. Sed ultrices placerat imperdiet. 
Nulla faucibus tincidunt rutrum. Etiam ut ante velit.

This section, which may be a data graphic, stays in 

place while the text to the left scrolls up or down. 

But you can change this graphic as you scroll based 

on an anchor in the document and you can do 

things like add or remove layers within this graphic.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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“Readers just want to scroll. . . . If you make the reader click or do 

anything other than scroll, something spectacular has to happen.”

— Archie Tse, Deputy Graphics Director, The New York Times, 2016.

Recently,

how we interact, which actions should we link to zooming, filtering, and showing details?

“Knowing that the majority of readers doesn’t click buttons does not mean you shouldn’t 

use any buttons. Knowing that many many people will ignore your tooltips doesn’t mean 

you shouldn’t use any tooltips. All it means is that you should not hide important 

content behind interactions” like “mak[ing] the user click or hover to see it.”

— Gregor Aisch. CIO, Datawrapper, 2017.

Interactivity lets readers dig deeper, explore more  
views of data, and re-build trust through transparency.

“Overview first, zoom and filter, then details-on-demand.”

— Ben Shneiderman, Computer Scientist, 1996.

Twenty-five years ago, 

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu


group work on your 
data-driven, visual narrative



resources
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