
Narrative Visualization

Matthew Conlen

(with material from Jeff Heer, Edward Segel, and Jessica Hullman)

CSE 442
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Advised by Jeff Heer 

Background in data journalism 
FiveThirtyEight, CNN, New Yorker,  
New York Times (Elections, Covid-19)


Lecture will be biased toward data journalism but the 
material is more generally relevant (education, scientific 
publishing, policymaking).
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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…



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


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

Narrative Storytelling



PEOPLE TELL STORIES


WORDS TELL STORIES


IMAGES TELL STORIES


COMICS TELL STORIES


MOVIES TELL STORIES

STORYTELLING 

across various media







Lede

(lead paragraph)



Nut Graf

(nutshell paragraph)







Narrative visualization

Case Study: Coronavirus Testing

Design space


Interactive articles

Case Study: Herd Immunity

Affordances and challenges of the format 

Research highlight

Authoring Tools


Topics



PEOPLE TELL STORIES


WORDS TELL STORIES


IMAGES TELL STORIES


COMICS TELL STORIES


MOVIES TELL STORIES

STORYTELLING 

across various media



PEOPLE TELL STORIES


WORDS TELL STORIES


IMAGES TELL STORIES


COMICS TELL STORIES


MOVIES TELL STORIES


DATA TELLS STORIES?

STORYTELLING 

across various media





CASE STUDY COVID-19 TESTING
Conlen, 2020

https://www.nytimes.com/interactive/2020/07/22/us/covid-testing-rising-cases.html


Input Data


Daily case and test counts. 


Points of Focus


1. Baseline (smoothed average of daily cases)


2. Counterfactual case curve  
(baseline positivity rate * daily test counts),


3. Actual case curve (daily cases)

CASE STUDY COVID-19 TESTING



Conlen

2014



Obesity Map Vadim Ogievetsky



Obesity Map Vadim Ogievetsky



https://www.instagram.com/p/CN52-9PlHkw/
https://www.instagram.com/p/CN52-9PlHkw/


Narrative Devices

What devices communicates best?

Highly dependent on: audience, context, format

Format

Interactive Article

Animation

Lecture

Still Image

Video




Narrative Visualization

Design Space



58�
CASE STUDIES
70% Journalism

20% Business

10%  Research

Segel & Heer, 2010





Beginning

Middle End

Epilogue



Case
Studies

Observed Narrative Devices



Genres for Narrative Visualization (2010)



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


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

http://vis.stanford.edu/papers/narrative
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Interactive Articles



When Could the United States Reach Herd Immunity? It’s Complicated.
Conlen & Smart, New York Times 2021
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Motivation
- More engaged audience 

Greussing & Boomgaarden, Digital 
Journalism 2019 

- Better learning outcomes 
Mayer’s Multimedia Principles, 2005 

- Promote active reading 
Bret Victor’s “Explorable Explanations”, 
2011 

- Transparency in journalism  
“A sense of the tentativeness of truth.” 
   - Philip Meyer, Precision Journalism, 
2002 



Challenges
- Integration between text and 

media

- Data-driven

- Computation

- Interactivity

- Multiple output targets (desktop, 

mobile, homepage, print, social)


- Many people working together

    - two authors, multiple editors, 

designers, researchers, 
interviewees



60+ Interactive Articles
NYTimes, WaPost

Distill, VisXAI

+more

Hohman, Conlen, Heer, Chau, Distill, 
2020

Tied together research 
from HCI, multimedia 
learning, infovis, digital 
journalism




60+ Interactive Articles

Areas of Application

Research Dissemination

Journalism

Education

Policy & Decision Making


NYTimes, WaPost

Distill, VisXAI

+more



60+ Interactive Articles

Five affordances of the format


NYTimes, WaPost

Distill, VisXAI

+more



Connecting people and data

Making systems playful

Promoting self reflection

Personalizing reading

Reducing cognitive load


5 AFFORDANCES OF THE FORMAT


https://parametric.press/issue-02/streaming/


Connecting people and data

Making systems playful

Promoting self reflection

Personalizing reading

Reducing cognitive load


5 AFFORDANCES OF THE FORMAT




Connecting people and data

Making systems playful

Promoting self reflection

Personalizing reading

Reducing cognitive load


5 AFFORDANCES OF THE FORMAT


https://www.nytimes.com/interactive/2017/01/15/us/politics/you-draw-obama-legacy.html


Connecting people and data

Making systems playful

Promoting self reflection

Personalizing reading

Reducing cognitive load


5 AFFORDANCES OF THE FORMAT


https://www.nytimes.com/interactive/2018/08/30/climate/how-much-hotter-is-your-hometown.html


Connecting people and data

Making systems playful

Promoting self reflection

Personalizing reading

Reducing cognitive load


5 AFFORDANCES OF THE FORMAT




Connecting people and data

Making systems playful

Promoting self reflection

Personalizing reading

Reducing cognitive load


5 AFFORDANCES OF THE FORMAT


https://ciechanow.ski/internal-combustion-engine/


Connecting people and data

Making systems playful

Promoting self reflection

Personalizing reading

Reducing cognitive load


5 AFFORDANCES OF THE FORMAT


https://www.nytimes.com/2014/05/02/upshot/how-not-to-be-misled-by-the-jobs-report.html


Turned a writing task into a web development task 

Breadth of skills required

Multiple output targets

Accessibility

Misaligned Incentives

Hard to evaluate success

CHALLENGES




CHALLENGES


OPPORTUNITIES


Turned a writing task into a web development task 

Breadth of skills required

Multiple output targets

Accessibility

Misaligned Incentives

Hard to evaluate success



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


48

Conlen & Heer, UIST, 2018



Text + Parameterized Visuals
Write articles in markdown.


Connect reactive variables to user 
input widgets to add interactivity.



Text + Parameterized Visuals
Write articles in markdown.


Connect reactive variables to user 
input widgets to add interactivity.




A Model of Interactive Articles



28 Built-in Components

52

Input Presentation

Layout Helpers



A JavaScript component API is 
exposed to end users. 


Use with libraries like D3, Vega-
Lite, Mapbox, Processing (P5), 
React, …

Bring your own graphics



Examples Le long de la route BR-163
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Examples Unraveling the JPEG




Examples idyll-lang.org/gallery
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Open-source release

Pilot Studies

Usage in the wild


UK Infrastructure Transitions Research 
Consortium

Minneapolis Star Tribune

Vis courses in universities (UMD, UIUC, UW, 
CMU, …)

Teaching materials (CU Denver, UBC)

IEEE VisXAI

Texas2036

Recurse Center

Parametric Press -  featured in FastCo Design

…and more!

Usage
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Idyll…

Seems great but…

 
…still requires learning and writing markup 
syntax 

…requires use of general-purpose 
programming tools, e.g. to make a new 
post, run development server



Idyll Studio
Built a structured editor 
for editing and creating 
Idyll programs


Reduce use of general-
purpose programming 
tools.


Eliminate syntax errors. 


Reify Idyll model.

Conlen, Vo, Tan, Heer, UIST 2021 




Idyll Studio - Demo

https://www.youtube.com/watch?v=1SmsrTC8Z1k


Feel free to reach out: 
mconlen@uw.edu

Thanks!

@mathisonian

mathisonian.com

http://mathisonian.com

