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STORYTELLING 
as ancient as mankind

Going forward
I carried wax along the line, and laid it
thick on their ears. They tied me up, then, plumb
amidships, back to the mast, lashed to the mast,
and took themselves again to rowing. Soon,
as we came smartly within hailing distance,
the two Sirens, noting our fast ship,
off their point, made ready, and they sang…



PEOPLE TELL STORIES

WORDS TELL STORIES

IMAGES TELL STORIES

COMICS TELL STORIES

MOVIES TELL STORIES

STORYTELLING 
across various media



narrative (n): An account of a series of 
events, facts, etc., given in order and with the 
establishing of connections between them. 

Effective story-telling “require[s] skills like 
those familiar to movie directors, beyond a 
technical expert’s knowledge of computer 
engineering and science.” - Gershon & Page ‘01

Narrative Story-Telling



Lead / Nut Graf



Lead / Nut Graf

Anecdotal Lead



Lead / Nut Graf

Nut Graph









Narrative visualization design 
Navigation in interactive documents 
Chart sequence models 
Automatic augmentation for communication

Topics



Storytelling 
… with data?



Obesity Map Vadim Ogievetsky



Obesity Map Vadim Ogievetsky





https://fivethirtyeight.com/features/gun-deaths/


https://projects.fivethirtyeight.com/sumo/




https://fivethirtyeight.com/features/the-last-10-weeks-of-2016-campaign-stops-in-one-handy-gif/


http://www.youtube.com/watch?feature=player_detailpage&v=hVimVzgtD6w#t=159s


Narrative Devices for Storytelling with Data

  What devices communicate effectively?

       ... for which contexts and audiences?



Narrative Visualization 
Design Space



58 
CASE STUDIES

70% Journalism
20% Business
10%  Research



Grab attention with 
image and position

Matching on 
content

Visual 
prominence

Reduced visual priority



Beginning

Middle End

Epilogue



http://www.gapminder.org/downloads/human-development-trends-2005/


Establishing Shot

Checklist 
Structure

Progress Bar Cue to Action

http://www.gapminder.org/downloads/human-development-trends-2005/


Timeline Slider

Annotations Tell Story

Tacit Tutorial

Interactive Slide Show

Animated Transitions



Consistent
Visual Platform

Introductory Text

Drill-Down Story

Anecdotal Stories with 
Data Stories



Case
Studies

Observed Narrative Devices



MAGAZINE
STYLE

ANNOTATED
CHART

SCIENCE FAIR
POSTER

FLOWCHART COMICSTRIP SLIDESHOW MOVIE

Visual Design

Interactivity

Details on 
Demand

Highlighting
Filtering

Selection

Timelines

Tacit 
Tutorial

Navigation

Messaging

Attached
Article

HeadlinesInterpret

Captions

Summaries

Duo-
Specific

Annotations

MORE
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Genres for Narrative Visualization (2010)
Missing “scrolly-telling” designs…



Author Driven
strong ordering

heavy messaging
limited interactivity

Reader Driven
weak ordering

light messaging
free interactivity

martini
glass

interactive
slideshow

drill-down
story

STORYTELLING

SPEED

CLARITY

ASK QUESTIONS

FIND

EXPLORE

Genres + Interactivity + Messaging =

DESIGN SPACE

http://www.guardian.co.uk/business/interactive/2009/mar/24/rpi-inflation?intcmp=239
http://www.nytimes.com/interactive/2010/02/02/us/politics/20100201-budget-porcupine-graphic.html
http://www.washingtonpost.com/wp-srv/special/world/north-korean-prison-camps-2009


Other techniques: 
simulation, games, 

rhetorical, draw the trend



https://www.theguardian.com/society/ng-interactive/2015/feb/05/-sp-watch-how-measles-outbreak-spreads-when-kids-get-vaccinated


https://fivethirtyeight.com/features/prison-reform-risk-assessment/


https://theintercept.co/officer-involved/


https://fivethirtyeight.com/features/prison-reform-risk-assessment/


https://www.nytimes.com/interactive/2017/01/15/us/politics/you-draw-obama-legacy.html
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Interactive Documents: 
Steppers, Scrollers, …



Stepper

http://www.nytimes.com/interactive/2010/02/02/us/politics/20100201-budget-porcupine-graphic.html


NY Times 
2014

Scroll

http://www.nytimes.com/interactive/2014/07/03/world/middleeast/syria-iraq-isis-rogue-state-along-two-rivers.html


http://www.r2d3.us/visual-intro-to-machine-learning-part-1/


Different means for narrative navigation. 
A source of debate among practitioners! 

Discrete step vs. Continuous scroll

https://eagereyes.org/blog/2016/the-scrollytelling-scourge
https://medium.com/@zanarmstrong/why-choose-scrollytelling-steppers-155a59dd97fe


Different means for narrative navigation. 
A source of debate among practitioners! 
Step: sequential frames as in a slideshow 
Simple and familiar, but less engaging? 

Discrete step vs. Continuous scroll

https://eagereyes.org/blog/2016/the-scrollytelling-scourge
https://medium.com/@zanarmstrong/why-choose-scrollytelling-steppers-155a59dd97fe


Different means for narrative navigation. 
A source of debate among practitioners! 
Step: sequential frames as in a slideshow 
Simple and familiar, but less engaging? 
Scroll: continuous navigation of page 
Parameterize content by scroll position 
May cause usability / scrolljacking issues 

Discrete step vs. Continuous scroll

https://eagereyes.org/blog/2016/the-scrollytelling-scourge
https://medium.com/@zanarmstrong/why-choose-scrollytelling-steppers-155a59dd97fe


Different means for narrative navigation. 
A source of debate among practitioners! 
Step: sequential frames as in a slideshow 
Simple and familiar, but less engaging? 
Scroll: continuous navigation of page 
Parameterize content by scroll position 
May cause usability / scrolljacking issues 
Hybrids: scroller with discrete sections

Discrete step vs. Continuous scroll

https://eagereyes.org/blog/2016/the-scrollytelling-scourge
https://medium.com/@zanarmstrong/why-choose-scrollytelling-steppers-155a59dd97fe


Do-It-Yourself 
Monitor scroll position & element positions 
Guidance: M. Bostock, J. Vallandingham 

Third-Party Support 
Helper Libraries 
Interactive Document Formats: Idyll

Narrative Implementation

https://bost.ocks.org/mike/scroll/
http://vallandingham.me/think_you_can_scroll.html


Chart Sequence Models



Multiple Charts in Data Analysis



Multiple Charts in Story Telling



In many cases, data is conveyed 
via a sequence of charts. 

How might we evaluate different 
orderings of visualizations?



GraphScape: A Directed Graph Model

ADD_COLOR

Remove 
Color

Add Color

Nodes are Vega-Lite specifications. Edges represent edit 
operations, weighted by estimated transition costs.

[Kim, Wongsuphasawat, Hullman, Heer, CHI’17]



Add Size(count)

Bin

Add Filter

Bin

“Too many data points !”
Random 
Sample

Binned Scatter Plot

Design Alternatives

…
…

…



Sequence Recommendation
Sequence  

Cost

: 10

: 12

: 13

…



Previously we’ve discussed approaches for 
automatic design of a single visualization. 

GraphScape supports automated design 
methods for collections of visualizations. 

Plenty of future work to do here!

GraphScape



Automatic Augmentation of 
Charts for Communication



Given existing visualizations, can 
we adapt them to communicate 

more effectively?



Graphical Overlays  [Kong et al. ‘12]

Add (interactive) reading aids to bitmap charts!



Graphical Overlays  [Kong et al. ‘12]

Add (interactive) reading aids to bitmap charts!



Graphical Overlays  [Kong et al. ‘12]

Add (interactive) reading aids to bitmap charts!



 Annotated Visualizations in News



Annotations Tell a Story

Can we produce an automated solution?



Closing price 

Volume sold 

Input: news article about a company

 Article  
 Corpus

 (obtain stock data)

   Query

 (process text)

Generate features,  
Select annotations

 (visualize)

Contextifier System [Hullman et al.]


