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About Me

Ph.D. student @ UW
Advised by Jeff Heer

Background in data journalism
FiveThirtyEight, CNN, New Yorker,
New York Times (current)

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

@mathisonian
mathisonian.com


http://mathisonian.com
http://mathisonian.com

Narrative Storytelling

Story:
The events or facts you want to convey

Narrative:
How you convey those facts



Narrative Storytelling

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 ‘O1



STORYTELLING

as ancient as mankind

Going forward
| carried wax along the line, and laid it
thick on their ears. They tied me up, then, plumb
L %8l amidships, back to the mast, lashed to the mast,
I W 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...
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By Denise Grady and Carl Zimmer

April 14, 2021, 9:34 p.m. ET

The pause in the use of Johnson & Johnson’s Covid-19 vaccine may
continue for a week to 10 days, after expert advisers to the Centers
for Disease Control and Prevention determined on Wednesday that
they needed more time to assess a possible link to a rare but
serious blood-clotting disorder.

The decision not to reinstate the vaccine has painful consequences,
nationally and globally. It may further erode public confidence in
vaccination in general and slow the rollout of desperately needed
shots to rural and underserved areas and homebound people. The
vaccine is considered ideal for hard-to-reach people and places
because it requires only one shot and is more easily stored and
shipped than the vaccines made by Moderna and Pfizer-BioNTech,
which must be kept at very low temperatures.
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Topics

Narrative visualization

Case Study: Coronavirus Testing
Design space

Interactive articles

Case Study: Carbon Footprint
Authoring tools
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STORYTELLING

across various media

PEOPLE TELL STORIES
WORDS TELL STORIES
IMAGES TELL STORIES
COMICS TELL STORIES
MOVIES TELL STORIES
DATA TELLS STORIES?
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&he New Nork Eimes

U.S. ' The Rise in Testing Is Not Driving the Rise in U.S. Virus Cases

About 21,000 coronavirus cases were reported
60,000 cases per day

per day in early June, when the positive test
rate was 4.8 percent.

40,000

Seven-day average of
new reported cases

20,000
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CASE STUDY COVID-19 TESTING

July 1

July 21

Conlen, 2020


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

CASE STUDY COVID-19 TESTING

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)



Conlen
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Change in teen shenanigans from 1993 to 2013.

Showing % difference from 2003 levels.
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Q Search

monachalabi & « Follow
United States

monachalabi # Total disbelief about
the system doing the bare minimum.
George Floyd deserved so much more
than this, he deserved to live.

Some detail about those 25 sentences:
Unknown sentence = 4 police killings
Just probation = 3

3 months in jail =1

1 year in jail, 3 years suspended =1

1 year in prison =1

18 months in prison =1

2.5 years in prison = 1

4 years in prison =1

5 years in prison =1

6 years in prison =1

16 years in prison =1

20 years in prison =1

30 years in prison = 2

QY

22,976 likes
3 HOURS AGO

Log in to like or comment.



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
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Celebrations begin at 5.15pm at
Wallsend's Segedunum Roman fort, the
eastern buttress of the great
fortification. A host of ‘angels’ wil
descend on the ruins from the skies to
light the first of the 500 beacons in a
spectacular show arranged by the

; German arts company Theatre Anu
FINANCIAL TIMES

England and Wales

12040

Almost 26000 sites
England and Wales. If all of these were used for
dropower the theoretical total power potential
would be 1178MW
845,000 homes. In realit
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environmertal constraints.
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CASE STUDIES

70% Journalism
20% Business
10% Research

Segel & Heer, 2010
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Magazine Style

Visualization Description
Architecture and Justice (Brooklyn Crime Blocks.

Wh{ll Did Your County's Jobs Disappear?
Acametrics House Price Index

Barjl’ earnings: How compensation relates to performance
DedMly offensive: Taliban attacks in Pakistan
GD@Moves by Sector

UK onomic data

Budget 2010: Reaction from around the UK
Forglila One 2010: driver's rankings
Ligiiling up Hadrian's wall

Maing hydropower hotspots across the UK
Modq@bw metro bombs: interactive map
Thejlorld economy turns the corner

A b of Olympic Medals

Corjarison of Bear Markets
Hovlmericans Spend Their Day
Micjllle Obama's Family Tree

Varjiuver's Olympic Venue

On [lle Map: Five Major North Korean Prison Camps
A al Guide to the Financial Crisis

Ecopmic Meltdown of 2008-2009

Whije Did All the Money Go?

Lifelllycle of a beetle through a year

Mcq@ud's "Making Comics"

Hovilthe Government Dealt with Past Recessions
AfgjInistan: Behind the front line

Irarl nuclear programme
Shn White's Double McTwist

Virgin America Airplane Safety Video
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Annotated Chart Parttioned Poster
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Genres for Narrative Visualization (2010)



Genres + Interactivity + Messaging =

DESIGNISRACE

STORYTELLING Aumor Driven
CLARITY strong ordering
heavy messaging
limited interactivity

Reader Driven ASK QUESTIONS
weak ordering EXPLORE

light messaging
free interactivity

martini drill-down
glass story
interactive
slideshow - . e
~p A



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

Visual Design
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FLOWCHAR COMICSTRIP SLIDESHOW

Duo- _ Tacit Selection
Specific | Captions Tutorial
Attached

Details on
Annotations Article

Navigation Demand

Summaries Interpret Headlines

Messaging Interactivity
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Interactive Articles



Parametric Press
The Climate Issue

In comparison, only 12% of YouTube’s traffic went
through cellular networks, but they were by far
the most expensive part of YouTube’s content
delivery pipeline, accounting for approximately
8,500 Gigawatt-hours of electricity usage—
enough to power over 750,000 U.S. homes [3].
At over 10 times the electricity usage per unit of
traffic, the relative inefficiency of cellular
transmission is clear.

SOURCE Google, Durairajan

CASE STUDY DIGITAL CARBON FOOTPRINT
Lin, Nirmal, Hathi, Liang, 2020

YouTube Pipeline + Electricity Usage for 2016

Cellular Networks

Cell Networks

8,500 GWh

Enough to power over 750,000 U.S. homes for a year

al. 2015 [4] , Preist et al. 2017 [3], EIA


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

Communicating with 60+ Interactive Articles

Interactive Articles NYTimes, WaPost
Examining the design of interactive articles by synthesizing theory from Distill, VisXAl
disciplines such as education, journalism, and visualization. +Mmore
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Hohman, Conlen, Heer, Chau
2020




Communicating with 60+ Interactive Articles

Interactive Articles NYTimes, WaPost
Examining the design of interactive articles by synthesizing theory from Distill, VisXAl
disciplines such as education, journalism, and visualization. +Mmore

o =W 5 affordances of the format
- = = = | Connecting people and data
~ A Making systems playful
Promoting self reflection
Personalizing reading
Reducing cognitive load

Hohman, Conlen, Heer, Chau
2020




5 AFFORDANCES OF THE FORMAT Connecting people and data

Follow the lives of 932 boys who
grew up in rich families ...

= Grew,Upjrich s, l =

Most white boys
raised in wealthy
families will stay rich
or upper middle class
as adults, but black
boys = raised in
similarly rich
households will not.

who earn similar incomes, black boys fare worse than white

Making systems playful
Promoting self reflection
Personalizing reading
Reducing cognitive load

Rich adult

Upper-middle-class adult

Middle-class adult

Lower-middle-class adult

Poor adult

Even when children grow up next to each other with parents

B B

...and see where they end
up as adults:

WHITE MEN  BLACK MEN

0%

0%

0%

0%

0%

0%

0%


https://www.nytimes.com/interactive/2018/03/19/upshot/race-class-white-and-black-men.html

Connecting people and data
5 AFFORDANCES OF THE FORMAT Making systems playful
Promoting self reflection
Personalizing reading
Reducing cognitive load

Teachable Machine X +

= C @ © & https://teachablemachine.withgoogle.com

Teachable Machine

Train a computer to recognize your
own images, sounds, & poses.

A fast, easy way to create machine learning models for

your sites, apps, and more - no expertise or coding
required.

anlo P5Js Coral ® nede o=

What is Teachable Machine?
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Connecting people and data
Making systems playful

5 AFFORDANCES OF THE FORMAT Promoting self reflection
Personalizing reading
Reducing cognitive load

You Draw It: What Got Better or
Worse During Obama’s Presidency

By LARRY BUCHANAN, HAEYOUN PARK and ADAM PEARCE JAN. 15, 2017

Draw your guesses on the charts below to
see if you're as smart as you think you are.

Under President Obama, the unemployment
rate ...

Draw the line
for the Obama years.

5.8%

u 0
o /\/

BUSH YEARS

2000 '04] '08] "12] '16]


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

5 AFFORDANCES OF THE FORMAT Personalizing reading

Reducing cognitive load

Melbourne, Florida 1993

When you were born, the Melbourne, Florida area could expect

about E1:EVA per year to reach at least 90 degrees.


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

5 AFFORDANCES OF THE FORMAT Reducing cognitive load

If job growth had ...the jobs report

P

been accelerating... could look like this: .
400k 400k
added added
350 350
300 300
250 250
200 200
150 150
100 100
50 50
0 0

J FMAMIJ J AS OND J FMAMIJ J AS OND


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

Interactive Documents:
Steppers, Scrollers, ...



Gun Deaths In America

CLICK to advance

) Stepper .. |coioe oo da for yousserr »




&he New Nork Eimes

U.S. ' The Rise in Testing Is Not Driving the Rise in U.S. Virus Cases

About 21,000 coronavirus cases were reported
60,000 cases per day

per day in early June, when the positive test
rate was 4.8 percent.

40,000

Seven-day average of
new reported cases

20,000

March 1 April 1 May 1 June 1

CASE STUDY COVID-19 TESTING

July 1

July 21

Conlen, 2020


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

Parametric Press
The Climate Issue

In comparison, only 12% of YouTube’s traffic went
through cellular networks, but they were by far
the most expensive part of YouTube’s content
delivery pipeline, accounting for approximately
8,500 Gigawatt-hours of electricity usage—
enough to power over 750,000 U.S. homes [3].
At over 10 times the electricity usage per unit of
traffic, the relative inefficiency of cellular
transmission is clear.

SOURCE Google, Durairajan

CASE STUDY DIGITAL CARBON FOOTPRINT
Lin, Nirmal, Hathi, Liang, 2020

YouTube Pipeline + Electricity Usage for 2016

Cellular Networks

Cell Networks

8,500 GWh

Enough to power over 750,000 U.S. homes for a year

al. 2015 [4] , Preist et al. 2017 [3], EIA


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

Discrete step vs. Continuous scroll

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

Step: sequential frames as in a slideshow
Simple and familiar, but as engaging?

Scroll: continuous navigation of page
Parameterize content by scroll position
May cause usability / scrolljacking issues

Hybrids: scroller with discrete sections


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

Narrative Implementation

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

Third-Party Support
Helper Libraries
Interactive Document Formats: Idyll


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

Y idyll

A toolkit for creating data-driven stories
and explorable explanations.



Text + Parameterized Graphics
Write articles in markdown.

Embed parameterized data
visualizations.

Connect reactive variables to

user input widgets to add
Interactivity.



INPUT (EDITABLE)

# Hello World

[var name:"x" value:5 /]

The value of x is [Display value:x format:"d" /].

[Range value:x min:0 max:10 /]

Hello World

The value of x is 5.
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Bring your own graphics

A JavaScript component API Is
exposed to end users.

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



# A Sad Guitar.

Take a second and strum the guitar. It doesn't sound
so good, does it?

We've just taken it out of storage and *it's all out of tune... *

section onEnterViewFully: guitarState = 'headstock'; playScale = fz

# Electric Tuner to the Rescue.

Tune the guitar using the tunclEEE
knobs on the right to tighten

Tuner selectedString:targetSt How To:

conditional if:isInTune Tune a Guitar

By Matthew Conlen and Alex Kale

Great work, scroll on.

conditional

section
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Implementation

class Range extends Component {

handleChange(event) {
[varypagiesp ropyedue:5 /]

value: +event.target.value
# Hgﬂ}p World

}

The value of x is

[Dispday(yadpey X format: "d" /1.

return
[Range vailysix min:0 max:10 /]
type=“range”

value={props.value}

onChange={handleChange} />

Hello World

The value of x is 5.

—
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Examples

Parametric Press
The Climate Issue

Parametric Press
parametric.press

In comparison, only 12% of YouTube’s traffic went
through cellular networks, but they were by far
the most expensive part of YouTube’s content
delivery pipeline, accounting for approximately
8,500 Gigawatt-hours of electricity usage—
enough to power over 750,000 U.S. homes [3].
At over 10 times the electricity usage per unit of
traffic, the relative inefficiency of cellular
transmission is clear.

SOURCE

Google

YouTube Pipeline + Electricity Usage for 2016

Cellular Networks

Cell Networks

8,500 GWh

Enough to power over 750,000 U.S. homes for a year

5[4], Preist et al. 2017 [3], EIA


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

Exam ples Texas 2036 COVID Reopening

TEXAS% =

B Introduction

New cases per day in Texas
24,000

B] Reopening 2000
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™ State Explorer 18000
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B County Explorer

12,000

New cases
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® Credits

14-day trend:
0.64 new cases per day.

® Data
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Latest data from October 13, 2020

LEARN MORE
The average number of cases per day in Texas has been decreasing by

0.64 cases per day over the last 14 days. Based on the data available, the
true rate of change may be anywhere from -135.56 to 134.29 new cases
per day. There is not enough evidence to show a downward trend in new
cases per day.

.. OR a Downward trajectory of positive tests as a percent of total
tests within a 14-day period (flat or increasing volume of tests)



https://staging.convex.design/texas-2036/texas-covid-live-report/?currentCounty=Travis

Examples See full gallery online.

o Idyll Example Gallery X +

<« C @ © & https://idyll-lang.org/gallery w N D ~ 32 H © ©« & T =

g idy11 Docs  Tutorials  Gallery Editor

Explorable explanations and interactive articles

27 +25 +25 +24 + 23 +22 +21 +20 = 168

27 +26 +25 + 24+ 23 422 +21 +20 = 74
Future of the Oxford Cambridge Arc What's an IP address? The Barnes-Hut Approximation

An interactive article about urban How are they allocated? Are we running out? Efficient computation of N-body forces
development modelling
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Thanks!

Feel free to reach out:
mconlen@cs.washington.edu

FIGURE 1: "Global Temperature." NASA. NASA Global Climate Change, 2020.
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