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COURSE DESCRIPTION

This course is for participants who wish to become savvy consumers of data
presentations and learn how to work with teams to communicate useful, evidence-
based messages and ideas. The focus is on understanding how dashboards, reports
and data visualizations convey descriptive, diagnostic, predictive, and prescriptive
data insights to decision-makers.

The course will also include specific activities, including:

¡ identifying and gathering data presentation requirements

¡ storyboarding

¡ critiquing dashboards and data presentations
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COURSE DESCRIPTION

Topics covered include:

¡ effective visuals

¡ anatomy of dashboards and data visualizations

¡ decluttering

¡ identifying and holding the audience’s attention

¡ thinking like a designer with the Gestalt principles

¡ lessons in storytelling with data

¡ making data presentations accessible
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LEARNING OBJECTIVES

Understand why stories are important in the communication of data and information

Understand how data stories differ from other types of stories

Identify best practices when building visualizations for storytelling

Understand what tools are useful when building data stories

Learn techniques for maximizing the effectiveness of storytelling visualizations
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OUTLINE

Part I – Stories and Storytelling

1. What Are Stories?

2. Elements of Storytelling

3. Form and Structure

4. How to Tell a Story

5. Stories and Illustrations

Part II – Effective Storytelling Visuals

6. Data Visualization ABC

7. Data and Stories

8. Evolving a Storytelling Chart

9. Anatomy of Storytelling Dashboards

10. Chart Aesthetics

11. Data Stories in the Wild
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PART I – STORIES AND STORYTELLING
STORYTELLING WITH DATA
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There once was a fish named Marlin, who loved his
son Nemo more than anything. Every day he tried to
protect Nemo from the ocean, which Merlin feared.

One day Nemo decided his dad was wrong and he
swam away. But he was captured by a diver.

Because of that, Marlin had to leave the safety of his
reef to find his son.

And because of that, he learned to let go of his fears
and trust that Nemo had what it takes to take care of
himself.

Ever since that day, Marlin gave Nemo the space to
learn on his own.

STORIES AND STORYTELLING
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STORIES AND STORYTELLING

Is this a story?

If so, what is its purpose?

Its moral?
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WHAT ARE STORIES? 
PART I – STORIES AND STORYTELLING
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WHY STORIES?

Human beings are social animals, and they communicate with each other.

Communication is an evolutionary trick, which played a crucial role in the brain’s
development and its ability to house a mind: transfer of ideas is much quicker than
the transfer of genes.

And how do we communicate? We tell stories.

Are there other ways to communicate? Other modes? Other tools?
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A SKY FULL OF STARS
We have always had a drive to paint stories onto the Universe. When humans first looked at stars, which are great flaming suns an unimaginable distance away, they saw
amongst them giant bulls, dragons, and local heroes. […] Humans think in stories. [Cohen, Pratchett, Stewart]
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STORY TIME

Queen Cassiopeia was the wife of King Cepheus of Ethiopia. She boasted that she
was more beautiful than the Nereids, the 50 sea nymphs. They were enraged by her
comments and appealed to Poseidon to punish Cassiopeia for her boastfulness.

The sea god obliged and sent Cetus, a sea monster, to ravage the coast of Cepheus’
kingdom. Cepheus turned to an oracle for help: in order to appease Poseidon, he and
Cassiopeia had to sacrifice their daughter Andromeda to the sea monster.

They did so reluctantly, leaving Andromeda chained to a rock for Cetus to find.
However, she was saved in the last minute by Perseus, a Greek hero.

[constellation-guide.com]

https://www.constellation-guide.com/
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STORY TIME

Perseus and Andromeda were later married. At the
wedding, one of her former suitors claimed that he
was the only one who had the right to marry her.

There was a fight and Perseus, outnumbered, used the
head of Medusa to defeat his opponents. One look at
Medusa’s head turned them all into stone. The king
and queen also met their end.

Poseidon then placed Cassiopeia and Cepheus in the
sky: Cassiopeia was condemned to circle the celestial
pole forever, and spends half the year upside down in
the sky as punishment for her vanity.

[constellation-guide.com; Ontario Parks]

https://www.constellation-guide.com/
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A SKY FULL OF STARS – ANCIENT GREEK STORIES
We have always had a drive to paint stories onto the Universe. When humans first looked at stars, which are great flaming suns an unimaginable distance away, they saw
amongst them giant bulls, dragons, and local heroes. Humans think in stories. [Cohen, Pratchett, Stewart]

[Giovanni Antonio da Varese, c. 1575]
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A SKY FULL OF STARS – WESTERN [MODERN] CONSTELLATIONS
We have always had a drive to paint stories onto the Universe. When humans first looked at stars, which are great flaming suns an unimaginable distance away, they saw
amongst them giant bulls, dragons, and local heroes. Humans think in stories. [Cohen, Pratchett, Stewart]

[figuresinthesky.visualcinnamon.com]

https://figuresinthesky.visualcinnamon.com/
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WHAT IS A STORY?

To paraphrase U.S. judge Potter Stewart: “I may not be able to define what a story is,
but I know one when I see one”.

A story is the telling of a temporal sequence of “events”, either true or fictional. It is
“told” so that the audience experiences or learns something from it. It is a means of
transferring information, experiences, attitudes, or points of view. [M.W. Travis, The Wrap]

Stories are used to explain, describe, argue, persuade, teach, entertain, etc.
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STORIES AS MEMES

Stories are memes (in the Dawkins sense): ideas, behaviours, styles

¡ spreads by means of imitation from person to person within a culture

¡ often carries symbolic meaning representing a particular phenomenon or theme.

Memes act as unit for carrying:
¡ cultural ideas, symbols, or practices,

¡ transmitted from one mind to another through writing, speech, gestures, rituals, etc.

Memes are cultural analogues to genes:

¡ they self-replicate, mutate, and respond to selective pressures

[Entry for “meme”, Wikipedia]
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PRACTICAL DEFINITION OF STORIES

A story consists of:

¡ context,

¡ series of events, and

¡ outcome, result, consequence, or resolution.

Is the next slide showing a story according to this definition?
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WHAT IS A STORY?

“A literate human being can look at a sequence of letters and spaces [and colours,
sounds, lines, dots, etc.] and decide whether it constitutes a story; they know how to
‘read’ the code and work out its meaning, if it’s a language they understand.

They can make a stab at deciding whether it’s a good story or not. However, we do
not know how to transfer this ability to a computer. The rules that our minds use to
decide whether what we’re reading is a story are implicit in the networks of nerve
cells in our brains.

Nobody has yet been able to make these rules explicit.” [Cohen, Pratchett, Stewart]
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JEN’S SYSTEM SLIDE

Jen’s system slide
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A SKY FULL OF STARS – CHINESE CONSTELLATIONS
We have always had a drive to paint stories onto the Universe. When humans first looked at stars, which are great flaming suns an unimaginable distance away, they saw
amongst them giant bulls, dragons, and local heroes. Humans think in stories. [Cohen, Pratchett, Stewart]

[figuresinthesky.visualcinnamon.com]

https://figuresinthesky.visualcinnamon.com/
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PLOT VS. STORY

A story’s plot is the essential
sequence of its elements.

The plot lives in logical space, the
story in sequential space.

[まとりょーしか]
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WHERE DO STORIES ARISE?

¡ news

¡ books, magazines

¡ art and music industry

¡ television, movie studios, Netflix, HBO, Disney+, etc.

¡ social media: Facebook, Instagram, Snapchat, etc.

¡ sports and video games

¡ evidence: data, science experiments, etc.

¡ religions, ideologies, belief systems, etc.

¡ enduring coherent groups: cultures, countries, cities, etc.

¡ commerce: adverts

[P. Dodds]
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WHAT IS NOT A STORY?

That’s not easy to determine. Is a list a story?

Is a theorem?

A newspaper heading?

A joke?

A chart?
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THE CLOWNFISH AND THE DEVILFISH

There once was a fish named Marlin, who loved his
son Nemo more than anything. Every day he tried to
protect Nemo from the ocean, which he feared.

When he died, his father looked into the vast,
terrible sea and he could not find him.

Then a great monster, the Devilfish, saw Marlin's
mourning face and he cackled, “You’re mine!“

Suddenly, the devilfish attacked Marlin, dragging
him to his death, and Marlin has never looked back.
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LA MUNKYA

[https://www.youtube.com/watch?v=O_UWRUacIuk]

https://www.youtube.com/watch?v=O_UWRUacIuk
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30 YEARS

A fellow went to a Zen master and said, “If I work very hard, how soon can I be enlightened?”

The Zen master looked him up and down and said, “Ten years.”

The fellow said, “No, listen, I mean if I really work at it, how long—”

The Zen master cut him off. “I’m sorry. I misjudged. Twenty years.”

”Wait!” Said the young man, “You don’t understand! I’m—”

“Thirty years,” said the Zen master.
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PHANTOM TIME HYPOTHESIS

What: the years 614–911 AD never existed, so the
year 2017 AD is really 1820 AD!

How: straight up jump of 297 years done by a 1st
millennium cabal!

Why: HRE Otto III, Pope Sylvester II wanted to live
in 1000 AD in order to legitimize power!

But: records of solar eclipses, comets, tree rings

[P. Dodds]
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WHAT IS A DATA STORY?

Data storytelling is the ability to effectively communicate insights from a dataset
using narratives and visualizations. It can be used to put data insights into context for
and inspire action from your audience.

There are 3 key components:

1. data: foundation of data story (descriptive, diagnostic, predictive, prescriptive analysis)

2. narrative: storyline used to communicate the insights gleaned from data and context, and
recommended actions

3. visuals: representations of data, analysis results, and narratives, which are used to
communicate stories clearly and memorably (charts, graphs, diagrams, pictures, or videos)

[online.hbs.edu/blog/post/data-storytelling, C. Cote]

https://online.hbs.edu/blog/post/data-storytelling
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Analytics can be broken down into four core keymodes:

Descriptive

Show what happened

a b c

Diagnostic

Explain why something happened

Predictive

Guess what will happen

Prescriptive

Suggest what should happen

High Value
High Difficulty

Low Value
Low Difficulty

ANALYTICS MODES



data-action-lab.comFrom: Science isn’t broken - It’s just a hell of a lot harder than we give it credit for. (Christie Aschwanden, 2015)

https://fivethirtyeight.com/contributors/christie-aschwanden/
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A SKY FULL OF STARS

[figuresinthesky.visualcinnamon.com]

https://figuresinthesky.visualcinnamon.com/
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A SKY FULL OF STARS

[figuresinthesky.visualcinnamon.com]

https://figuresinthesky.visualcinnamon.com/
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A good story can help shed insights on a situation, but storytelling requires choices,
and the outcome is affected by what is included and what is omitted in the telling.

It is easy to mislead by accident; it is also easy to mislead by design.

With data stories, there is an additional complication: we usually only have access to
the available data. The data that was not collected is, by definition, not available.
Some of the data that was collected may also be unavailable for a variety of reasons.

This implicit bias can lead to compelling yet fundamentally flawed data stories.

STORYTELLING RISKS
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Data included: the number and location of bullet holes on returning aircraft, and the goal was
to use this information to determine where to add armor to best protect the plane’s structure.

A chart was created to show where the maximum number of bullet holes were located on
returning aircraft. This chart showed greatest damage on the aircraft extremities, not on
the main wing and tail spars, engines, and core fuselage areas.

During WWII, mathematician A. Wald
undertook a study to help protect British 

bombers flying over enemy territory. 
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As such, the Air Ministry wanted to add armor to the
extremities. Wald suggested they were dead wrong.

To avoid “survivorship bias”, armor should be added
to the areas with the fewest holes: if no returning
planes had holes in their wing spars and engines, then
even a few holes in those locations were deadly.

Take-Away: the data that is missing may be as
important to story than the data that is there.
Storytelling is not always an obvious endeavour.

STORYTELLING RISKS
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STORYTELLING RISKS
“...we might wonder if the ultimate intelligibility of the universe will be determined not so much by the capacity of our minds to formulate the appropriate concepts
and equations, but by whether we can find a meaningful story to tell about it.” [P. Ball, The Story Trap]

[M. Zeng]



data-action-lab.com

“Open any newspaper, watch any TV news show, and you find experts who forecast
what's coming. Some are cautious. Most are bold and confident. A handful claim to
be Olympian visionaries able to see decades into the future. With few exceptions,
they are not in front the camera because they possess any skill at forecasting.

Accuracy is seldom even mentioned. […] The one undeniable talent that talking
heads have is their skill at telling a compelling story with conviction, and that is
enough. Many have become wealthy peddling forecasting of untested value to
corporate executives, government officials and ordinary people who would never
think of swallowing medicine of unknown efficacy and safety but who routinely pay
for forecasts that are as dubious as elixirs sold from the back of a wagon.” [Tetlock]

STORYTELLING RISKS
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“We are ambivalent […] about beginnings – their ‘creation myth’ aspect appeals to our
sense of narrative imperative, but we sometimes find that the ‘first it wasn’t, then it
was’ lie-to-children unpalatable.

We have even more trouble with becomings. Our minds attach labels to things in the
surrounding world, and we interpret those labels as discontinuities. If things have
different labels, then we expect there to be a clean line of demarcation between them.

The Universe, however, runs on processes rather than things, and a process starts as
one thing and becomes another without ever crossing a clear boundary.

Worst, if there is some apparent boundary, we are likely to point at it and shout ‘that’s
it!’ just because we can’t see anything else worth getting agitated about.”

[Cohen, Pratchett, Stewart]
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EXERCISE: IS THIS A STORY?

1. Two identical infants lay in a cradle. “One you bore, the other is a Changeling.
Choose wisely,” the Fae’s voice echoed from the shadow. “I’m taking both my
children,” the mother said defiantly.

2. Solomon was required to decide which of two women was the mother of a baby,
when each of them claimed parenthood. Both had recently given birth, but one
child had died. Solomon announced that the child should be cut in two, so that
each mother should have half. The real mother, unable to bear her son being
killed, immediately offered it to the other woman, to save the child's life, whereas
the other agreed to the proposal. The false mother was thus exposed, and
Solomon returned the living child to its real mother.
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EXERCISE: IS THIS A STORY?

3. Yankel and Moishe ride a train across Poland, thinking about their brides – whom they’re about to meet for
the first time . Suddenly, Yankel stands up and says, “I’m not ready for marriage. I’m not getting married!” He
grabs his suitcase and runs off the train at the next stop. Moishe watches him go.

A day later he reaches his destination, where the two mothers of the prospective brides are shocked to
discover there’s only one groom on the train.

“He’s mine!” “Not on your life! He’ll marry my daughter!”

Moishe lets his prospective mothers-in-law argue over him for a while, then suggests they all go to the
Rebbe for a ruling.

“The solution is plain, per the wisdom of King Solomon. Cut the boy in two, and each of you take half.” The
first mother looks shocked. The second mother says, “Well, Rebbe, I didn’t think that you had it in you. Yes!
Cut him in half.”

The Rebbe points to the second mother and says, “That’s the real mother-in-law!”
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EXERCISE: IS THIS A STORY?

4. For sale: baby shoes. Never worn.

5. Doctors think that they may have improved the diagnosis of liver disease by 1%.

6. Scientists claims cure for cancer.

7. Spiritualist medium claims cure for cancer.

8. Sens rally after blowing lead; beat Leafs to gain on Habs.

9. Macbeth and his wife
Want to become the royals

So they kill 'em all.
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EXERCISE: IS THIS A STORY?
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EXERCISES

12. Find examples of stories that are about individuals; about organizations; about
cultures/societies.

13. Find examples of stories that are used to persuade; to educate; to entertain.

14. Find examples of data stories that are about individuals; about organizations;
about cultures/societies.

15. Find examples of data stories that are used to persuade; to educate; to entertain.
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ELEMENTS OF STORYTELLING
PART I – STORIES AND STORYTELLING
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HUMAN STORIES
Humans love humans! They can’t get enough of themselves. They crave the company of humans, they value the opinions of humans, and they love hearing stories about
humans! [McCloud]



data-action-lab.com

STORYTELLING GOALS

Cultural Stories

¡ entertain, inform, teach, explore, shock

Data (Scientific) Stories

¡ describe, diagnose, predict, prescribe, persuade

Any overlap?

Anything missing?
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STORYTELLING AUDIENCE

Storytelling requires a teller and a story, but also an audience.

The teller’s job is to convince the audience to accept:

1. the premise (“I’m about to tell you a really interesting story, so listen up!”)

2. the contents (“All these things happened, honest!”)

3. the conclusion (“And that’s why you should never put peanut butter in your laundry.”)

The story’s must first and foremost not come in the way of the teller’s job.
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STORYTELLING AUDIENCES

The audience is a more nebulous entity.

In many cases, the teller never interacts directly with the audience. For all they know,
the audience could be a single child, or the entire nation of Finland.

This ambiguity typically leads to storytellers imagining the largest possible audience.
A story for the ages, which will be all things to all people.

This is a common mistake: less is more. It pays to know the audience (we will
discuss this further at a later stage).
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STORYTELLING AUDIENCES

What is required of a storytelling audience?

What is expected of a storytelling audience?

What kind of audiences exist for stories?

For storytelling with data? (we will discuss this again at a later stage)
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STORYTELLING CONTEXT

A given action may be seen as positive or as negative by audiences with different
pre-existing feelings/knowledge concerning the agent/situation.

¡ Would you be able to recognize nobility in a political enemy’s actions?

¡ Could a fan of the Maple Leafs/Habs ever have something worthy to say about hockey?

Similarly, a story may have different outcomes/impacts in different contexts.
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[https://www.lowdownonline.com/post/wakefield-nurse-fires-up-freedom-convoy]

What might lead one to view the subject
of this article in a positive light?

A negative light? A neutral light?

What might lead one to view the author
of this article in a positive light?

A negative light? A neutral light?

https://www.lowdownonline.com/post/wakefield-nurse-fires-up-freedom-convoy
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A SKY FULL OF STARS – KOREAN CONSTELLATIONS
We have always had a drive to paint stories onto the Universe. When humans first looked at stars, which are great flaming suns an unimaginable distance away, they saw
amongst them giant bulls, dragons, and local heroes. Humans think in stories. [Cohen, Pratchett, Stewart]

[figuresinthesky.visualcinnamon.com]

https://figuresinthesky.visualcinnamon.com/
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A SKY FULL OF STARS – (SOME) NAVAJO CONSTELLATIONS
We have always had a drive to paint stories onto the Universe. When humans first looked at stars, which are great flaming suns an unimaginable distance away, they saw
amongst them giant bulls, dragons, and local heroes. Humans think in stories. [Cohen, Pratchett, Stewart]

[figuresinthesky.visualcinnamon.com]

https://figuresinthesky.visualcinnamon.com/
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STORYTELLING UNIVERSALITY

There once was a shepherd boy who was bored as he sat on the hillside
watching the village sheep. To amuse himself he took a great breath and sang
out, "Wolf! Wolf! The Wolf is chasing the sheep!"

The villagers came running up the hill to help the boy drive the wolf away. But
when they arrived at the top of the hill, they found no wolf. The boy laughed at
the sight of their angry faces. "Don't cry 'wolf', shepherd boy," said the villagers,
"when there's no wolf!" They went grumbling back down the hill.

Later, the boy sang out again, "Wolf! Wolf! The wolf is chasing the sheep!" To his
naughty delight, he watched the villagers run up the hill to help him drive the
wolf away.

When the villagers saw no wolf they sternly said, "Save your frightened song for
when there is really something wrong! Don't cry 'wolf' when there is NO wolf!"

[Illustrations: V. Jaskina]
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STORYTELLING UNIVERSALITY

But the boy just grinned and watched them go grumbling down the hill
once more.

Later, he saw a REAL wolf prowling about his flock. Alarmed, he leaped to
his feet and sang out as loudly as he could, "Wolf! Wolf!" But the villagers
thought he was trying to fool them again, and so they didn't come.

At sunset, everyone wondered why the shepherd boy hadn't returned to
the village with their sheep. They went up the hill to find the boy. They
found him weeping.

"There really was a wolf here! The flock has scattered! I cried out, "Wolf!" Why didn't you come?"

An old man tried to comfort the boy as they walked back to the village. "We'll help you look for the lost sheep in
the morning," he said, putting his arm around the youth, "Nobody believes a liar ... "

[Illustrations: V. Jaskina]
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STORYTELLING UNIVERSALITY

… even when they are telling the truth.
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STORYTELLING UNIVERSALITY

… so don’t get caught telling the same lie twice.
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UNIVERSALITY

Ambiguity can also occur in data stories.

What is the take-away here?

Is increased eggplant consumption linked to:

¡ increased cancer incidence, or

¡ diminishing mortality rates?
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EXERCISES

1. In your organization, who makes up the audience? Is there only one audience?
What are the storytelling goals? Is the storytelling context clear? Constant?
Universal?

2. The Death of the Author: Isaac Asimov once sat anonymously in a class where
the topic of discussion was one of his stories. He introduced himself afterwards to
the teacher, saying that he had found his interpretation of the story interesting,
but it wasn’t really what he had meant at all. The teacher's response was "Just
because you wrote it, what makes you think you have the slightest idea what it's
about?" How could this come into play when telling stories with data?
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EXERCISES

3. Guess the story:

a) A group of friends spends 9 hours returning jewellery.

b) A talking frog convinces a son to kill his father.

c) A young woman with mental illness talks to furniture and marries her kidnapper.

d) A depressed, widowed father teams up with a mentally-challenged woman to find his
disabled son.

4. In the following charts, who is the intended audience? What are the goals? Are
the outcomes universal?
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EXERCISES

[New Scientist, Jan 2014]

https://www.newscientist.com/
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[mediamatters.org, simplystatistics.org, badgraphs.tumblr.com]

http://www.mediamatters.org/
http://www.simplystatistics.org/
http://www.badgraphs.tumblr.com/
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[http://www.cbcrp.org/causes/index.php]

http://www.cbcrp.org/causes/index.php
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[State of Georgia, Department of Public Health]
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EXERCISES

5. Consider a story titled The Ozone Hole.

¡ give a summary of this story

¡ what is its beginning? it’s end?

¡ what’s the narrative?

¡ who is the audience? the teller?

¡ is it robust? is it the same story now than it was when it was first told?

¡ is it applicable to other situations?
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STORY FORMS AND STRUCTURES
PART I – STORIES AND STORYTELLING
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STORYTELLING IS IN OUR BLOOD
The anthropologists got it wrong when they named our species Homo sapiens (‘wise man’). […] In reality, we are Pan narrans, the storytelling chimpanzee. [Cohen,
Pratchett, Stewart]

[Unknown]
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THE ROLE OF TIME IN STORIES

Stories are (necessarily?) dynamic.

There must be events happening for a story to be a story, even if the sequence of
these events is presented out of order.

Story illustrations may depict one or several moments of a story (graphic novels and
comics take this to the next level).
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TROPES

In storytelling, a trope is a conceptual figure of speech, a storytelling shorthand for a
concept that the audience will recognize and understand instantly (e.g., convention):

¡ plot trick;

¡ setup;

¡ narrative structure;

¡ character type;

¡ linguistic idiom;

¡ etc.

Commonly-used tropes become clichés: elements that are expected to be part of
any story in a given genre.

[tvtropes.org]

https://tvtropes.org/
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TROPES

Tropes are patterns in storytelling, not only within the works themselves, but also:
¡ behind-the-scenes aspects of creation;

¡ technical features of a medium, and

¡ audience experience and expectations

The idea being that storytelling is not just writing, it is the whole process of creating
and telling/showing a story.

We have been identifying and discussing patterns in media for centuries. Aristotle
wrote the Poetics, studying tragic plays and epics, making him the first troper of
whom we have knowledge. He first diagnosed many of the tropes still in use.

[tvtropes.org]

https://tvtropes.org/
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TROPES DISCUSSED IN ARISTOTLE’S POETICS

¡ Acceptable Breaks from Reality

¡ Anti-Hero

¡ Bittersweet Ending

¡ Contrived Coincidence

¡ Deus ex Machina

¡ Downer Ending

¡ Emotional Torque

¡ Happy Ending

¡ Random Events Plot

¡ Reality Is Unrealistic

¡ The Reveal

¡ Rule of Cool

¡ Special Effects Failure

¡ Spectacle

¡ Three-Act Structure

¡ Twist Ending

¡ Unsympathetic Comedy Protagonist

¡ Willing Suspension of Disbelief

[tvtropes.org]

https://tvtropes.org/
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[SonicLover]
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PLAYING WITH TROPES

Tropes are most useful when they are played with.

Since the conventions are known and understood by
the audience, any departure from a trope can be
used to convey special information.

In data stories, this often takes the form of looking for
what is missing or what differs from expectations.

(We will discuss this further when we talk about the
Gestalt principles.)

[tvtropes.org]

https://tvtropes.org/
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PLAYING WITH TROPES: THE BUTLER DID IT

The Butler Did It is one of the most familiar tropes (clichés) of mystery fiction.

The stereotypical example is that a group of individuals are invited to dinner in a
wealthy person's house, who ends up being poisoned during the meal.

All the guests had some reason to kill the host, and each is placed in a situation that
lets the reader think that they could conceivably be the guilty party.

The murder is debated among the guests; in the climactic summation gathering, the
murderer is identified as none other than... the butler, whom no one would have
suspected since he's just part of the furniture (obviously an old trope).

[tvtropes.org]

https://tvtropes.org/
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PLAYING WITH TROPES: THE BUTLER DID IT

¡ Played Straight: the butler is the murderer,
which genuinely surprises everyone when the
fact is revealed.

¡ Justified: the butler decided to get revenge
because his sister was killed by his employer.

¡ Inverted: every suspect except the butler was
part of the crime.

¡ Backfired: the butler is the murderer, but didn't
know that the victim had left him all his riches.

¡ Subverted: the butler did do it, but it was an
accidental murder.

¡ Double Subverted: the butler is the prime
suspect at the beginning, but then eliminated as
a suspect... except he did do it, and the
exonerating evidence is false.

¡ Parodied: butlers learn their trade at butler
college where they are taught cleaning,
cooking, and murdering.

¡ Deconstructed: the butler and his victim were
lifelong friends who never got in conflict with
one another. It wouldn't make sense for the
butler to just murder his best friend for no
apparent reason.

[tvtropes.org]

https://tvtropes.org/
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PLAYING WITH TROPES: THE BUTLER DID IT

¡ Reconstructed: the butler didn't kill his best
friend out of personal motivation, but for a large
sum of money to improve his poor livelihood,
and the rest of the story is about figuring out
who paid him to murder his friend.

¡ Zig Zagged: the butler did it, but he was under
mind control at the time. And it later turns out
that the one mind controlling the butler looked
exactly like the butler. And then we find out that
it was actually his evil twin, who was also a
butler. But it turns out it was a conspiracy
hatched by the butler and his evil twin, one born
out of necessity because the victim was going
to do something monstrous.

¡ Averted: a butler appears but no crime occurs.

¡ Enforced: the writer hates butlers, so decides
to cast the butler as the killer.

¡ Implied: the detective rules out all the guests
one-by-one, but in the end he fails to find the
real killer. The astute reader notices he never
bothered to investigate the butler.

¡ Logical Extreme: all butlers are in a conspiracy
to commit murder.

¡ Exaggerated: all the butlers in the city go on a
killing spree, and nobody suspects a thing.

¡ Downplayed: the butler did indeed do it... "it"
being leaving the toilet seat up.

[tvtropes.org]

https://tvtropes.org/
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PLAYING WITH TROPES: THE BUTLER DID IT

¡ Played for Laughs: the butler did it, but it took
him three hundred and seventeen tries, all of
which his master escaped without realizing
anything was happening.

¡ Played for Drama: the butler did it, but is quite
sympathetic, and the reasons he did it are gone
into in great detail.

¡ Played for Horror: the butler killed the family he
was working for in sadistic fashion, which he
does to every master that doesn't live up to his
unreasonably strict standards of how "proper"
rich people should act.

¡ Other Variations on a Trope: the murderer
isn't called a butler in the story, because the role
as we know it doesn't exist in that place or time
— but most of their responsibilities or their
relationship to their employer-turned-victim are
basically the same.

¡ Lampshaded: "So the butler did it! I always
wanted to say that."

¡ Invoked: ex-butlers are employed as assassin
trainers because of their experience as potential
murderers.

[tvtropes.org]

https://tvtropes.org/
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PLAYING WITH TROPES: THE BUTLER DID IT

¡ Exploited: the detective purposely investigates
the butler first, because the butler always does
it in the mystery books he reads.

¡ Discussed: "Unlike what you may read in
detective stories, the butler is an unlikely
suspect in any murder investigation of this sort."

¡ Untwisted: the butler is shown early on as the
suspect with the flimsiest alibi, like a typical red
herring with a big secret, but after a series of
twists and turns the detective reveals to
everyone's surprise that he was the murderer
after all.

¡ Defied: "We have to lock all the butlers up
before they can kill!"

¡ Conversed: "These murder mysteries are too
predictable. The butler always does it."

¡ Unparodied: there is an evil butler suit that
brainwashes the wearer into committing
murder. Someone dumb puts the suit on and,
next thing he knows, he has committed 100
murders. He then ends up serving a longer-
than-life sentence.

[tvtropes.org]

https://tvtropes.org/
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STORY SPINE: PIXAR

We can have various spines in a
given work, one for each story.

Where does Dory come in?

The sharks?

Nemo’s friends in the dentist’s
aquarium?

[E. Coates]
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NARRATIVE STRUCTURES

“Narrative structure is the order in which events are organized into a beginning,
middle, and ending. A story’s structure directly affects the way the plot unfolds and
how its driving forces (characters, obstacles, setting, etc.) are introduced.

Tightly controlled narrative structure results in all questions being answered, provides
a climax followed by resolution and information at the end of the story, furthers the
characters’ development, and unravels any central conflicts (humans prefer those).

Structure helps creators draw connections between ‘things that happen’ and ‘things
that matter.’ For instance, a tale about two vastly different people falling in love can
also be about the value of compromise.”

[https://blog.reedsy.com/guide/story-structure]

https://blog.reedsy.com/guide/story-structure
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NARRATIVE STRUCTURES

[https://blog.reedsy.com/guide/story-structure]

https://blog.reedsy.com/guide/story-structure
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NARRATIVE STRUCTURE FOR DATA STORIES

In practice, these narrative structures might not easily apply to data stories.

The take-away here is that if a chart element (a “dot” in the narrative paths) can be
removed without changing the nature of the data story, then the chart element was
not needed in the first place and should be removed.
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EXERCISES

1. Select a few stories of your liking (all genres, media, formats are on the table) and
build the corresponding story spines.

2. Select a few stories of your liking (all genres, media, formats are on the table) and
identify some of their storytelling tropes.

3. Select a few stories of your liking (all genres, media, formats are on the table) and
build the corresponding storytelling molecules.
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HOW TO TELL A STORY
PART I – STORIES AND STORYTELLING
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MINING FOR CONTENT

Stories are born when storytellers decide to tell them (persuasion, entertainment, …).

Where do story ideas come from?

¡ memories

¡ data and analysis

¡ anything else?

Think of moments when conscious decisions were made: what happened as a result?
How is the story impacting you? Your organization? Your audience?

[Based on How to Tell a Story, The Moth]
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MINING FOR CONTENT

What triggered the story?

¡ internal act

¡ external factors

Think of moments when things went wrong:

¡ recovery

¡ lessons learned

Trauma, struggle, challenges, difficulties define the story context, not the story itself.
Stories need to go beyond “a bad thing happened”.

[Based on How to Tell a Story, The Moth]
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STORY FOUNDATION

What is at stake? What do people/organizations/countries/NHL teams/etc. stand
to lose or to gain as a result? Stakes tell audiences why they should care.

Is the story at-best an anecdote? Stories have messages and impact, anecdotes
usually lack depth (but they can form the basis of a story).

What is the arc of the story? How are things transformed in the story? How must
things be done differently after the transformation? Are the changes permanent?

What is the story ultimately about? Can it be distilled down to 1 or 2 sentences
(focus/clarity)? Is it the only story that can be told for the events/memories/data?

[Based on How to Tell a Story, The Moth]
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STORY MATERIALS

Identify the important information needed to build the story arc

¡ create a bulleted list of narrative stepping stones

¡ some become scenes/chart elements, some summaries, some are discarded

What is the story building up to? How will it resolve?

What role (if any) should hindsight play in the story’s telling?

[Based on How to Tell a Story, The Moth]
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STORY MATERIALS

Avoid detail overload

¡ misleading and/or irrelevant tidbits

¡ too many dates, colours, characters, shapes, etc.

When in doubt, return to distilled story & determine if the details support the story

Does your audience have the required backstory to understand the message? Does
it need to be weaved into the story?

Does the story arc land? (tsarina of common sense)

[Based on How to Tell a Story, The Moth]
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BEGINNINGS AND ENDINGS

Chose the beginning and closing points of the story carefully.

Beginnings can be in media res, if necessary.

Endings that leave the audience wondering ‘what was that about?’ are unsatisfying.

Endings that come to a definite stop are satisfying.

No need to be coy: make the message clear and don’t make the audience guess.

[Based on How to Tell a Story, The Moth]
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SHARING THE STORY

First passes are long, convoluted, complicated, but that’s ok!

Share the story with your tsarina of common sense, and decide if the story needs to
be restructured:

¡ are there redundancies to remove?

¡ are there too many details, causing confusion?

¡ are there too few details, leading to ambiguity?

¡ is the message clear?

¡ are there competing (contradictory?) interpretations/insights to be drawn from the story?

[Based on How to Tell a Story, The Moth]
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COMMUNICATION

Communication involves our senses: anything that conveys the message is in play.

Does the communication mode have an impact on the type of story that can be told?
On how they are built? On the messages that can be conveyed?

Stories can be communicated:

¡ orally (in person, conversation, play, radio, etc.)

¡ with text (newspaper, books, tweets, etc.)

¡ visually (graphic novels, infographics, posters, etc.)

¡ with charts (dashboards, visualizations, etc.)

¡ in combination (movies, memes, etc.)
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HOW TO TELL A STORY

How we tell a story depends on:

¡ the subject matter

¡ the audience (how much they know, how they are likely to receive the message, etc.)

¡ the teller (personality, preferences, etc.)

¡ format constraints (number of characters, number of pages, allotted time, etc.)

We use levity, seriousness, humour, terseness, flowery language, exaggerations,
dramatic pauses, soundtracks, technologies, 𝑛 −steps plans, charts, dashboards, etc.
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HOW TO TELL A STORY

Some storytelling formats have themselves become stories:

¡ infographics

¡ tweets and other social media products

¡ memes

¡ TED Talks

¡ The Moth

¡ news report

¡ rap battles

¡ etc.
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[Robinah Babirye, This Is Just The Beginning, The Moth]

https://www.youtube.com/watch?v=kvR1YekyteY


data-action-lab.com

[Hans Rosling, The Best Stats You’ve Ever Seen, TED Talk]

https://www.youtube.com/watch?v=hVimVzgtD6w
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[Y. Gupta]

https://medium.com/dssimplified/dashboards-and-data-story-telling-explained-98817da168c5
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[Y. Gupta]

https://medium.com/dssimplified/dashboards-and-data-story-telling-explained-98817da168c5
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[Y. Gupta]

https://medium.com/dssimplified/dashboards-and-data-story-telling-explained-98817da168c5
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[Y. Gupta]

https://medium.com/dssimplified/dashboards-and-data-story-telling-explained-98817da168c5
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HOW TO TELL A STORY

Even to the point of parody…
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[Thought Leader, This and That, CBC Radio]

https://www.youtube.com/watch?v=_ZBKX-6Gz6A
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HOW NOT TO TELL A STORY

We suggest avoiding certain tropes:

¡ audience-alienating premise

¡ author filibuster/tract

¡ emphasize EVERYTHING!!!

¡ redundant tautology

¡ viewers are geniuses

But in truth, what matters is getting the message across. Everything that helps in
that endeavour is allowable, everything that hinders that goal is not recommended
(get an outsider’s perspective!).
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EXERCISES

How would you fix the following stories, using the concepts presented in this
section?

1. One day I woke up. I went outside and there was weather. I came back inside and did things.

2. Once upon a time there was a hero. She left on an adventure and fought a giant dragon. Then she
fought another giant dragon. Then she fought another giant dragon. Then she fought another
dragon. Then she went home, victorious.

3. The rain was bucketing down in immense impenetrable sheets of torrential freezing water. “Oh
woe is me!”, the brave but sobbing child screamed. How shall I ever manage to dash as quickly as
humanly possible into the terrible wreck of an ancient schoobus without completely mangling my
magnificent hair. Indeed, the desolate child failed. She was the laughingstock of all of the
pompous fools on the school bus.
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EXERCISES

4. Start by taking a few moments to think of a very short story you can tell (context,
events, outcome).

a. Pair up: one of you will be the storyteller, the other person is the audience.

b. Pair up again: the storytellers should become the audience for someone who was an
audience of another group in part a.

c. Pair up a third time and repeat parts a. and b., with different teammates if possible.

d. How did the story change the second time you told it? What made you change it?
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STORIES AND ILLUSTRATIONS
PART I – STORIES AND STORYTELLING



data-action-lab.com

VISUAL STORYTELLING
Visual storytelling requires us to make a constant stream of choices regarding imagery, pacing, dialogue, composition, gesture, and a ton of other options. These choices
break down into 5 basic types: choice of moment, choice of frame, choice of image, choice of word, choice of flow. These are the 5 areas where your choices can make
the difference between clear, convincing storytelling and a confusing mess. [McCloud]

[S. McCloud, Making Comics]
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WORDS AND IMAGES

A picture is worth a thousand words (compare with: a picture is worth 1000 words).

Words bring an unparalleled level of specificity. There is no image so vague that
words cannot lock it into a desired meaning.

Some specific concepts and names can only be clearly expressed through words.

[based on an idea from S. McCloud, Making Comics]
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[S. McCloud, Making Comics]
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“On the bright side, I got my caffeine. On the
not-so-bright side, we got mugged on the way
home.”

[S. McCloud, Making Comics]
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[S. McCloud, Making Comics]
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[S. McCloud, Making Comics]

“It’s Kelly Donovan, twin brother of the Xander actor on Buffy the Vampire Slayer, plus
Humphrey Bogart wearing a Freddy Mercury mask, and a robot duplicate of former U.N.
Secretary General Boutros Boutros-Ghali!”
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VISUAL STORYTELLING CHOICES (PRE-GESTALT PRINCIPLES)

Communicating with clarity means that audience comprehension the ultimate goal:

¡ choice of moment is ‘connecting the dots’, showing only what matters to the story;

¡ choice of frame is creating and directing the audience’s focus;

¡ choice of image is selecting the right charts for the story, with emphasis on simplicity and
ability to convey the message;

¡ choice of word is clearly and persuasively communicating ideas in seamless combination
with the charts;

¡ choice of flow is guiding the audience from one chart to the next, from one page to the
next, and creating a transparent and intuitive ‘reading’ experience, by arranging pages in a
dashboard, charts on a page, and elements within charts intelligently.

[based on an idea from S. McCloud, Making Comics]
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CHOICE OF MOMENT

[Gapminder Tools]
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CHOICE OF FRAME

[C. Nussbaumer Knaflic, Storytelling With Data]
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CHOICE OF IMAGE

[Author unknown]
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CHOICE OF WORD

[C. Nussbaumer Knaflic, Storytelling With Data]
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VISUAL STORYTELLING CHOICES

Decisions having to do with moment, frame, and flow are likely to be made in the
dashboard planning stages, while image and word decisions are usually being made
right up to the finish line.

We can:

¡ start with a rough sketch of the dashboard (moment, frame, flow), then come up with the
narrative (word), then populate the dashboard with charts (image);

¡ start with a full ‘script’/storyboard (moment, word), then use that to do a rough layout of
the dashboard (frame, flow), then populate the dashboard with charts (image);

¡ create a finished chart (moment, frame, image, word) with no idea as to what else will show
up on the dashboard until you create another chart (flow), and so on (not recommended)!

[based on an idea from S. McCloud, Making Comics]
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VISUAL STORYTELLING COMBINATIONS

¡ text-specific, where text provides all that is needed to know and the charts illustrate some
aspects of the story that is described

¡ chart-specific, where the charts provide all that is needed to know and the text
accentuates some aspects of the story that is shown

¡ duo-specific, where text and charts are both telling roughly the same story

¡ intersecting, where text and charts work together in some respects but also contribute to
the story independently

¡ interdependent, where text and charts combine to convey an aspect of the story that
neither could convey alone

¡ parallel, where words and charts follow seemingly different storylines, without intersecting

[based on an idea from S. McCloud, Making Comics]
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[https://flourish.studio/blog/accessible-chart-design] [P. Tickell, The Story of the Impossible Train]

https://flourish.studio/blog/accessible-chart-design
http://medium.com/moral-imaginations/covid-19-the-story-of-the-impossible-train-illustrated-version-c2c127978331
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A WORD ABOUT ACCESSIBILITY

A table can be translated to Braille, but that’s not always possible for charts.

Describing the features and emerging structures in a visualization is a possible
solution… if they can be spotted.

Analysts must produce clear and meaningful visualizations, but they must also
describe them and their features in a fashion that allows all to "see" the insights.

This requires them to have “seen” all the insights, which is not always necessarily the
case (if at all possible).

[http://dataphys.org/list/]

http://dataphys.org/list/
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A WORD ABOUT ACCESSIBILITY

Data Perception:

¡ texture-based representations

¡ text-to-speech

¡ sound/music

¡ odor-based or taste-based representations (?!?)

Sonifications:

¡ TRAPPIST Sounds : TRAPPIST-1 Planetary System Translated Directly Into Music

¡ Listening to data from the Large Hadron Collider, L. Asquith

https://www.youtube.com/watch?v=WS5UxLHbUKc
https://www.youtube.com/watch?v=iQiPytKHEwY
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A WORD ABOUT ACCESSIBILITY
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A WORD ABOUT ACCESSIBILITY
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A WORD ABOUT ACCESSIBILITY
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A WORD ABOUT ACCESSIBILITY
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[https://flourish.studio/blog/accessible-chart-design]

https://flourish.studio/blog/accessible-chart-design
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Use colors that are bold and clear
enough for people to see both text
and graphical elements.

Web Content Accessibility Guidelines
(WCAG) suggest meeting the WCAG
AA requirements.

To check if your color (and font size)
choices are AA accessible you can
use a contrast checker website.

For colours to be AA accessible they
need to have a contrast ratio of at
least 3:1 for graphical elements, and
4.5:1 for normal text.

[https://flourish.studio/blog/accessible-chart-design]

https://www.w3.org/WAI/WCAG2AA-Conformance
https://webaim.org/resources/contrastchecker/
https://flourish.studio/blog/accessible-chart-design
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[https://flourish.studio/blog/accessible-chart-design]

https://flourish.studio/blog/accessible-chart-design
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[flourish.studio/blog/accessible-chart-design]

https://flourish.studio/blog/accessible-chart-design
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[https://flourish.studio/blog/accessible-chart-design]

https://flourish.studio/blog/accessible-chart-design
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[https://flourish.studio/blog/accessible-chart-design]

https://flourish.studio/blog/accessible-chart-design
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EXERCISES

1. Think of a work story. Create a sketch that could illustrate this work story. What
visual storytelling choices and combinations would you consider using? Would
accessibility considerations change the way in which the story is presented to the
audience?

2. Re-cast the stories presented in this presentation (or other stories, as required)
using different visual storytelling choices and combinations.

3. Re-cast the data stories presented in this presentation (or other data stories, as
required) using different visual storytelling choices and combinations.



data-action-lab.com

PART II – EFFECTIVE STORYTELLING VISUALS
STORYTELLING WITH DATA
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THE ABC OF DATA VISUALIZATION
PART II – EFFECTIVE STORYTELLING VISUALS
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DATA VISUALIZATION AND INFOGRAPHICS

Data Visualization

¡ A method, as well as an item (objective)

¡ Typically focuses on the quantifiable

¡ Used to make sense of the data or to make it
accessible (datasets can be massive and
unwieldy)

¡ May be generated automatically

¡ The look and feel are less important than the
insights conveyed by the data

[Author unknown]
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DATA VISUALIZATION AND INFOGRAPHICS

Infographics

¡ Created for story-telling purposes (subjective)

¡ Intended for a specific audience

¡ Self-contained and discrete

¡ Graphic design aspect is key

¡ Cannot usually be re-used with other data

¡ Can incorporate unquantifiable information

[J.P. Blackard]

http://www.dailyinfographic.com/successful-people-unsuccessful-people
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HISTORICAL CHARTS

Data visualization is not confined to the recent past: charts have been used for many
years to help communicate information and tell stories.

Due to the absence of technical tools, a lot of thought had to go into the design and
creation of these visualizations.

Consequently, there is a lot we can (and should) learn to bring into the development
of charts from a design and storytelling perspective.
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London’s Cholera Outbreak 
of 1854

Physician John Snow links the
outbreak to a contaminated
well by plotting number of
cases on a map, jump-starting
the science of epidemiology.
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[F. Nightingale]
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Minard’s March to Moscow

[Minard, 1869] 
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Minard’s March to Moscow

[DAL Podcast #3: https://youtu.be/tS_2_IQ5gRw]

https://youtu.be/tS_2_IQ5gRw
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Minard’s March to Moscow

1. Number of troops
2. Distance
3. Temperature

4. Location
5. Direction of travel
6. Location relative to dates

[S.Davies – Visualizations that changed history - part 1 - https://www.data-action-lab.com/2018/10/22/data-visualizations-that-changed-history-part-1]

https://www.data-action-lab.com/2018/10/22/data-visualizations-that-changed-history-part-1
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TYPES OF CHARTS

With data visualizations, we want to highlight:
1. a relationship – show a connection or correlation between two or more variables, such as the

impact of an aging population on health care;

2. a comparison – set some variables apart from others, and display how those two variables
interact, or merely differ, such as the number of fans attending hockey games for different teams
in a season;

3. a composition – collect different types of information that make up a whole and display them
together, such as the various search terms that visitors used to land on your site, or how many
visitors came from various sources (links, search engines, or direct traffic), and

4. a distribution – lay out a collection of related or unrelated information to see how it correlates (if
at all), and to understand if there's any interaction between the variables, such as the number of
bugs reported during each month after a new software release.



data-action-lab.com

MATCHING VISUALIZATIONS TO DATA
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TYPES OF CHARTS

Workhorse Data Visualizations

¡ Line Chart/Rug Chart/Number Line (data exploration)

¡ Histogram (data exploration)

¡ Boxplots (data exploration)

¡ Line Graph (data presentation + data exploration)

¡ Bar Chart (data presentation + data exploration)

¡ Scatterplot (data presentation + data exploration)
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EXERCISES

Find good candidates for the type of chart that could be used with the following:

1. A dataset with information about financial transactions throughout the year.

2. A dataset with the results of a survey of employee work satisfaction.

3. A dataset with showing levels of regulatory compliance with a set of government
regulations (e.g., regulations relating to environmental reporting).

4. Any other dataset of your choosing.
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RELATIONSHIP BETWEEN DATA AND STORIES
PART II – EFFECTIVE STORYTELLING VISUALS
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LIMITATIONS OF DATA STORIES

What constraints exist on data stories?

Some constraints may be tied to the function (education vs. entertainment, say).

In this case, we are constrained to only tell stories that are supported by the data.

We can’t tell just any old story we want to, even if we think it is the “right” story.
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IMPACT OF CHOICES WHEN STORYTELLING WITH DATA

Data analysts have agency. They select:

¡ the question to answer;

¡ what data to collect;

¡ how to clean that data;

¡ which analytical method(s) to use;

¡ on what part(s) of the data to focus, etc.

This impacts the stories that can be told with data, relative to the stories that could
be told about the situations and events represented by the data.
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SCOPING VS. EXPLORATION VS. EXPLANATION VS. PERSUASION

When working with data, we create visualizations at multiple stages in the process.

This is reminiscent of the process behind investigative journalism:

1. initially, we scope out the area of investigation (data collection, story);

2. then we explore the situation and then explore the data we have collected about it

3. we may use the outcome of this exploration to explain the situation to our satisfaction;

4. and/or to persuade others about some course of action that should be taken with respect
to the situation.
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FALSIFICATION

Karl Popper differentiated science and pseudo-science by saying that scientific
theories had to be falsifiable – this didn’t mean they had to be false, but that it had to
be possible for them to be false.

Similarly, with data storytelling, it should be possible for us to imagine some type of
data that could in principle falsify the story we are telling.

If we cannot do that, then the story and the data are not really connected.
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EXERCISES

1. Identify instances of scoping, exploration, explanation, persuasion among the
dashboards and charts from the two previous sections (main and exercises).

2. What do you think the underlying dataset structure and limitations are?

3. What analytical and data focus choices are at play?

4. Are the charts falsifiable?
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EVOLVING A STORYTELLING CHART
PART II – EFFECTIVE STORYTELLING VISUALS
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EVOLVING A VISUALIZATION

[C. Nussbaumer Knaflic, Storytelling with Data]
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EVOLVING A VISUALIZATION – TABLE 

[Based on C. Nussbaumer Knaflic, Storytelling with Data]
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EVOLVING A VISUALIZATION – UGLY GRAPH

[Based on C. Nussbaumer Knaflic, Storytelling with Data]
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EVOLVING A VISUALIZATION – SIMPLE GRAPH

[Based on C. Nussbaumer Knaflic, Storytelling with Data]
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EVOLVING A VISUALIZATION – GOOD GRAPH

[Based on C. Nussbaumer Knaflic, Storytelling with Data]



data-action-lab.com

EVOLVING A VISUALIZATION – DATA STORY

Even though it might seem obvious 
that there would be a big drop in 
meals served in 2020 due to the 

pandemic, note that the 2017-2019
numbers were already going against 
the 2010-2016 trend – we should not 
be planning for a return to 2016 levels 

without first understanding what 
happened in 2017-2019.

[Based on C. Nussbaumer Knaflic, Storytelling with Data]
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[E. Ricks, https://www.storytellingwithdata.com/blog/2019/5/13/declutter-and-question-defaults]

EXAMPLES

https://www.storytellingwithdata.com/blog/2019/5/13/declutter-and-question-defaults
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EXAMPLES

We have not been able to keep up with tickets 
received since two employees were let go in May.

Lag in Tickets Processed Since May Layoffs

[C. Nussbaumer Knaflic, Storytelling with Data]
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EXAMPLES

[C. Nussbaumer Knaflic, Storytelling with Data]
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EXAMPLES

[Author unknown]
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DATA STORYTELLING TROPES

Some data visualizations patterns are so familiar they have become tropes (icons):

¡ a scatterplot with a trend line going straight up or straight down

¡ a cluster bar chart with two categories where one is always lower than the other

¡ a line chart with the two lines crossing in one place

¡ pie charts being used all over the place

¡ red for republican, blue for democrat (US); red for left-leaning, blue for right-leaning (ROW)

¡ using broken axes to exaggerate effects

¡ etc.
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DATA STORYTELLING TROPES – EXAMPLES 

[https://www.chsglobe.com/13376/cover-stories/sexualharassment]

https://www.chsglobe.com/13376/cover-stories/sexualharassment
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DATA STORYTELLING TROPES – EXAMPLES 

[https://handsondataviz.org/spatial-bias.html]

https://handsondataviz.org/spatial-bias.html
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EXERCISES

Evolve the following charts into data
stories. Focus on the message and how
to avoid misleading the audience.
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EXERCISES
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EXERCISES

[https://www.dailywire.com/news/chart-heres-what-americans-actually-die-compared-ashe-schow]

https://www.dailywire.com/news/chart-heres-what-americans-actually-die-compared-ashe-schow
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ANATOMY OF STORYTELLING DASHBOARDS
PART II – EFFECTIVE STORYTELLING VISUALS
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ANATOMICAL CONSIDERATIONS

The composition of a (storytelling) dashboard must consider various components:

¡ the audience

¡ the goals

¡ the dashboard’s narrative

¡ the narrative’s logic

¡ iconic memory

¡ short-term memory

¡ long-term memory
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Seconds Hours

Infographics/Data Viz

Dashboards

Reports and Exploration

Data Art

DEFINING CONTEXT

Fraction of HourMinutes
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EXPLORATION VS STORYBOOK VS SITUATIONAL AWARENESS

Exploration: using visualizations as a tool
to explore data

¡ high level of interactivity

¡ high level of detail

¡ all aspects of data should be represented 
(tables, columns, calculations etc.)

¡ no annotations or explanations required
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EXPLORATION VS STORYBOOK VS SITUATIONAL AWARENESS

Storybook: using visualizations as a tool
to explain data

¡ low level of interactivity

¡ low level of detail

¡ key aspects of data should be represented

¡ annotations and explanations drive the 
“story”
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EXPLORATION VS STORYBOOK VS SITUATIONAL AWARENESS

Situational Awareness: using visualizations
as a tool to provide a snapshot of the data

¡ medium level of interactivity

¡ not “scripted” but well organized 
(e.g., categorized)

¡ summary data should be represented

¡ anomalies are highlighted
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AUDIENCES AND GOALS

Who is the audience?

Avoid general audiences: address Lines of Business (finance, engineering, HR, etc.)

Identify decision-makers and the various audience roles.

Ask the following questions:

¡ what relationship do you have with them?

¡ how do they perceive you?

¡ how do you establish trust and credibility?
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AUDIENCES AND GOALS

What does the audience need the data storytelling to do?

To answer this question, we need to know how the results will be used (actions):

¡ what decisions are people going to make from the analysis?

¡ how often are they going to be looking at the data?

¡ how often do they expect the data to be refreshed?

What does the audience need to know?
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AUDIENCES AND GOALS

What does the audience need to know about data availability?

¡ is the data clean?

¡ can it be accessed?

¡ is it being “massaged”, used to paint a rosy picture?

How much will the audience need/want to interact with the charts?

¡ are they passive?

¡ can they run limited filtering?

¡ what data can they download (if any)
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IDENTIFYING AND GATHERING PRESENTATION REQUIREMENTS

The requirements for a dashboard, report, or presentation are driven by the primary
consumers (the stakeholders that will primarily be getting “value” from using it).

A very common mistake is to cast the net too wide and to build something for too
many consumer types (all things to all people). Care needs to be taken to identify the
primary consumers.

Once that group has been identified, a formal process should be followed to gather
requirements as accurately as possible
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IDENTIFYING AND GATHERING PRESENTATION REQUIREMENTS

Typical requirement questions include
(but should not be limited to):

¡ what is the proposed name of the 

product?

¡ who are the target data consumers?

¡ what is the product high-level objective?

¡ when does it need to be published?

¡ what is the data update frequency?

¡ what kind of business decisions will be made by
the target consumer group?

¡ what is the source of the data?

¡ is the data/information duplicated anywhere else 
(e.g., by a 3rd party)?

¡ what is the sensitivity level of the source data?

¡ what is the sensitivity level of the final product?

¡ how is the source data gathered?

¡ what quality assurance is performed on it?
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STORYBOARDING

Once we have a set of well defined requirements we are in a position to perform and
storyboarding exercise.

Storyboarding is a way to summarize the flow of information into a coherent whole.

It helps us determine how many pages/elements per page we might need.

This is NOT the same as designing the layout of a dashboard.

Storyboarding is used to define the story and the dashboard’s content.
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STORYBOARDING

1. State intended 
hiring  goal for the 

year

2. Describe what is 
driving the hiring 
(Fed Gov’t Init)

3. Show how 
close/far the goal is 

as of today

4. Show which 
departments have 

the highest 
requirements

5. Demonstrate 
which groups are 

impacted the most

6. Ask/tell the 
reader how they can 

help

Ex
am

pl
e
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CREATING A NARRATIVE

There are a number of ways of constructing a narrative, including:

¡ chronological

¡ most important first, or least important first

¡ begin with the end

¡ success first, bad news last, or bad new first, success last

Advice: tell the story of the data in a number of different ways

Some dashboards are temporary but some will be a constant reference: this has an
impact on how the data should be presented.
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MAINTAINING A CLEAR NARRATIVE

Horizontal logic:

¡ if your visualizations span many pages then the title of each page should tell you the story

¡ reinforce with an executive summary dashboard or report at the beginning

Vertical logic:

¡ one page or many, the content should reinforce the title and vice versa (self-reinforcement)

¡ there should be a logical link between all the elements, tags and visual aids on the page
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VISUAL PROCESSING

Perception is fragmented – eyes are continuously scanning.

Visual thinking seeks patterns

¡ pre-attentive processes: fast, instinctive, efficient, multitasking 
gather information and build patterns:

features→ patterns→ objects

¡ attentive process: slow, deliberate, focused
discover features in the patterns:

objects→ patterns→ features

pre-attentive

attentive
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[L. Groeger, A Big Article About Wee Things, ProPublica.com]

https://www.propublica.org/nerds/a-big-article-about-wee-things
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[L. Groeger, A Big Article About Wee Things, ProPublica.com]

https://www.propublica.org/nerds/a-big-article-about-wee-things
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ENGAGING MEMORY

Different types of memories are engaged when we tell stories:

1. iconic memory – directs the eye

2. short-term memory – limits how many charts are found in dashboards

3. long-term memory – helps the audience remember what they saw
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ENGAGING MEMORY

Iconic memory is the visual sensory memory (SM)
register relating to the visual domain and a fast-
decaying, high-capacity store of visual information.

Iconic memory is very brief (< 1000 ms) and
provides a coherent representation of our entire
visual perception.

Tuned to pre-attentive attributes (subconscious
accumulation of information from the environment).
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ENGAGING MEMORY

Short Term Memory can hold ~4 chunks of visual information in short-term
memory at a given time.

When presented with more chunks (such as data points on a graph), chunks need to
be processed in and out of memory.

Generally, we try to form bigger, focused hierarchies of chunks (Gestalt principles).
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ENGAGING MEMORY

Long-term memory is built up over a lifetime and is the basis for pattern recognition
and general cognitive processing.

It is an aggregate of visual memory and verbal memory.

Images help us recall long-term memory, making the story “stick”.

Context-providing text also makes a difference:

You have currently selected 28,711 
ATIP requests totaling 6,597,612

pages of information
VS
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ENGAGING MEMORY

Long-term memory is built up over a lifetime and is the basis for pattern recognition
and general cognitive processing.

It is an aggregate of visual memory and verbal memory.

Images help us recall long-term memory, making the story “stick”.

Context-providing text also makes a difference:

VS 30K
requests

6.6M
pages

230
pages/request

ATIP Requests
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WEEKLY number of boats sold (20X6) – Store #16

Most frequent weekly 
number of boats sold:

6 
(11 times)

Occurred: randomly
(as expected)

Another frequent 
weekly number of 

boats sold: 8

Occurred: 5 times 
immediately before a 

6 (out of 7)
(surprising)

Yearly goal: 290
20X6 total: 307

Do these numbers look 
reasonable?

Another frequent 
weekly number of 

boats sold: 7

Occurred: 7 times 
immediately after a

6 (out of 8)
(surprising)

VERDICT: The two last charts suggest that the weekly sale numbers are not random, and that they may have been 
falsified. We recommend performing an audit of sales for store #16.

[Based on a idea by C. Nussbaumer Knaflic, Storytelling With Data]
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EXERCISES

1. Consider a data question of interest to you personally, your organization, or your
society. Identify the target audience and the goals for your dashboard.

2. Do you require an exploration dashboard? A storybook? A situational awareness
dashboard? Some combination of the above?

3. Identify the presentation requirements for your dashboard.

4. Create a storyboard for your dashboard.

5. What type of narrative and logic do you think would best serve your needs?
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CHART AESTHETICS
PART II – EFFECTIVE STORYTELLING VISUALS
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GESTALT PRINCIPLES

The Gestalt principles are the “laws” of human perception.

They describe how humans group similar elements, recognize patterns and simplify
complex images when they perceive objects.

Designers use them to organize content on charts, dashboards, websites, and other
interfaces so that they be aesthetically pleasing and easy to understand.

[www.interaction-design.org/literature/topics/gestalt-principles]

https://www.interaction-design.org/literature/topics/gestalt-principles
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GESTALT PRINCIPLES

“Gestalt” is German for “unified whole”.

The first principles were devised in the 1920s by German psychologists Wertheimer,
Koffka (“the whole is greater than the sum of the parts”) and Kohler.

Aim: understand how humans gain meaning from the chaotic stimuli around them.

The Gestalt principles are a set of “laws” which address the natural compulsion to
find order in disorder. According to this, the mind “informs” what the eye sees by
perceiving a series of individual elements as a whole.

[www.interaction-design.org/literature/topics/gestalt-principles]

https://www.interaction-design.org/literature/topics/gestalt-principles
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GESTALT PRINCIPLES

¡ simplicity

¡ continuation

¡ proximity

¡ similarity (invariance)

¡ focal point

¡ isomorphic correspondence

¡ figure / ground duality

¡ common fate*

¡ closure*

¡ uniform connectedness*
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GESTALT PRINCIPLES – SIMPLICITY 

The brain has a preference for simplicity – it tends to process simple patterns faster
than patterns that are more complex.

Lesson: arrange data simply and logically wherever possible.

Steve Bob Amy Gerald Peter Fred Annie Nutty Barmy Nutty Steve Gerald Peter Bob Annie Barmy Amy Fred
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GESTALT PRINCIPLES – CONTINUATION 

Steve Bob Amy Gerald Peter Fred Annie Nutty Barmy

Our eyes group things that are aligned (e.g. sorted from high to low) with each other.

In the chart on the right the eyes follow a continuous path; it makes the whole chart
more readable because of the continuous downward direction

Lesson: arrange objects in a line to facilitate grouping and comparison.

Nutty Steve Gerald Peter Bob Annie Barmy Amy Fred
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GESTALT PRINCIPLES – PROXIMITY 

Objects/shapes that are in proximity (close) to one another appear to form groups.

The effect generated by the collected group is more “powerful” than that generated
by separate elements.

Elements which are grouped together create the illusion of shapes/planes in space,
even if the elements are not touching.

Lesson: understand the chart’s priorities and create groupings through proximity
that support those priorities.
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GESTALT PRINCIPLES – PROXIMITY 
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GESTALT PRINCIPLES – PROXIMITY 

0

1

2

3

4

5

6

Q1 Q2 Q3 Q4

North South East West

0

1

2

3

4

5

6

North South East West

Q1 Q2 Q3 Q4
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GESTALT PRINCIPLES – SIMILARITY (INVARIANCE)

Similarity: stimuli that physically resemble each other are viewed as part of the same
object; stimuli that don’t are viewed as part of a different object.

Similarity and proximity often come together to form a Visual Hierarchy. Either
principle can dominate the other, depending on their application and combination.

Lesson: use similar characteristics to establish relationships and to encourage
groupings of objects.
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GESTALT PRINCIPLES – SIMILARITY (INVARIANCE)

In these examples, similarity dominates
over proximity: we see rows before we
see columns.
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GESTALT PRINCIPLES – SIMILARITY (INVARIANCE)

Steve Bob Amy Gerald Steve Bob Amy Gerald

Making things similar can reduce
cognitive load (cf. last graph colour).
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GESTALT PRINCIPLES – FOCAL POINT

Steve Bob Amy Gerald Peter Fred Annie Nutty Barmy

In opposition to similarity, the focal point principle states that distinctive-looking
objects can create a focal point.

To highlight one salesperson’s performance, make their bar graph color different.

Lesson: use different characteristics to highlight and create focal points.

Nutty Steve Gerald Peter Bob Annie Barmy Amy Fred
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GESTALT PRINCIPLES – ISOMORPHIC CORRESPONDENCE

People interpret and respond to images based on past/shared experiences (in
particular, for the selection of chart colours).

Red is often associated with bad and green with good (colour-blindness?). We can
colour-code charts accordingly.

Lesson: stick to well-established conventions and best practices (even if boring!)
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GESTALT PRINCIPLES – FIGURE/GROUND DUALITY

Chart elements are either perceived as figures (focus) or as (back)ground.

Foreground objects are promoted by the brain, background objects are demoted.

Strong contrast makes it easier to distinguish between the two types of objects.

Lesson: ensure there is enough contrast between the chart foreground (figures) and
their background.
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GESTALT PRINCIPLES – FIGURE/GROUND DUALITY

Because of the low contrast between the figure and background in the chart on the
left, there is an additional cognitive load.

Increasing the contrast on the right improves readability.
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DECLUTTERING

CLUTTER IS THE ENEMY!

Every element on a page adds cognitive load

¡ identify and remove anything that isn’t adding value

¡ think of cognitive load as mental effort required to process information (lower is better)

Tufte refers to the data to ink ratio – “the larger the share of a graphic’s ink devoted to data, the
better”

In Resonate, Duarte refers to this as “maximizing the signal-to-noise ratio” where the signal is
the information or the story we want to communicate.
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DECLUTTERING

Use the Gestalt Principles to organize/highlight
data in the chart.

Align all the elements (graphs, text, lines, titles, etc).

§ DON’T rely on eye, use position boxes and values

Charts:

¡ remove border, gridlines, data markers

¡ clean up axis labels

¡ label data directly 0
1
2
3
4
5
6
7
8

Jan Feb Mar Apr May Jun Jul Aug Sep

2
3 3 3

2

5

7

4

6

3
4

5
6
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1

0
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6

8
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Sep

Things More things

Things

More things
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DECLUTTERING

Use consistent font, font size, colour and alignment.

Don’t rotate text to anything other than 0 or 90 degrees.

Use white space:

¡ margins should remain free of text and visuals

¡ don’t stretch visuals to edge of page or too close to other visuals

¡ think of white space as a border
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COLOUR THEORY

Colour theory (complicated topic – here is a start):

¡ http://www.deanenettles.com/webexamples/colorexamples/

¡ https://www.sessions.edu/color-calculator/

Colour wheels:

[akshaymishra.weebly.com/colour-theory.html]

http://www.deanenettles.com/webexamples/colorexamples/
https://www.sessions.edu/color-calculator/
https://akshaymishra.weebly.com/colour-theory.html
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COLOUR SCHEMES

Achromatic (colourless, using only blacks, whites and grays)

Monochromatic (1-colour schemes)

Complementary (colours directly across from each other on the colour wheel)

Split complementary (2 of the 3 colors are adjacent; 1 of the colours is opposite)
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COLOUR TIPS

When it comes to colour, less is more: use it sparingly (graphic designers are taught
to “get it right, in black and white”).

Based on the Gestalt Principles, monochrome schemes can be particularly effective.

When appropriate, pick scheme based on corporate identity (this maximizes buy in).

Create a template (and stick to it).

Upload images to see what charts look like in various flavours of colour-blindness:

§ https://www.color-blindness.com/coblis-color-blindness-simulator (there are other tools)

https://www.color-blindness.com/coblis-color-blindness-simulator/
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SIZE CONSIDERATIONS

Size: assuming that the chart has been decluttered

¡ things of equal importance size similarly

¡ other things scale to importance
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POSITION CONSIDERATIONS

How should the elements be placed in a chart/dashboard?

In the West, most people start at the top left and zig-zag all
the way to the bottom right.

Simple rule: don’t make people work too hard

¡ main message: top left/top right

¡ info in order of preference

¡ people concentrate less as they scan so get less complex
as you move to bottom corner

1 2

3 4
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EXERCISES

Comment on the aesthetics of the
following charts, according to:

¡ Gestalt principles

¡ use of colours

¡ lack of clutter

¡ size and position

¡ etc.
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EXERCISES
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EXERCISES



data-action-lab.com

EXERCISES
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EXERCISES

[Gapminder Foundation]
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DATA STORIES IN THE WILD
PART II – EFFECTIVE STORYTELLING VISUALS
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EXERCISES

Consider the following examples of charts found in the wild.

Are they examples of exploration, storytelling, situational awareness with data?

Are they data stories? If not, how would you turn them into stories?

If so, are they good stories? Bad ones? Ugly ones?

If they are not good stories, how would you improve them?



data-action-lab.com
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Data Elements
§ star radius (x 2)

§ surface temperature (x 2)

§ spectral class

§ brightness

§ mass

§ lifetime

§ name

Underlying Structure
§ 4 clusters/group

§ lifetime, mass and radius are related to brightness 
and surface temperature on the Main Sequence

Only a subset of all the stars is shown in the HR 
diagram.

[European Southern Observatory]

Hertzprung-Russell Diagram

https://www.eso.org/public/images/eso0728c/
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[https://old.reddit.com/r/dataisbeautiful/comments/vvsi16/oc_complete_street_policies_and_auto_fatalities]

https://old.reddit.com/r/dataisbeautiful/comments/vvsi16/oc_complete_street_policies_and_auto_fatalities
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[https://old.reddit.com/r/dataisbeautiful/comments/vveq0z/oc_czech_suicide_rate_heatmap_by_administrative]

https://old.reddit.com/r/dataisbeautiful/comments/vveq0z/oc_czech_suicide_rate_heatmap_by_administrative
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[https://old.reddit.com/r/dataisbeautiful/comments/vuma6b/how_many_court_cases_are_pending_in_lower_courts]

https://old.reddit.com/r/dataisbeautiful/comments/vuma6b/how_many_court_cases_are_pending_in_lower_courts
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[https://old.reddit.com/r/dataisbeautiful/comments/vu8rm8/oc_political_position_of_most_voted_ruling]

https://old.reddit.com/r/dataisbeautiful/comments/vu8rm8/oc_political_position_of_most_voted_ruling
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[https://public.tableau.com/app/profile/antonio2517/viz/HappyPlanetIndexVizualizationStory/HappyPlanetIndexVisualizationStory]

https://public.tableau.com/app/profile/antonio2517/viz/HappyPlanetIndexVizualizationStory/HappyPlanetIndexVisualizationStory
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[https://old.reddit.com/r/dataisbeautiful/comments/vuef1i/oc_gun_ownership_vs_gun_deaths_colorcoded_by_2020]

https://old.reddit.com/r/dataisbeautiful/comments/vuef1i/oc_gun_ownership_vs_gun_deaths_colorcoded_by_2020
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[https://old.reddit.com/r/dataisbeautiful/comments/vtlcyr/baconomics_20_oc_the_price_of_bacon_versus_the]

https://old.reddit.com/r/dataisbeautiful/comments/vtlcyr/baconomics_20_oc_the_price_of_bacon_versus_the
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[https://old.reddit.com/r/dataisbeautiful/comments/vsuy99/oc_i_visualized_the_games_from_the_2022]

https://old.reddit.com/r/dataisbeautiful/comments/vsuy99/oc_i_visualized_the_games_from_the_2022
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[https://old.reddit.com/r/dataisbeautiful/comments/vsuy99/oc_i_visualized_the_games_from_the_2022]

https://old.reddit.com/r/dataisbeautiful/comments/vsuy99/oc_i_visualized_the_games_from_the_2022
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[https://old.reddit.com/r/dataisbeautiful/comments/vthcim/oc_sentiment_analysis_of_companies_mentioned_in]

Sentiment Analysis of Companies Mentioned in r/cscareerquestions

https://old.reddit.com/r/dataisbeautiful/comments/vthcim/oc_sentiment_analysis_of_companies_mentioned_in
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[https://old.reddit.com/r/dataisbeautiful/comments/vsgvks/nathans_hot_dog_eating_contest_winning_number_of]

https://old.reddit.com/r/dataisbeautiful/comments/vsgvks/nathans_hot_dog_eating_contest_winning_number_of
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[https://old.reddit.com/r/dataisbeautiful/comments/vsgvks/nathans_hot_dog_eating_contest_winning_number_of]

https://old.reddit.com/r/dataisbeautiful/comments/vsgvks/nathans_hot_dog_eating_contest_winning_number_of
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REFERENCES
STORYTELLING WITH DATA
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