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My CS research is inspired by working as a journalist 
- Tools for interactive and data-driven storytelling 
- Interactive research papers and educational materials 
- Better decision making tools for policymakers 
- Transparent and data-driven journalism on a deadline 

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

http://mathisonian.com


When Could the United States Reach Herd Immunity? It’s Complicated.

Conlen & Smart, New York Times 2021



Motivation
Transparency in journalism  

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

More engaged audience 
Greussing & Boomgaarden, Digital Journalism 
2019 

Better learning outcomes 
Mayer’s Multimedia Principles, 2005 

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

…also many challenges! 



Topics
Storytelling 

- How different mediums can be used 
to tell stories 

Design of narrative visualizations & 
interactive articles 

- Segel & Heer, 2010 
- Hohman, et al 2020 

Research on Authoring Tools 
- Idyll, UIST 2018 
- Idyll Studio, UIST 2021 

Design exercise



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











Lede
(lead paragraph)



Nut Graf
(nutshell paragraph)



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
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Obesity Map Vadim Ogievetsky 
1995



Obesity Map Vadim Ogievetsky 
2008



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


Hans Rosling  
“Best stats you’ve ever seen”

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


Narrative Devices 
What devices communicates best? 
Highly dependent on: audience, context, format

Format 
Interactive Article 
Animation 
Lecture 
Still Image 
Video
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CASE STUDIES
70% Journalism 
20% Business 
10%  Research

Segel & Heer, 2010





Beginning

Middle End

Epilogue



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


60 Interactive Articles
NYTimes, WaPo, Distill, VisXAI, … 

Hohman, Conlen, Heer, Chau, Distill, 2020

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

Communicating with Interactive Articles



Five affordances of the format

Interactive Articles -  Design



Five affordances of the format

Badger, Miller, Pearce, Quealy, NYTimes, 2018

Interactive Articles -  Design



Five affordances of the format

Popovich, Migliozzi, Taylor, Williams, Watkins 
NYTimes, 2018

Interactive Articles -  Design

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


Five affordances of the format

Sanderson and Eater, 2018

Interactive Articles -  Design



Five affordances of the format

Buchanan, Park, Pearce, NYTimes, 2017

Interactive Articles -  Design

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


Five affordances of the format

Irwin, Quealy, NYTimes, 2014

Interactive Articles -  Design

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


Few authoring tools available 
Those that do exist are too low level or lack expressivity 
Not suitable for production usage 

Requires general purpose programming 
In practice need to be a web developer 

Difficult to evaluate 
Limited empirical evidence; hard to analyze usage data; lack of metrics 

Lack of design guidance  
Integration between text and media 
Multiple output targets 
How to make content accessible? 

Challenges
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Conlen & Heer, UIST, 2018

Idyll 
A Markup Language for Authoring and Publishing 
Interactive Articles on the Web



DSL for Interactive Articles

Input: 
extended markdown 
domain-specific graphics



DSL for Interactive Articles

Input: 
extended markdown 
domain-specific graphics

Output: 
javascript,html,css



DSL for Interactive Articles

Input: 
extended markdown 
domain-specific graphics

Output: 
javascript,html,css

interactive document schema 
(Interactions, linked text+graphics, events)



Text + Parameterized Graphics
Write articles in 
markdown. 

Embed 
parameterized 
graphics.   

Connect reactive 
variables to user 
input widgets to 
add interactivity.
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Text + Parameterized Graphics
Write articles in 
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parameterized 
graphics.   

Connect reactive 
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add interactivity.



Component Library

45

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



Usage
Refined design through 
expert interviews.  

Deployed with undergrad 
CS students at UW.  

Students successfully in 
creating highly 
customized explorable 
explanations of 
algorithms.

Mathew, Cherukupalli, Pusich, Zhao, Traveling 
Salesman Algorithms, CS442 ‘17



Idyll in the wild

UC Denver 
Undergraduate physics material (interactive worksheets)



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 a class of 
syntax errors.  

Reify Idyll model.
Conlen, Vo, Tan, Heer, UIST 2021 





Idyll Studio Findings
1. The interface enabled users to rapidly 
create designs with less stress. 
 
2. But some users struggled to synthesize 
multiple concepts. Others needed time to 
understand the reactive model. 
 
3. The interface should provide more visual 
feedback, promote experimentation, provide 
documentation on demand, and have 
guardrails to prevent likely mistakes. 
 
4. The interface empowered users and 
provided better support to less technical 
users compared to existing tools.



Design Prompt



You want to keep the public as informed as 
possible of the status of the 2024 presidential 
election as it happens. 

May want to convey: 
  Current snapshot 
  Likely outcomes 
  Awareness of uncertainty 
  Historical context 
  Any unusual circumstances 
    (e.g. delayed returns)

Design Prompt ELECTION NIGHT



Input Data 

Vote counts 
candidate, state, method, timestamp, # votes 

Race calls 
candidate, state, timestamp 

Constrains 

Near real time 

Never seen the data before 

Data may contain errors 

Should not erode public trust 

Design Prompt ELECTION NIGHT
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How would you 
visualize this? 

What data would 
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Design Prompt ELECTION NIGHT



Contact: 
mpconlen@gmail.com 

@mathisonian 

Thank you!

mailto:mpconlen@gmail.com

