DS2003 Communicating with Data
Fall 2026

Interactions & Interactive
Storytelling

Adapted from slides by Hannah Bako



Notes

Has everyone connected with their project 2 groups?
Lab 6: get V2 points back if you resubmit by Friday @ midnight
Due tonight: Lab 7; any questions? (WRITE OUT ANSWERS!)

Due Wednesday: Project 2 proposal (<1 page)



What you will learn today

* Interaction techniques
* Derive
* Organize
* Interactive storytelling
* Activities: play & reflect, design critique



Seven Categories: “show me...”

* Select

° Explore

° Reconfigure

° Encode

* Abstract/Elaborate
* Filter

* Connect



Dynamic Queries

Dynamic queries are interactive controls that allow users to explore large
information spaces by adjusting parameters (e.g., sliders, buttons, filters) and
seeing Immediate updates to the visualization.

Ben Shneiderman



ldea at heart of Dynamic Query

* There often simply isn’t one perfect response to a query

* Want to understand a set of tradeoffs and choose some
“best” compromise

* You may learn more about your problem as you explore

Slide courtesy of John Stasko



Query Controls

° Nominal

* Binary: buttons

* Low cardinality: radio buttons

* High cardinality: search box (with suggestions), add hierarchy
* Ordinal & Quantitative

* One value: sliders, spinners

||||||||||||||||||||||||||||||||||||||||

----------------------------------------

* Value range: range sliders



TABLE 1: Taxonomy of interactive dynamics for visual analysis

Data & View Specification Visuallze data by choosing visual encodings.
Fllter out data to focus on relevant items.
Sortitems to expose patterns.
Derlvevalues or models from source data.

View Manipulation select items to highlight, filter, or manipulate them.
Navigate to examine high-level patterns and low-level detall.
Coordinate views for linked, muiti-dimensional exploration.
Organize multiple windows and workspaces.

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

Interactive Dynamics for Visual Analysis
Heer and Shneiderman 2012



Derive

* variables may need to be transformed or new attributes derived from
existing values

* normalization
* log transforms

* How can visual tools support flexible construction of more
advanced models or derived values?

* programming by demonstration

* automatic suggestion of models



Organize

Tiling method [binary ~|

. . analytics . animate . data .display .ﬂax .ph‘;raiue .query . scale . util .uia

° manage a collection of visualizations ..II.

open, close, maximize, lay out .-l-||
components I.-.---

| Variable
2,732 2038 1218 1124
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Interactive Storytelling



Film/ideos/Animation

Comic Strip Slide Show

Missing “scrolly-telling” designs...



Interactive Documents: Stepper

HOME PAGE | TODAY'S PAPER | VIDEO | MOST POPULAR | TIMES TOPICS

6]](' 'Vtw ﬂork amcﬁ Search All NYTimes.com
-

World —

WORLD U.S. N.Y./REGION | BUSINESS TECHNOLOGY @ SCIENCE HEALTH @ SPORTS OPINION ARTS STYLE @ TRAVEL

JOBS REALESTATE AUTOS
AFRICA AMERICAS ASIAPACIFIC EUROPE MIDDLE EAST

LUPCILIAdECLL. LIILISSIULLS, 11CdUCS dllU 1111Pdllds

At the Copenhagen climate conference, discussions are likely to cover emissions levels, the legacy

of the Kyoto Protocol and the risks of inaction on global warming. Explore each issue in the tabs
below.

Global Emissions Lessons From Kyoto Possible Impact

234567NEXTP

Together, the United States and Europe account for more than one-third of carbon
dioxide emissions from energy consumption ...

2007 global emissions

Roll over
for more
information

https://archive.nytimes.com/www.nyti
mes.com/interactive/2009/12/05/worl

d/climate-graphic-background.htmli#t
G, s mmins e marnmm ab=0

By JAMES BRONZAN, AMANDA COX, XAQUIN G.V. and KEVIN QUEALY | Send Feedback



https://archive.nytimes.com/www.nytimes.com/interactive/2009/12/05/world/climate-graphic-background.html#tab=0
https://archive.nytimes.com/www.nytimes.com/interactive/2009/12/05/world/climate-graphic-background.html#tab=0
https://archive.nytimes.com/www.nytimes.com/interactive/2009/12/05/world/climate-graphic-background.html#tab=0
https://archive.nytimes.com/www.nytimes.com/interactive/2009/12/05/world/climate-graphic-background.html#tab=0

Interactive Documents: Scroller

Bloomberg the Company (= | Bloomberg Anywhere Login L

Bloomberg

Scientific Proof that Americans are
Completely Addicted to Trucks

By Adam Pearce 3 Blacki Migliozzi ¥ and David Ingold ¥ | Jan. 15, 2015

Car geeks will be elbowing each other out of the way for a glimpse of Ford’s gorgeous new
GT sports car when the Detroit auto show opens to the public this weekend. But when it
comes to the new vehicles people actually buy, the story is all about light-trucks—the
broad category that includes pickups, SUVs, crossovers, and minivans. As the economy
gains strength and gas prices drop, Americans are turning away from cars and snapping
up trucks of all sizes.

Tahoe Chevrolet

Large Sport Utility new U.S. auto sales, by model

2014 sales 97,726
YoY change +8%

o

https://www.bloomberg.co

m/graphics/2015-auto-sales

/


https://www.bloomberg.com/graphics/2015-auto-sales/
https://www.bloomberg.com/graphics/2015-auto-sales/
https://www.bloomberg.com/graphics/2015-auto-sales/

Interactive Documents: Animation

= SECTIONS @ HOME Q SEARCH @fl]g Ngw ﬂm’k @inmg
Why This Jump in Gas Prices Feels People Are Making Money Betting on Why Does Child Care Seem Less High Turnout, Unusual Coalitions: How Anonymous Bettors Cashed In on How New Mexico Became an
Different Pretaped ‘Survivor’ Episodes Affordable Than Ever? Lessons From the Texas Primary the Iran Strike, Just Hours Before It Obamacare Success Story

Happened

FOLLOW US:

TheUPShOl GET THE UPSHO'i' IN YOUR INBOX

A SHARE

Extensive Data Shows Punishing
Reach of Racism for Black Boys

By EMILY BADGER, CLAIRE CAIN MILLER, ADAM PEARCE and KEVIN QUEALY MARCH 19, 2018

Black boys raised in America, even in the wealthiest families and
living in some of the most well-to-do neighborhoods, still earn
less in adulthood than white boys with similar backgrounds,
according to a sweeping new study that traced the lives of

millions of children.

White boys Whrpt grow up rich are likely to remain that way.
Black boys raised at the top, however, are more likely to become

poor than to stay wealthy in their own adult households.

.//www.nytimes.com/interactive/2018/03/19/upshot/race-class-whit
d-black-men.htm|



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

Interactive Documents: Design Considerations

* Reader-driven vs. Author-driven

Reader Driven ~ ASK QUESTIONS
weak ordering EXPLORE
light messaging ”
free interactivity

STORYTELLING Author Driven
e strong ordering
heavy messaging
limited interactivity

iony pow desis el ko S0,
nge, year on year. Drag the blue

Past forcasts /\ 2008
ol = Lt s
\,J_\/ \/\ S otz ae
i 1008 e 0 000

Budget Forecasts, Compared With Reality
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glass story
Interactive
slideshow =]
Al n |

image courtesy of Matthew Conlen



Author or Reader Driven

502,025

Martini Glass Structure —E

start with author driven, open up for exploration

Interactive Slideshow - -

Split into multiple scenes, allow interaction mid-way

Drill-Down Story ST -
Let reader decide which path to follow, all paths are annotated!



®@ [ v < - guns.periscopic.com @) ﬁ + )

U.S. GUN KILLINGS IN 2018

1,356 472,332

STOLEN YEARS

A Look at Voluntarily Reported Gun Homicide* Data from U.S. Law Enforcement

HANMDGUNS COMTINUE TO BE THE MOST DEADLY

ILACK AMERICANS ARE KILLED DISPE

https://guns.periscopic.com/




Budget Forecasts, Compared With Reality

Just two years ago, surpluses were predicted by 2012. How accurate have past White House budget forecasts been?

n23456NE><T>

Falling short

$0.0
trillion

President Obs
budget propo
estimates a de
$1.6 trillion fou
current fiscal y
$1.3 trillion in

-0.5

[~ X

.\
, -1.0
011 proposal:
-$1.27

-1.5

2010 estimate:
-$1.56

1982 1986 1990 1994 1998 2002 2006 2010 2020

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



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

October 11, 2008

How This Bear Market Compares

The current bear market is
already among the worst in
history. Here is how it lines
up — in losses and length —
with those of the last 80
years.

The S.& P. 500, adjusted for
inflation, shown monthly
during bear markets.
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One of the steepest bear markets.
After adjusting for inflation, stocks
are more than 40 percent lower

" than they were at their 2007 high

(and more than 50 percent lower

: than their 2000 high).

April 1942

50 60

https://archive.nytimes.com/www.nytimes.com/interactive/2008/10/11/

business/20081011 BEAR_MARKETS.html



https://archive.nytimes.com/www.nytimes.com/interactive/2008/10/11/business/20081011_BEAR_MARKETS.html
https://archive.nytimes.com/www.nytimes.com/interactive/2008/10/11/business/20081011_BEAR_MARKETS.html

Death of interaction?

* Observation by Gregor Aisch who works at NYT, 2016 (link to talk
)

* "Barely anyone interacts with the New York Times’ graphics”

* Only 10-15% of people clicking on buttons — even essential
ones

* On top of that, interactives are expensive to make — they have
to work across devices, using trackpads and fingers.

° In the context of NYT graphics, storytelling is the goal

®* readers need to be interested in the topic

* mobile device ig:a gaminaniratiorm 1o CORSIHNE IRARNICS sssdcatch


https://vimeo.com/182590214
https://vimeo.com/182590214
https://vimeo.com/182590214
https://vimeo.com/182590214
https://vimeo.com/182590214
https://medium.com/@dominikus/the-end-of-interactive-visualizations-52c585dcafcb

Scrollytelling

¢ Pros and cons?

' ’
Central Virginia, meet Corcoran Wiley.
Get to know our real estate professionals. [-0//-[-0/”/2

SEARCH NOW WILEY

TheUpshot

How the Recession Reshaped the
Economy, in 255 Charts

By JEREMY ASHKENAS and ALICIA PARLAPIANO Updated: JUNE 6, 2014

Five years since the end of the Great Recession, the economy has finally regained the nine million jobs
it lost. But not all industries recovered equally. Each line ™ ... below shows how the number of
jobs has changed for a particular industry over the past 10 years. Scroll down to see how the recession

reshaped the nation’s job market, industry by industry.
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Step Scroll

* Simple and familiar * Continuity

¢ Clear context * Lightweight

° Explicit navigation * Seamless

* Engaging”? * may cause
usability/scrolljacking
ISsues

Main difference: who controls the timing/experience of the animaton between steps

https://medium.com/@zanarmstrong/why-choose-scrollytelling
-steppers-155a59dd9rfe



https://medium.com/@zanarmstrong/why-choose-scrollytelling-steppers-155a59dd97fe
https://medium.com/@zanarmstrong/why-choose-scrollytelling-steppers-155a59dd97fe

[ All Spending Types of Spending

Changes

Department Totals

How $3.7 Trillion Is Spent

Mr. Obama's budget proposal includes $3.7
trillion in spending in 2013, and forecasts a
$901 billion deficit.

Circles are sized according to the

proposed spending.
""" $100 billion
- ; $10 billion
e $1 billion

Color shows amount of cut or

increase from 2012.
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http://bit.ly/budget-vis

All Spending Types of Spending

How $3.7 Trillion Is Spent

Mr. Obama's budget proposal includes $3.7
trillion in spending in 2013, and forecasts a
$901 billion deficit.

Circles are sized according to the
proposed spending.
$100 billion

' $10 billion
$1 billion

Color shows amount of cut or
increase from 2012.

A B
-25% 5% 0 +5% +25%

Changes

Department Totals

Link: bit.ly/budget-vis

Largest Increases

Largest Cuts

Group exercise

* What types of interactions are used in
this visualization?

* Is the visualization easy to
understand? Does interaction make it
easier or harder to gain insights into
the data”?

* Can you suggest any improvements?
How would you redesign it (both
visually and from an interaction point
of view)?


http://bit.ly/budget-vis

Activity: Play & Reflect



Play & Reflect

In your Project 2 group, try at least two examples, including one notebook
Don't read any instructions first: give each one 2 minutes and just try to use it
After each one, answer the reflection questions

Share out: your clearest and your most confusing example, and why

27



Scrollytelling examples to explore

° A Visual Introduction to Machine Learning Rr2D3

Scroller: one chart transforms as you read

° Parable of the Polygons Vi Hart & Nicky Case

Explorable: you drag the shapes and run the model yourself

* Film Dialogue by Gender The Pudding

Story first, then search and filter 2,000 films (martini glass)

° Women's Pockets are Inferior The Pudding

Scroll essay built from measuring 80 pairs of jeans

° Human Terrain The Pudding

Scroll-driven 3D map of world population, 1975 to 2015

28


https://r2d3.us/visual-intro-to-machine-learning-part-1/
https://ncase.me/polygons/
https://pudding.cool/2017/03/film-dialogue/
https://pudding.cool/2018/08/pockets/
https://pudding.cool/2018/10/city_3d/

NYT scrollytelling examples

° Snow Fall: The Avalanche at Tunnel Creek 2012

The piece that made scrollytelling a genre: text, video and maps woven together

° How the Recession Reshaped the Economy, in 255 Charts 2014

A guided scroll first, then all 255 charts to explore

* You Draw It: How Family Income Predicts Children's College Chances
2015

You draw your guess before the data is revealed

¢ How Much Hotter Is Your Hometown Than When You Were Born? 2018

Personalized: the story is built from your city and birth year

29


https://www.nytimes.com/projects/2012/snow-fall/
https://www.nytimes.com/interactive/2014/06/05/upshot/how-the-recession-reshaped-the-economy-in-255-charts.html
https://www.nytimes.com/interactive/2015/05/28/upshot/you-draw-it-how-family-income-affects-childrens-college-chances.html
https://www.nytimes.com/interactive/2018/08/30/climate/how-much-hotter-is-your-hometown.html

Dashboards

* Gapminder Tools Gapminder

Income, health and population for every country since 1800

° COVID-19 Data Explorer our World in Data

Pick a metric, countries and a chart type

° Unemployment Rate FRED, St. Louis Fed

75+ years of U.S. unemployment, plus thousands of other series

° earth nulischool

Live global wind, weather and ocean conditions

* Explore Census Data U.S. Census Bureau

Search any Census table, map or profile

30


https://www.gapminder.org/tools/
https://ourworldindata.org/explorers/covid
https://fred.stlouisfed.org/series/UNRATE
https://earth.nullschool.net/
https://data.census.gov/

Notebooks

° Lego Price Explorer marimo

A Python notebook running in your browser: Lego set prices, 1970 to 2022

¢ Movies Dashboard marimo

Pick a date range or a decade to explore films

° Zoomable Sunburst Observable

Hierarchical data: you'll build sunbursts in Lab 9

° Brushable Scatterplot Matrix Observable

Every pair of variables in one grid

31


https://molab.marimo.io/github/marimo-team/gallery-examples/blob/main/notebooks/dashboard/lego/notebook.py/wasm
https://molab.marimo.io/github/marimo-team/gallery-examples/blob/main/notebooks/dashboard/movies.py/wasm
https://observablehq.com/@d3/zoomable-sunburst
https://observablehq.com/@d3/brushable-scatterplot-matrix

Reflection questions (for each example)

1.Rate it 1-5: how clear was it what to do? What made it clear or unclear?

2.Was it an example of martini glass, interactive slideshow, or drill down? Was this
an effective way to tell the story? (Notebooks with several sequential plots are akin
to interactive slideshow)

3.What interactive techniques were possible? (Circle: Select, Explore, Reconfigure,
Encode, Abstract/Elaborate, Filter, Connect, Organize, Derive)

4 .Was there any interactivity that you felt was missing?
O.What could you learn from it that a static chart couldn't show you?

6.0ne thing to copy, and one to avoid (add to our shared Google doc)

32



Takeaways for your notebook

* Hidden interaction — say what to do: “drag to select”, “pick a country”
° Scroll steps @ one markdown cell and one chart per idea
° Martini glass — author-driven About section, then the reader-driven

Interactive section
° Highlight the current step — active titles, annotations, one highlighted series
* Reader picks a path — a dropdown that changes the chart's focus

° Animated transition — one chart and a slider (e.g., year), not ten charts

33
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