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To my family (and Jackson, who we miss dearly)

To Dad, Stan, and Hans—thanks for sharing 
the power of storytelling
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Foreword
Today, data has become one of the most valuable business assets. The
companies that are best able to turn their data into insights, and their
insights into knowledge, will outsmart and outperform their competition. In
this data-driven world, storytelling is a vital enabler that will help
organizations succeed.

We now live in a world with more data than ever before. Our data volumes
are measured in zettabytes, which is an unimaginably vast quantity. One
zettabyte is a number with 21 zeros at the end and contains one billion
terabytes (one terabyte being the capacity of a state-of-the-art home
computer). It is predicted that by 2025, we will have more than 175
zettabytes of data in the world, an exponential growth from the around 10
zettabytes we have in the world today. But all of that data is worthless
unless businesses are able to gain insights from the data that allows them to
act, make better decisions, and initiate change.

In order to make the most of the unprecedented opportunities presented by
data, businesses and the individuals within them need the right skills—they
need to be data literate. From my work helping companies all over the
globe make better use of data, I know that the ability to tell a story from
data is a core pillar of data literacy.

Storytelling has been ingrained in the human way of life for hundreds of
thousands of years. Throughout history, humans have used stories as an
essential tool to capture people’s attention, engage them, ignite their
imagination, and pass on knowledge—and that ability to tell stories is as
important, if not more important, in today’s data-driven world as it was
when our ancestors dwelled in caves.

Those who use storytelling effectively don’t just present facts, they present
stories that will persuade, be remembered, and told and retold within an
organization. The ability to tell stories from data is a skill that will become
increasingly valuable in the job market of tomorrow.

Brent Dykes has done an outstanding job of creating a practical and
engaging book that will help to improve your data storytelling skills. You



will learn how to take the key ingredients of data, narratives, and visuals to
help explain, enlighten, and engage people, leading to better decision
making and initiating change.

I am sure that after you have finished reading Effective Data Storytelling:
How to Drive Change with Data, Narrative, and Visuals, the book will
remain on your shelf as an invaluable resource and reference guide to dive
back into when you need a reminder of how to make better use of data and
present data in a way that makes a real difference.

—Bernard Marr
Futurist and author of The Intelligent Company, Big Data, Big Data in

Practice, and Artificial Intelligence in Practice



Preface
While many data visualization principles are covered in this book, it is not a
data visualization book. I want to set that expectation upfront, or else you
may be disappointed. However, if you’re looking to communicate your
insights more effectively to others, you’ve found the right book. If you want
to better understand why data storytelling is so effective, again—this is the
book. If you’re seeking to drive positive change with data, this book will
equip you with everything you’ll need (at least, from a communication
perspective). As you go through each chapter in this book, you’ll notice I
start each one with a story—because that’s how much I believe in the power
of storytelling. Let us begin this adventure together, once upon an insight…

* * * *

After more than two years of intense research and writing, I’m excited to
share my perspective on data storytelling. My journey toward writing this
book began in 2013 when I convinced Adobe’s event team to let me deliver
a breakout session on “data storytelling” at our upcoming customer
conference. At the time, it was an emerging topic that resonated with me.
Having worked with data for the better part of my career—over 15 years in
enterprise analytics—I experienced daily how critical effective data
communication was. This session was my first formal opportunity to share
some of the early concepts and frameworks I had developed. When the
presentation went extremely well and I was asked to repeat the session, I
knew I was onto something.

Over the next few years, I continued to develop and hone my ideas on data
storytelling and spoke at various business and technology conferences.
Repeatedly, after I presented on how to tell stories with data, attendees
would ask if I had a book or offered workshops—this was my next big
signal. In 2016, I wrote a popular Forbes article titled “Data Storytelling:
The Essential Data Science Skill Everyone Needs.” It has generated more
than 200,000 views and is consistently listed as Google’s top search result
for “data storytelling”—this was the final indication I needed to write this
book.



With the growth in data usage across small and large organizations, people
must increasingly be bilingual in data. However, my urgency to write this
book increased when I realized how poorly understood the concept of data
storytelling was and how the term was in danger of becoming just another
empty buzzword. Despite its immense potential, it was frequently
positioned as just an extension of data visualization. Furthermore, the
narrative aspect of data storytelling was largely ignored or treated as simply
a sidekick to the visuals. While many were advocating the virtues of data
storytelling, very few people explained how and why it worked. If that
weren’t enough, during the course of writing this book, I’ve seen facts
abused, twisted, and disparaged on a daily basis. Instead of using the rich
levels of data to our benefit, we’re sliding back to a time when facts didn’t
matter. Under these difficult circumstances, we need data storytellers more
than ever before.



Acknowledgments
When you write a book, you realize how important it is to have the support
of family, friends, and colleagues. I want to start by thanking my wife,
Libby, and our five children (Lauren, Cassidy, Linden, Peter, and Josh).
Without their love, support, and patience, this book wouldn’t have been
possible. I’m also grateful to my father, who has inspired me with his
storytelling throughout my life, and to my mother, who endured all of my
dad’s stories.

I’m appreciative of all the people who offered me their feedback, expertise,
experiences, and encouragement during the creation of this book. Right
from the inception of this book, Chad Greenleaf and Tim Wilson have been
great advisors at each stage of its development. I also want to thank Chris
Haleua, Dylan Lewis, Maria Massei-Rosato, Andrea Henderson, Alan
Wilson, Jason Krantz, Alex Abell, Sarah Chalupa, Dan Stubbs, Archie
Baron, Dan Hillman, Chris Willis, Andrew Anderson, Jared Watson, Kristie
Rowley, Jeremy Morris, John Stevens, and James Arrington. I’d like to
recognize Jeri Larsen for her invaluable contributions with editing this
book. Additionally, I’m grateful to Sheck Cho, Purvi Patel, and the entire
Wiley team for making this book a reality.

Many people have inspired me in my data storytelling journey, and I would
like to thank them as well: Hans Rosling, Chip and Dan Heath, Steve
Denning, Stephen Few, Dona Wong, Alberto Cairo, Edward Tufte, and
Daniel Kahneman. Lastly, I’m grateful to all of the people over the years
who have attended my presentations and workshops on data storytelling,
and who have read and shared my articles on this important topic. Your
enthusiasm for this content has fueled my passion to complete this project,
and I hope you enjoy reading what your interest inspired me to write.



Chapter 1 
Introduction to Driving Change through
Insight

Any powerful idea is absolutely fascinating and absolutely useless until
we choose to use it.

—Richard Bach, author

A mildly traumatic experience taught me one of my first lessons about data
storytelling. Early in my career, after completing the first year of my Master
of Business Administration (MBA) program, I secured an internship at a
well-known, multichannel retailer based in the Midwest. At the time, the
economy was in the middle of a tough recession, and many US corporations
weren’t interested in hiring international students like me who would incur
additional fees to sponsor. Fortunately, my online marketing experience in
Canada appealed to this retailer, and I was offered an intern position in its
acclaimed ecommerce department.

As one of several MBA interns vying for a job offer at the end of the
summer, I had an important midpoint presentation coming up with the
senior vice president (SVP) of ecommerce. It afforded me a crucial
opportunity to ensure my project was heading in the right direction before
my final presentation. With a pregnant wife and two young kids counting
on me to secure a full-time position, I was feeling substantial pressure to
make a good impression on this influential executive.

The SVP in question wasn’t your typical business leader. He was a former
military captain and special forces helicopter pilot. If his austere demeanor
wasn’t intimidating enough, he was also extremely sharp and had graduated
from a top-tier business school. Over the years, many MBA interns saw
their carefully crafted presentations shot to pieces in review sessions with
this senior executive; it was not uncommon to see shell-shocked faces and
tears after his meetings.

Not intending to become one of his many casualties, I worked diligently to
prepare for my midpoint presentation. I was pleased with the progress I had



made on my project, and I was confident in my ability to present what I had
accomplished so far. However, during the course of my project, I had
stumbled across an interesting data point while reviewing customer survey
responses. The data indicated a commonly held practice related to order
shipping wasn’t as important to customers as the ecommerce team
supposed. Even though this insight wasn’t central to my project, I decided it
was worth sharing because if the data turned out to be true, it could have a
significant impact on the ecommerce team’s approach.

When the day came for me to present, everything went well—until I got to
the slide with the customer survey insight. It generated a reaction from the
SVP . . . but not the one I expected. He leaned forward and blurted out
“Bullshit”—not under his breath but forcefully for everyone in the room to
hear. His emphatic response ensured no one in the room would challenge
his authoritative opinion on the matter—including me. It felt like I had just
stepped on a landmine—a cultural one. A paralyzing feeling of panic swept
over me as I realized how ill-prepared and exposed I was at that exact
moment. Luckily, a daring mentor jumped in to provide some needed cover
fire so I could recover and stumble through my remaining slides. While my
ego was a little shaken, I survived the meeting and left the boardroom with
a valuable insight of my own.

As I reflected on the experience, I realized I had made a serious
miscalculation. In my naive excitement to add value and contribute a
potentially meaningful insight, I assumed the potential merit of the insight
would ensure its acceptance and further investigation. Unfortunately, sheer
merit alone wouldn’t be enough to safeguard its adoption. Like so many
other promising findings that have never seen the light of day, my insight
was dismissed. It died in the boardroom that day. While noble and
aspirational, the meritocracy I ascribed to was an illusion. People and
organizations aren’t always open to new findings—deliberately or
unintentionally—that can better their performance or position.

Many factors contributed to the demise of my insight: my poor delivery, the
executive’s closed-mindedness, and cultural inertia. However, a key
contributing factor that sealed the insight’s fate was the level of change it
would incite. Insight and change go hand-in-hand. Whenever we uncover
an insight, it inescapably leads to changes if the data is acted upon.



Often, the potential value of a discovery is directly proportional to the level
of resistance it will face. While we may want to believe insights are
harmless gifts, they can have subtle-to-significant repercussions that may be
difficult for people to accept. Generally, the bigger an insight is, the more
disruptive it will be to the status quo. People can struggle with giving up
what’s routine and familiar. When a new insight isn’t well understood and
doesn’t sound compelling, it will have no chance of overcoming resistance
to change. After this experience, I discovered if you want to be insightful
and introduce change, you can’t just inform an audience; you must engage
them.

Why Change Is Important
I cannot say whether things will get better if we change; what I can say
is they must change if they are to get better.

—Georg C. Lichtenberg, scientist

The ancient Greek philosopher Heraclitus viewed change as being central to
the universe and is attributed with the saying “change is the only constant in
life.” We live in a constantly evolving world that is more random, noisy,
and unpredictable than we want to admit. It’s important for individuals and
organizations to be adept at adapting to shifting environments. As former
General Electric CEO Jack Welch said, “Change before you have to.”
Instead of becoming stagnant or settling for less, we often search for new
ways to improve ourselves and the world around us.

Throughout time, mankind’s innovations have been driven by people
seeking to make things better—faster, cheaper, safer, more efficient, more
productive, and so on. Groundbreaking innovations such as the printing
press, telephone, automobile, computer, and internet have introduced
significant change. These scientific breakthroughs necessitated the tearing
down of established beliefs, skill sets, and systems in order to replace them.
Change becomes an unavoidable byproduct of progress. If you want to
advance and improve, you must pursue new insights and implement new
ideas that inevitably introduce change.

Not all change has to be massively disruptive. Post-war Japanese
manufacturers developed the kaizen philosophy (“change for better”), where



employees were encouraged to continuously introduce small, incremental
improvements throughout their factories. Eventually, the culmination of
these small process refinements over the years helped Japanese firms such
as Toyota and Sony gain a major competitive advantage in terms of product
quality and manufacturing efficiency. Today, most innovative startups and
even large companies embrace a similar lean methodology that involves
incremental experimentation and agile development.

An essential underpinning of both the kaizen and lean methodologies is
data. Without data, companies using these approaches simply wouldn’t
know what to improve or whether their incremental changes were
successful. Data provides the clarity and specificity that’s often needed to
drive positive change. The importance of having baselines, benchmarks,
and targets isn’t isolated to just business; it can transcend everything from
personal development to social causes. The right insight can instill both the
courage and confidence to forge a new direction—turning a leap of faith
into an informed expedition.

Everyone Becomes an Analyst
Data helps solve problems.

—Anne Wojcicki, entrepreneur

For the greater part of the past 50 years, data has been primarily entrusted to
only two privileged groups within most business organizations: an executive
who required data to manage the business; or a data specialist—a business
analyst, statistician, economist, or accountant—who gathered, analyzed,
and reported the numbers for management. For everyone else, exposure to
data has been fairly limited, indirect, or intermittent.

In today’s digital age, data has become more pervasive, exposing more
people to facts and figures than ever before. The volume of data is expected
to grow 61% each year, reaching 175 zettabytes by 2025 (1 zettabyte is a
trillion gigabytes) (Patrizio 2018). Much of this explosive growth can be
attributed to the increasingly connected world in which we live and the
additional data that is being created by machines—not just by humans or
business entities.



Data has rapidly become a key strategic asset, shifting from being “nice-to-
have” to essential at most organizations. For example, for tech giants such
as Amazon, Google, Facebook, and Netflix, data has become an integral
foundation of their business success—both in terms of how it powers their
operations and the immense strategic value it offers. From the data-powered
recommendation engines of Amazon and Netflix to the data-rich ad
networks of Google and Facebook, these data-savvy companies have carved
out formidable competitive advantages through data and technology.
However, acumen with data is no longer just the domain of industry leaders
—innovative companies of all sizes are reaping its benefits. For example, I
met a small, Oregon-based home builder that was able to gain unparalleled
data transparency into all of its approval and review processes, giving it a
distinct advantage over local competitors that were saddled with inefficient
paper-based processes.

In today’s dynamic, fast-paced business environment, limiting information
to a narrow set of executives and data specialists no longer makes sense.
Forward-thinking organizations look to empower more of their workers
with data so they can make better-informed decisions and respond more
quickly to market opportunities and challenges. To democratize data and
foster data-driven cultures, companies rely on various analytics
technologies—everything from the ubiquitous spreadsheet to advanced data
discovery tools.

You no longer need to have the words “data” or “analyst” in your job title to
be immersed in numbers and be expected to use them on a regular basis.
Data is now everyone’s responsibility. In fact, the Achilles’ heel of any
analyst is a lack of context—something most business users have in spades.
A sharp analyst can miss something in the data that is easily spotted by the
seasoned eyes of a business user, who can draw on years of domain
expertise. Data doesn’t care who you are or what your analytical skill level
is—it’s willing to yield up insights to whoever is diligent and curious
enough to find them. Greater data access means valuable insights can be
discovered by people of all backgrounds—not just technical ones.

Outside of work, you may not realize how much analysis you’re performing
in your “free time” as data is increasingly integrated into various aspects of
our lives. For example, when you plan a vacation or evaluate different
products online, your decisions are most likely informed by a certain type



of data—the recommendations and ratings of complete strangers. In fact,
89% of consumers indicated that online reviews influenced their buying
decisions (PowerReviews 2018). If you’re an avid sports fan, you’re
regularly consuming statistics throughout the season on your favorite team’s
performance (or in some cases, the lack thereof). Furthermore, you might
be among the almost 60 million people in the United States and Canada
who enjoy competing in fantasy sports that are powered entirely by data.

Closer to home, my wife never thought she would touch the world of
analytics and data—until she started running marathons and competing in
triathlons. Now, she is constantly analyzing her fitness level and training
performance with her trusty Garmin GPS watch. Through hard work,
determination, and data, she has been able to accomplish her fitness goals,
including completing a full Ironman race and the well-known Boston
Marathon. Whether we’re pursuing personal fitness or business goals, the
recent surge in digital data—along with its growing utility and importance
—is pushing everyone to become more data savvy.

Data Literacy Is Essential in Today’s Data
Economy

The ability to take data—to be able to understand it, to process it, to
extract value from it, to visualize it, to communicate it—that’s going to
be a hugely important skill in the next decades.

—Hal Varian, Chief Economist at Google

Even though data is being thrust on more people, it doesn’t mean everyone
is prepared to consume and use it effectively. As our dependence on data for
guidance and insights increases, the need for greater data literacy also
grows. If literacy is defined as the ability to read and write, data literacy
can be defined as the ability to understand and communicate data. Today’s
advanced data tools can offer unparalleled insights, but they require capable
operators who can understand and interpret data. Just as a library comprised
of the finest literary works in the world will be relatively worthless to
someone who can’t read, the same applies to a rich repository of data in the
hands of someone who doesn’t know how to use it.



Fortunately, you don’t need an advanced English degree to be literate in
English. Similarly, to be data literate, you aren’t required to have advanced
statistical knowledge and programming skills in Python or R. However, you
will need some basic numeracy skills such as being able to understand,
process, and interpret a standard data table or chart. Because you’re reading
this book, I will assume you already possess the requisite numeracy skills to
discover insights. Either through the good fortune of education, work
experience, extracurricular activities, or just an innate curiosity, you’ve
been able to develop this ability. Now, you’re looking to improve the other
half of being data literate—the ability to communicate or share data
effectively.

As Google’s Chief Economist Hal Varian has emphasized, the ability to find
a valuable insight and then be able to share it effectively is going to be a
“hugely important skill in the next decades” (McKinsey & Company 2009).
In other words, much of the value that’s going to be generated from data
will depend on these essential skills. The potential value hidden within your
data will remain dormant if you are unable to understand and interpret what
the numbers mean. If you are able to find a valuable insight but are unable
to communicate it effectively, there’s still the possibility it won’t deliver on
its potential. As inventor Thomas A. Edison highlighted, “The value of an
idea lies in the using of it.” If your amazing finding is confusing or not
compelling to others, they won’t be motivated to act on it. The more people
who are capable of driving action from their insights, the more positive
change and value we’ll see from data. Without action, insights are just
empty numbers.

What Is an Insight?
Intuition is the use of patterns they’ve already learned, whereas insight is
the discovery of new patterns.

—Gary Klein, psychologist

Throughout this book, I will repeatedly use the term insight, so it’s
important that we begin by clarifying its meaning. Starting with the origin
of the word, insight comes from Middle English for “inner sight” or “sight
with the ‘eyes’ of the mind” (Online Etymology Dictionary 2019).
Psychologist Gary Klein defined an insight as “an unexpected shift in the



way we understand things” (Gregoire 2013). These “unexpected shifts” in
our knowledge can occur as we analyze and examine data. For example, we
may uncover a new relationship, pattern, trend, or anomaly in the data that
reshapes how we view things. While most insights are interesting, not all of
them are valuable. This book will be centered around meaningful insights
that offer some tangible promise of value—increased revenue, cost savings,
reduced risk, and so on.

Entrepreneur Rama Ramakrishnan shared a simple example of an insight
that his data science team uncovered at a large business-to-consumer (B2C)
retailer. When they were analyzing the retailer’s customer data by
transaction amounts, they anticipated they would find a typical bell-curve
distribution; however, they found an unanticipated second peak in the
histogram (see Figure 1.1). The double-peaked histogram highlighted an
interesting curiosity—an observation—but it quickly put his team on the
path to discovering an insight.

Figure 1.1 The data science team expected the transactions to be normally
distributed (left), but to their surprise, there was an unexpected double peak
in the histogram.

When they investigated the second peak (which Ramakrishnan referred to
as the “hmm”), they discovered it was mainly comprised of international
resellers—not the retailer’s typical clientele of young mothers purchasing
items for their children. Because this retailer didn’t have a physical or
digital presence outside of North America, these resellers “would travel to
the US from abroad once a year, walk into a store, buy lots of items, take
them back to their country and sell them in their own stores”
(Ramakrishnan 2017). This simple shift in the understanding of its customer
base spurred a slew of additional questions for the B2C retailer:



What types of products were these resellers buying?

At which store locations were they shopping?

How could promotional campaigns better target these individuals?

How could this transaction data inform global expansion plans?

As this example shows, a single insight can unlock a multitude of new
opportunities (or challenges), impacting a wide variety of activities. Ideally,
insights don’t just shift our thinking but inspire us to do things differently.
They convert data into direction that takes us to new, unforeseen places. For
the B2C retailer, the discovery of the hidden segment of global resellers
caused the retailer to re-examine how it would merchandise, promote, and
expand internationally going forward. Key insights like this one can be true
game changers, but only if we know how to share them effectively with the
people who will decide their fate and help make them a reality.

Effective Communication Turns Insights into
Actions

The goal is to provide inspiring information that moves people to action.
—Guy Kawasaki, author and venture capitalist

When you’re analyzing data for your specific job or for personal matters
(budgeting or dieting), you are the audience of your analysis. You know the
data intimately and are most likely in a position to act on whatever insights
you uncover, as they only affect you. However, in an organizational setting,
the insights you uncover can often have a much broader impact beyond just
you individually. They can affect people around you in different ways such
as what they believe, how they work, and what they prioritize. You may
also require their involvement and support to implement whatever changes
each insight evokes. This people dynamic is also shaped by your position
within the group as being perceived as an insider or outsider (see Table 1.1).



Table 1.1 Your Relationship with the Insight

Personal: When you analyze data for personal reasons, you
don’t need to worry about communicating your insight to anyone
else. You are both the analyst and the audience.

Insider: When you’re sharing an insight with your team, you
will have the advantage of added context and a more intimate
knowledge of the audience. Because you are also impacted by
the insight, you have a vested interest in it being understood and
adopted. Authority, power, and position can also shape how
influential your insight is to the group. For example, an
executive will have more pull than an intern.

Outsider: When you’re sharing an insight with another team,
you may be seen as more objective if you have nothing to gain
from its adoption. In addition, the group may appreciate a fresh,
external perspective. However, being an outsider can also be a
disadvantage in terms of having less context and rapport with the
audience.

For example, you may need your manager’s approval to spend money, time,
and effort fixing a problem you’ve identified. To help resolve the issue, you
may need support from peers and coworkers who may have different
agendas and conflicting priorities. Additionally, you may have employees
whom you need to adopt and implement the changes introduced by your
insight. If these individuals are expected to embrace your insight, they will
need to understand it sufficiently and be convinced of its importance.
Effective communication becomes the vehicle for explaining your insight in
a way so others understand it and are compelled to act on it.

Too often, communication is an afterthought rather than a critical step in the
analytical process. While I have strived to communicate my insights
effectively as an analyst, I too have underestimated the central role it plays



in deriving value from data. Through my years of experience in analytics, I
have observed five key steps to driving value from analytics: data,
information, insight, decision, and action. Like a line of dominos, each step
plays a role in driving toward value (see Figure 1.2). It starts with collecting
raw data to serve as the foundation for gaining knowledge on a subject. The
data is organized and summarized in reports, turning raw data into
information that’s easier for more people to consume. When people
examine and analyze these reports, they discover meaningful insights that
inform decisions and drive actions that create value.

Figure 1.2 To create value with analytics, like dominos, a sequential series
of steps must occur (and be repeated over time).

While on the surface these steps make sense, the diagram oversimplified the
jump from finding an insight to influencing a decision. Facts alone will not
influence decisions. As I learned from my ecommerce experience many
years ago, other factors such as culture and tradition play an influential role
in decision making. Only through skilled communication will an insight
have any chance of persuading someone to re-evaluate their opinions and
beliefs. Somehow you must figure out how your insights can break through
cognitive, social, and organizational barriers to generate better decisions.

Data-driven Change Isn’t Easy
Our dilemma is that we hate change and love it at the same time; what
we really want is for things to remain the same but get better.

—Sydney J. Harris, journalist and author



Change is often hard—both for the ones expected to adopt the change and
those advocating for it. The natural tendency for most people is to resist
something new or different because it appears to be risky, uncertain, or
threatening. Many individuals will be complacent with the way things are.
Even though the status quo may be found wanting, it still represents “the
devil they already know.” Your findings may also encounter resistance if
they make someone look bad. Nobody likes their poor performance,
negligence, or bad decisions showcased for everyone to see. Even when
your audience likes one of your insights, they may view acting on it as a
lower priority or requiring more work than they can manage.

Navigating these concerns and issues adds complexity to the job of sharing
insights. At times, you may even question whether it’s worth the trouble to
share a particular insight. You might have gone through a similar
experience to what I shared at the beginning of this chapter. In these
situations, you have a choice to make: keep the insight to yourself or
embrace whatever communication challenges it will entail, knowing the
insight will be more beneficial if it’s shared. This decision will depend on
how much you believe in the analysis or research. If you have any doubts
about the insight’s validity or usefulness, not sharing it may be the right
option until you can strengthen your position. However, if you’re confident
in the quality of the analysis and convinced of its worth, you’ll want to
seize the opportunity to share your discovery with others. While you may
not face the same jeopardy that whistleblowers face when reporting
wrongdoing, courage and determination may be required for sharing
insights that may be viewed as disruptive or unconventional.

Strive to Communicate, Not Just Inform
How well we communicate is determined not by how well we say things
but how well we are understood.

—Andrew Grove, American businessman

If you are determined to have your insights understood and acted upon, you
must shift your approach from simply informing to communicating.
American journalist Sydney J. Harris said, “The two words ‘information’
and ‘communication’ are often used interchangeably, but they signify quite
different things. Information is giving out; communication is getting



through.” Both approaches involve a sender (analyst) and a receiver
(audience). However, there is a key difference between informing and
communicating. While the goal of informing is to ensure the information is
received, the purpose of communicating is to ensure the audience
understands the meaning of the data (see Figure 1.3), which may often
involve two-way communication between the sender and receiver to clarify
the message.

Figure 1.3 When you inform someone of something, you are just passing
along information. However, when you communicate something to
someone, you ensure they understand it as well.

When you inform someone, you’re simply disseminating data in a passive,
clinical manner. You expect the audience to interpret and comprehend the
data for themselves. No overt message or interpretation of the data is passed
along to the receiver—just the facts. On the other hand, communicating is
about clarifying what the data means. When you communicate, you become
an active, discernible participant in the delivery of the information rather
than being a removed, neutral one if you are simply informing. When your
goal is to “get through” to your audience, you must engage them by
communicating in a way that guides them through the numbers and
motivates them to act.



Storytelling is critical to effective communication. As an example, if you
were to compare informing and telling someone about a recent vacation you
took, you’d see a subtle difference in the two approaches. With informing,
you’d just stick to the facts such as where you went, with whom you went,
how long you were gone, and what you did. However, with telling (or
communicating), you’d cover those same details but elaborate on why you
chose to go on vacation, what you enjoyed the most, and how it made you
feel. You may even motivate someone else to want to take a similar
vacation based on your experiences. Where informing strives to connect
with just the head, communicating seeks to touch the mind and heart.

If you’re simply passing along information, and you aren’t striving to make
a specific point, a neutral, passive approach is fine. However, if your goal is
to share a particular insight, then just informing your audience won’t be an
effective strategy. The act of informing doesn’t focus on preparing your
audience to interpret and understand the meaning and significance of your
key findings. An insight must be transmitted to the receiver in a manner that
will draw their attention, clarify what the data means, and persuade them to
act. To convey your insights in an effective manner that influences
decisions and drives action, you must embrace the familiar yet powerful
approach of storytelling.

Telling the Story of Your Data
Numbers have an important story to tell. They rely on you to give them a
clear and convincing voice.

—Stephen Few, data visualization expert

At the beginning of this chapter, I recounted how I shared what I thought
was a valuable insight with a senior executive. When I attempted to inform
him of how customers felt differently about one of the ecommerce team’s
core policies related to shipping, he abruptly rejected the data with a rude
shout. In retrospect, I didn’t do justice to my insight because I failed to
communicate it properly. It deserved more focused attention in a separate,
more targeted presentation—I needed to tell the story of those numbers.
Simply presenting some information and hoping it would somehow
resonate with the audience was very naive on my behalf. Sadly, I don’t



think I’m the only one who has stumbled across an interesting insight and
then struggled to convey it in a meaningful way to others.

For change expert John Kotter, the first step in any change process is to
create a sense of urgency that helps people understand why a change is
necessary (Kotter 2013). When you have an opinion or feeling that
something should change, it can be difficult to instill a sense of urgency
without sufficient supporting information. However, by having unearthed or
learned about an insight, you should already have all the raw materials—
data—needed to clarify why a change must be made and what the potential
repercussions will be if it isn’t made. Storytelling can further amplify the
power of your numbers, providing an engaging narrative that connects the
dots for your audience and compels them to act. When you craft your data
insight into a data story, you have a powerful vehicle for conveying
meaning, engaging your audience, and driving change (see Figure 1.4).

Figure 1.4 When you present your insights as data stories, you’re more
likely to influence decisions and drive actions that lead to value creation.

The goal of this book is to help you marry the science of data with the art of
storytelling. I will attempt to impart a sound understanding of why data
storytelling skills are essential to anyone who wishes to share insights with
other people in a more effective manner. You will learn the core
characteristics of a data story, and you’ll be introduced to the three core
pillars of data storytelling: data, narrative, and visuals. To prepare you for
your journey toward becoming a more effective data storyteller and change
agent, here’s an overview of the chapters in this book:

Chapter 2: Why Tell Stories with Data? You may not realize the
influential and integral role stories play in your life. This chapter will
explore the hidden power of stories and introduce a framework for



harnessing the power of data storytelling. It will also examine the four key
communication goals you should strive for when sharing data. This chapter
will explore different empirical studies that reveal the unique advantages
that narrative and visuals offer in terms of persuasion and memorability.

Chapter 3: The Psychology of Data Storytelling You may expect facts to
play a significant role in decision making. However, psychology and
neuroscience research reveals emotion plays a more powerful role than
logic and reason in decision making. In this chapter, you’ll learn more about
how the human mind processes both statistics and stories. It will explore the
various ways in which stories maintain an unexpected advantage over facts.

Chapter 4: Anatomy of a Data Story Data storytelling has been
associated with many different things—everything from data visualizations
to data presentations to even marketing campaigns. In this chapter, you’ll
receive a clearer understanding of what a data story is and the six essential
elements that comprise a data story. It will also examine your critical role as
the data storyteller and the importance of understanding your audience.

Chapter 5: Data: The Foundation of Your Data Story Data forms the
basic building blocks of your data stories. While this chapter doesn’t focus
on how to perform analysis, it will define the six attributes of an actionable
insight—a key ingredient of any data story. It will examine the exploratory
and explanatory steps in the analysis process that shape how stories are
formed. The chapter will also discuss the discipline that’s needed to develop
sound insights and not overwhelm audiences with too much information.

Chapter 6: Narrative: The Structure of Your Data Story If data experts
struggle in one area, it is how to create narratives for their insights. This
chapter begins by examining the different narrative models that are
available to us, and then shows you how to craft a data storytelling arc that
is based on the familiar dramatic arc introduced by Gustav Freytag. The
chapter then explores how to use storyboarding to organize your key points
into this narrative structure. It also reveals how to insert characters and
analogies into your data story to bring it to life.

Chapter 7: Visuals (Part 1): Setting Up the Scenes of Your Data Story
This chapter explores the power of data visualization in relation to
storytelling. It examines different visual perception theories to better
understand how humans interpret graphical information. This chapter also



focuses on the importance of facilitating comparisons for your audience.
You’ll learn the first three key principles of visual storytelling and how they
help you establish the visual scenes of your data story.

Chapter 8: Visuals (Part 2): Polishing the Scenes of Your Data Story
After setting up the initial scenes of your data story, this chapter introduces
the next four key principles of visual storytelling that help refine and
enhance the visual power of your data stories. It will review various tactics
on how you can remove unnecessary noise, draw attention to key data
points, make your content more approachable, and instill trust in your
numbers.

Chapter 9: Crafting Your Own Data Story In this final chapter, you’ll
see how all the data storytelling elements come together in real-world
examples. It will walk you through the different steps and strategies that go
into crafting a compelling data story. From these real-world scenarios,
you’ll gain a deeper appreciation of how the concepts and principles in this
book can be applied to your own insights so you can build compelling
narratives that are both fact-based and visually impactful.

As everyone continues to be inundated with data, you are going to
encounter more and more insights that will need their unique stories to be
told. The responsibility for how well they are understood by others and
whether they are acted upon falls on each of us. Maya Angelou, the
American poet and civil rights activist, once said, “There is no greater
agony than bearing an untold story inside you.” Similarly, it can be
burdensome to carry a critical insight with us and withhold its story from
others when it deserves to be shared. Through reading this book, you will
be equipped with all the data storytelling skills and knowledge you need to
see your insights are understood, embraced, and adopted. None of your
insights need be left behind ever again, and the world will be richer for it.
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Chapter 2 
Why Tell Stories with Data?

Sometimes reality is too complex. Stories give it form.
—Jean-Luc Godard, film director, screenwriter, and film critic

Before 1996, Steve Denning would have been skeptical of storytelling’s
effectiveness and importance. Like many other seasoned executives, he
generally viewed analytical as good and anecdotal as bad. In his time at the
World Bank—an international lending institution that provides funds for
infrastructure projects in developing countries—Denning had climbed the
corporate ranks to become the director of its Africa region and responsible
for more than a thousand employees operating in 43 countries. However, in
February 1996, shortly after his boss retired, he was unexpectedly displaced
from his position and pushed aside—the unfortunate victim of political
maneuvering, a situation that is far too common in large organizations.

As Denning discussed career options with a dismissive superior, it became
apparent that the new regime within the organization had no plans for him
despite his past contributions. When he pushed this leader for a meaningful
assignment, he was told he could try focusing on “information.” At that
point, Denning knew he was being completely marginalized. Rather than
resigning and restarting his career elsewhere, intellectual curiosity drove
him to look into the topic of knowledge management. While the World
Bank had development experts in a variety of fields—agriculture, health,
education, transportation, and so on—it was extremely difficult to tap into
this diverse knowledge on a consistent and efficient basis. However, with
the recent advances in information technology, Denning found the bank had
a massive opportunity to better consolidate, share, and leverage its wealth
of information—both internally and externally (Denning 2007).

The challenge he then faced was how to convince a change-resistant
lending organization that it needed to pivot its focus toward information
sharing. When Denning decided to get involved with knowledge
management, he was essentially starting from nothing; the financial
institution had no strategy, budget, or technology in place to support his



new assignment. For weeks, Denning attempted to generate interest for his
plans within the organization, but he wasn’t able to make much progress.

I used the traditional methods of communicating with no success. I gave
people reasons why the idea was important but they didn’t listen. I
showed them charts and they just looked dazed. In my desperation, I was
willing to try anything and eventually I stumbled on the power of a story.
(Denning 2000)

His unexpected discovery came during a 10-minute presentation to a group
of skeptical senior managers. Denning started his presentation by covering
the problems the organization was facing with knowledge management, and
then he shared a brief anecdote from Zambia to add color to what the future
might look like. The Zambia story was about how, in 1995, a health worker
from a remote village in Zambia—one of the poorest countries in the world
—found information on how to treat malaria from the Centers for Disease
Control (CDC) website, which was no small feat considering how relatively
new the Internet was. The World Bank had equally useful know-how on a
variety of poverty-related topics, but its knowledge was scattered and
mostly inaccessible—even from inside the organization.

The short anecdote from Zambia ignited his audience’s imagination for
exciting new possibilities at the World Bank in terms of sharing its
information more effectively. Through the process of storytelling,
Denning’s idea became theirs. After his presentation, he had senior
managers racing up to him to better understand how they could help drive
the initiative forward. Shortly thereafter, he was invited to present to the
entire senior management team, and later that same year, his castoff
assignment became an official corporate priority sanctioned by the
organization’s president. Initially, Denning thought the senior executives
had just come around to what was (in his mind) a good idea, but then he
started to recognize the influential effects of stories.

Even though Denning was able to win the support of several senior
managers at the World Bank with the Zambia story, change was still hard.
His ideas still faced strong resistance from the coalition of managers who
had originally banished Denning to what they had supposed would be an
inconsequential, fruitless assignment. While the Zambia story alone
wouldn’t sustain all his change efforts, it had begun to open Denning’s eyes



to the power of storytelling. In 1998, two years into the knowledge
management initiative, his opponents orchestrated a program review
meeting with the senior management team, hoping that support for his
program could be redirected into other areas. However, being wise to their
intentions, Denning came prepared with another impactful tale—this time
from Pakistan.

His new story focused on a recent request made to a World Bank field
office by the Pakistan government, which was having widespread issues
with its highways. The Pakistan highway authority was investigating a new
pavement technology and was looking for quick advice—in a few days—on
how to best proceed. Traditionally, the World Bank would not have been
able to respond in such a short timeframe, as it would have taken months to
research and assemble a formal report. Instead, the Pakistan field office
reached out to the World Bank’s community of internal and external
highway experts. In less than 48 hours, they received guidance on the new
pavement technology from experts in Jordan, Argentina, South Africa, and
New Zealand, including insights from the head of another highways
authority and a researcher writing a book on the pavement technology
(Denning 2001).

The Pakistan story struck a chord with the senior management team—they
recognized the tremendous potential of being able to respond quickly to
requests from the remote corners of the bank’s operations. The leadership
team was determined to replicate and extend what had been done for its
highways community to the rest of the bank’s areas of expertise. To the
chagrin of Denning’s detractors (who expected a court martial–type
hearing), the Pakistan story further galvanized the bank’s desire to become
an agile, knowledge-sharing organization. Soon, Denning began hearing the
same Pakistan story being passionately repeated by others in meetings, even
by the World Bank’s president.

Denning was able to take the World Bank from having no budget, no
strategy, and no technology for knowledge management in 1996 to being
recognized as a world leader in information sharing by 2000 with over 100
communities of practice. He attributed much of his success to stumbling
into the power of storytelling. Denning stated, “When it comes to inspiring
people to embrace some strange new change in behavior, storytelling isn’t
just better than the other tools. It’s the only thing that works” (Denning



2012). This insight inspired him to leave the international financial
institution in 2000 so he could evangelize what he had learned about
storytelling as a leadership consultant and author.

If I asked you to stop reading and reflect on what you’re read so far, what
do you remember? Do you recall how many countries Denning was
responsible for when he was the director of the Africa region? Probably not.
However, I’m fairly confident you could retell the Zambia story or the
Pakistan story to a friend or colleague. That’s just a small taste of the power
of stories. When we recognize how storytelling has advanced our human
civilization and how it continues to influence us each day, we begin to
understand the immense utility it offers us as we seek to communicate
important insights.

Humans Are Storytelling Creatures
After nourishment, shelter, and companionship, stories are the thing we
need the most in the world.

—Philip Pullman, author

For thousands of years, storytelling has been an integral part of our
humanity. When humans gained their mastery of fire over 400,000 years
ago, the campfire soon became a focal point of early storytelling. A 1970s
study of the Ju/’hoan people of Namibia and Botswana—one of the last
remaining hunter-gatherer societies—found 81% of their firelight
conversations centered around telling stories (Balter 2014). While
storytelling is commonly associated with entertainment, stories served a
more foundational purpose for human society—learning. Storytelling
became an effective way of passing along life-saving knowledge,
reinforcing cultural standards, instilling moral values, and building social
bonds—all essential to communal living.

Storytelling methods evolved significantly over the millennia, though they
began as just spoken words shared around a campfire. Over 30,000 years
ago, prehistoric hunters painted beautifully detailed depictions of various
animals such as bison and deer on the walls of the Chauvet Cave in
southern France. It represented a significant milestone in storytelling, as
oral stories could be enhanced with visual images. Another milestone



occurred when the ancient Sumerians in southern Mesopotamia introduced
the first written language, Cuneiform, in 3500–3000 BCE. Oral stories such
as The Epic of Gilgamesh—the earliest surviving work of literature—could
be recorded and shared in a consistent manner and reach a far greater
audience than was previously possible.

Today in our digital age, stories continue to appeal to us just as much as
they did to our ancient ancestors. Stories play a vibrant role in our daily
lives—and yet we may not realize how much they do. A 2017 study
estimated that US adults spend more than 12 hours per day consuming
major media (eMarketer 2017). Stories form the backbone of the news,
books, television shows, and movies we consume. With the growth of social
media, we have all become storytellers, sharing our struggles and victories
with friends and family. One of the most popular features on Instagram and
Snapchat is the stories feature that lets users post photos or videos for 24
hours. Instagram Stories is credited with adding 200 million users in its first
year—160% growth (Kastrenakes 2017).

We’ve also seen the rapid rise of the global TED Talks phenomenon. Much
of TED Talks’ success can be attributed to new-age storytelling that is both
free and easily accessible online. Analysis of the 500 most popular TED
Talk presentations found that stories made up at least 65% of their content
(Gallo 2014). Modern-day storytelling is also poised to be further
transformed as virtual reality becomes mainstream, and people are able to
fully immerse themselves in the narrative as full participants.

Aside from our media consumption, our daily interactions with work
colleagues, classmates, friends, and family members are also heavily
centered around stories. Throughout your workday, you may recount
different experiences you’ve had to coworkers in and between meetings.
Interestingly, 65% of our daily conversations are comprised of social topics
or gossip, which are essentially stories about people (Dunbar 2004). When
you get home from work, the storytelling continues as you interact with
your spouse, children, and friends. For example, as a parent, you might
console a child who is struggling in school by sharing a similar experience
you had when you were his or her age.

After a long day of telling and listening to stories, your narrative-hungry
brain still isn’t completely satisfied. When we lay down to rest each night,



our brains conjure up new adventures to feed our need for narrative in the
form of dreams—at least four to six times per night (Schneider and
Domhoff 2019). Even when we’re awake the next day (or somewhat awake,
if we spent the prior night binge-watching a new TV series), we are
constantly daydreaming, essentially fantasizing about the mundane and
important matters we encounter. For example, on your commute to work,
you may wonder what it would be like to own a luxury car like the guy in
front of you, or in the first meeting of your day, what it would be like to
stand up to a belligerent coworker. It’s estimated that we spend about 14
seconds per daydream and generate about two thousand daydreams each
day—almost a third of each day (Gottschall 2012).

As human beings, our brains are inescapably hardwired for stories. Unless
you’re presenting your insights to robot overlords—let’s hope you’re not—
your human audience will be innately receptive to storytelling. If you wish
to convey your insights more effectively, it’s essential that you learn how to
tap into the power of storytelling.

Stories Beat Statistics
Storytelling is the most powerful way to put ideas into the world today.

—Robert McKee, screenwriting expert and author

Despite our natural inclination for stories, analytically minded individuals
and organizations may find it difficult to see how stories could be more
powerful than statistics. While facts are seen as hard and objective, stories
are often viewed as soft and subjective. Left-brained people may
inadvertently look down on storytelling as a creative exercise that is
reserved for their right-brained peers. As a result, we can underestimate the
power stories wield over us that numbers alone can’t match. In fact, when
statistics are pitted against stories, it’s not even a fair fight—statistics don’t
even last the first minute of the opening round.

Time and time again, storytelling has proven to be a powerful delivery
mechanism for sharing insights and ideas in a way that is more memorable
and persuasive than just pure facts. Stanford professor and Made to Stick
coauthor Chip Heath routinely highlights the memorability advantage that
stories possess over statistics in one of his university courses on



communication. For an exercise in his course, he divides his classroom into
groups of six to eight students and provides them with various crime data.
He then has the students in each group deliver a one-minute persuasive
pitch to their group on why nonviolent crime is or isn’t a serious problem.
After each student has presented their argument to their group, the other
students rate each individual’s performance. When the students are invited
to watch a short movie clip, they think the classroom activity is over.

However, Professor Heath then abruptly asks the students to write down
every idea they can remember from their peers’ speeches. Even though no
more than 10 minutes have passed, the students often struggle to recall one
or two ideas from the pitches they heard—many of them aren’t able to
remember a single thing from some of the speeches they heard only
moments earlier.

In the average one-minute speech, the typical student uses 2.5 statistics.
Only one student in ten tells a story. Those are the speaking statistics.
The “remembering” statistics, on the other hand, are almost a mirror
image: When students are asked to recall the speeches, 63% remember
the stories. Only 5% remember any individual statistic. (Heath and
Heath 2008)

Regardless of how highly some of the students were rated by their peers,
the articulate speakers’ ideas were no more memorable than those of the
poorly rated ones. In the moment, the other students enjoyed their eloquent
pitches, but their ideas evaporated and were easily forgotten without a story
to anchor them. Even though statistics were an integral part of the students’
pitches, they are nowhere near as memorable as stories.

When you’re looking to drive certain behaviors or actions, stories have also
proven to be more persuasive than statistics. In 2004, researchers at
Carnegie Mellon University created an experiment in which people were
given five one-dollar bills for completing a survey, as well as a pamphlet
for Save the Children, a charity focused on the welfare of children
worldwide. The researchers asked the participants to read the pamphlet and
offer a donation if they wished in an envelope that was provided. There
were two variations of the charity pamphlet. One version was loaded with
statistics on how people in different African countries were being impacted
by food shortages and droughts. For example, it highlighted how severe



rainfall deficits in Zambia had resulted in a 42% drop in maize production,
leaving 3 million Zambians with insufficient food. The second version of
the pamphlet took a story-based approach. It focused on the challenging
circumstances of a seven-year-old girl named Rokia from Mali, Africa,
whose family was desperately poor and facing starvation.

On average, the participants who received the statistics-based version
donated $1.14. The individuals who were given the Rokia pamphlet
contributed $2.38—more than double the donations generated by the
numbers-based pamphlet. The researchers found people responded better to
identifiable victims than statistical ones. The story about a representative
but fictional Malian girl proved to be more relatable and personal than the
faceless statistics on millions of people suffering in Africa. This study
shows how a simple story can connect emotionally with an audience and be
far more persuasive than a litany of statistics (Heath and Heath 2008).

While stories clearly dominate statistics from both a memorability and
persuasiveness perspective, it’s rarely a battle between facts and anecdotes
—or even facts and other facts. The real clash is actually between stories:
the prevailing incumbent and a new challenger. As storytelling creatures,
we routinely form narratives to help us understand the world around us.
When we experience different events or encounter various facts, our minds
seek to make sense of them by forming stories around them. For example, if
you have had some bad experiences with graduates from a particular
university, you may create a negative narrative in your mind about people
who went to that school. Suddenly, you judge everyone from the university
by what you’ve experienced on just a few unfortunate occasions.
Sometimes these internal narratives we form not only shape our beliefs and
opinions but also become deeply rooted in our identity. For example, the
narratives you have formed around gun control or climate change are most
likely aligned with your political ideology—who you are as an individual.

When your insight runs into resistance, it is because the new information
you’re sharing challenges or disrupts the prevailing story in your audience’s
minds. It’s never as simple as replacing an outdated or incorrect fact with a
new, better one. When you dislodge a particular key fact, you can also
dislodge or break the narrative that surrounds and encompasses it. As
Putting Stories to Work author Shawn Callahan said, “You can’t beat a story
with fact. You can only beat it with a better story” (Callahan 2016). In the



next chapter, I’ll explore this topic in more depth, but for now it’s important
to realize that when you’re introducing a new set of facts, you also need to
consider the new narrative that will accompany them. Understanding your
intended audience’s existing narrative about a topic should inform how you
position your new insight. The Story Factor author Annette Simmons
stated, “Resistance always has a story. Understanding the unique story of
resistance to your new idea enables you to successfully negotiate a new
story that is more attractive than the old one” (Simmons 2006).

For example, a new business executive at a multinational company was
forced to confront a misleading narrative that was impeding the progress of
a Japanese ecommerce division. He inherited a struggling department that
was experiencing declining year-over-year online revenue. As the new
leader met with the existing team, he recognized they attributed their falling
revenue performance to currency fluctuations between the Japanese yen and
US dollar—something the team was powerless to control. With the help of
a sharp analyst, he was able to confirm the currency differences had almost
no effect on their sliding online sales—the prevailing story turned out to be
a myth.

Armed with this new insight, he set about debunking the faulty currency
story and introducing a better narrative that the ecommerce team wasn’t
helpless at all, let alone at the mercy of currency fluctuations—it could
shape its own destiny. Shortly thereafter, his re-energized team was able to
identify an optimization to its email marketing practices that generated over
$300,000 per week in incremental revenue alone. Subsequent
improvements to their revenue performance would never have been
possible without reframing his team’s circumstances with a better narrative.
Rather than seeing stories and statistics as two competing forces, it’s better
to seek confluence between them. Ultimately, when data and stories work
together, your insights can help form a better narrative that can chart a new
direction.

Three Essential Elements of Data Stories
Maybe stories are just data with a soul.

—Brene Brown, research professor and author



Data storytelling involves the skillful combination of three key elements:
data, narrative, and visuals. Data is the primary building block of every
data story. It may sound simple, but a data story should always find its
origin in data (more on this in Chapter 4), and data should serve as the
foundation for the narrative and visual elements of your story. Figure 2.1
highlights the unique, complementary relationship between these three
elements as they contribute in distinct ways to the telling of a data story.

Explain. When narrative is coupled with data, it helps to explain to
your audience what’s happening in the data and why a particular
insight is important. Ample context and commentary are often needed
to fully appreciate an analysis finding. The narrative element adds
structure to the data and helps to guide the audience through the
meaning of what’s being shared.

Enlighten. When visuals are applied to data, they can enlighten the
audience to insights that they wouldn’t see without charts or graphs.
Many interesting patterns and outliers in the data would remain hidden
in the rows and columns of data tables without the help of data
visualizations. They connect with our visual nature as human beings
and impart knowledge that couldn’t be obtained as easily using other
approaches that involve just words or numbers.

Engage. Finally, when narrative and visuals are merged together, they
can engage or even entertain an audience. From an early age, much of
our learning and entertainment is based on a combination of narrative
and visuals in the form of illustrated story books and animated
television shows. Even as adults, we collectively spend billions of
dollars each year at the movies to continually immerse ourselves in
different lives, worlds, and adventures. While the cutting-edge special
effects capture our interest, a good story is what holds our attention
and transports us to other places and perspectives.



Figure 2.1 In data storytelling, all of the different elements—data,
narrative, and visuals—complement each other in different ways.

Whether you’re working with data, narrative, or visuals, each element can
be powerful individually. You can achieve some level of success with a
thought-provoking statistic, a compelling narrative, or stunning data
visualization. However, it’s the skilled blend of data, narrative, and visuals
in a data story that can harness the unique contributions of all three
elements. When you combine the right visuals and narrative with the right
data, you have a data story that can influence and drive change (see Figure
2.2).

Figure 2.2 When you combine the right data with the right narrative and
visuals, you have a data story that can drive change.



Essentially, data storytelling is a form of persuasion. It employs data,
narrative, and visuals to help an audience see something in a new light and
to convince them to act. In his treatise Rhetoric, the ancient Greek
philosopher Aristotle outlined three key modes of persuasion—ethos, logos,
and pathos—which are known as the rhetorical triangle. However, he also
mentioned two other forms of persuasion you should be aware of:

Ethos—an appeal to credibility

Logos—an appeal to logic or reason

Pathos—an appeal to emotion

Telos—an appeal to purpose

Kairos—an appeal to timeliness (opportune moment)

While some forms of communication may only rely on a few of these
persuasive appeals, a data story depends on all five. As Figure 2.3 shows, a
data story closely aligns to each of Aristotle’s appeals, making it one of the
most powerful forms of communication available to us.



Figure 2.3 If we expand the traditional rhetorical triangle to include telos
and kairos, we can see how all of these persuasive appeals can come
together in a data story, starting at the top with the ethos of the speaker and
moving down to the pathos (narrative) and logos (data) appeals to the
audience.

First, from an ethos perspective, the success of your data story will be
shaped by your own credibility and the trustworthiness of your data.
Second, because your data story is based on facts and figures, the logos
appeal will be integral to your message. Third, as you weave the data into a
convincing narrative, the pathos or emotional appeal makes your message
more engaging. Fourth, having a visualized insight at the core of your
message adds the telos appeal, as it sharpens the focus and purpose of your
communication. Fifth, when you share a relevant data story with the right
audience at the right time (kairos), your message can be a powerful catalyst
for change. I believe Aristotle would have been impressed by the
persuasiveness of data storytelling.

Driving Action with Data Stories



If you wish to influence an individual or a group to embrace a particular
value in their daily lives, tell them a compelling story.

—Annette Simmons, storyteller and author

Several years ago, I got an unexpected taste of the power of data
storytelling and its potential for influencing change when I worked with a
business-to-business marketing department for a large technology company.
Each month, as an external consultant, I would prepare and deliver a
monthly analysis of their online marketing sites and campaigns. After
reviewing their key metrics for the previous month, I would then share the
results of a couple of exploratory analyses. Because I had never met this
marketing team in person and our interactions were mainly limited to the
monthly call, it was difficult to gauge their interest in the findings I shared
each month.

On a particular monthly review, I examined a web page on their site that
directed prospective leads to either phone a call center or complete an
online lead form. Whenever the call center was closed, the page’s content
would direct people to just the online form. As I analyzed the traffic to this
page on an hourly basis, I noticed a decent number of unique visitors were
visiting the lead page before and after the call center’s office hours (see
Figure 2.4). Based on a simple data story, I recommended expanding their
call center hours to capture more of these potential leads with a live sales
representative.



Figure 2.4 A data chart similar to this one revealed an opportunity for the
technology company to extend its call center hours to capture more leads
with its telephone sales agents.

After I shared this insight, I didn’t get any reaction from the customer.
However, on a subsequent call a few weeks later, the marketing director
mentioned in passing at the end of the call that they had tested my theory
about extending the call center hours. She said they had run a short trial
with extended hours, but it didn’t deliver a significant return, so they
decided to stick with their existing call center hours.

After the call ended, I was flabbergasted they had implemented my
suggestion. As an outsider to this organization, it was no small feat that I
had persuaded such a large technology company to change something.
While my insight hadn’t uncovered a large amount of incremental leads or
revenue, it did trigger a decision to test my idea. To incur the costs of
testing such an idea with their call center wasn’t insignificant. Although I
wish I could say my recommendation generated a significant positive return
for this company, it did drive a change—even if it was only a temporary
assessment. All that an insight can offer is potential value. There’s no
guarantee that an insight will deliver on its promise when it is acted on.
However, getting an organization to experiment and explore an insight’s



potential is a major accomplishment. Even when an insight fails to reach its
full potential, you still gain additional knowledge from taking action, which
may eventually lead a related enhancement in the future.

When you uncover a new insight you want to share with others, you have
four key objectives for your communication. In the strongman game known
as high striker, you prove your strength by hitting a lever with a large
hammer to ring a bell suspended at the top of a tower. Similarly, the
strength of your message can be judged by how many communication
levels it can reach (Figure 2.5). At the first, basic level, you want your
insight to catch and hold the attention of your audience. In today’s fast-
paced work environment, it can be difficult to catalyze interest in a new
insight and ensure it receives the proper attention it deserves. There’s
always a lot of noise that can obscure important signals. If your insight fails
to capture an audience’s attention in its limited window of opportunity,
other competing information and distractions will draw away their focus,
and your insight will go nowhere.

Figure 2.5 The strength of how you communicate an insight can be
measured by what effect it has on your audience. Driving an action is the
ultimate goal, as your insight will then have the potential to create value.



Once you have their attention, you want your audience to understand your
insight. While your audience may give you their attention, that doesn’t
mean they also fully grasp what your insight means. If they misinterpret
what you’re sharing with them, it could lead to the wrong decision and
outcome. When your idea is concrete and clear in the minds of your
audience members, you have a shared understanding to build on—whether
or not they agree with your findings.

On the third level, you would like your audience to remember your insight.
A majority of the information we receive is understandable, but it is also
transitory and disposable. It can be shocking how much information is
never retained more than a few moments before being cast off as
unimportant. You want your insight to resonate enough to be recalled by
your audience. If your audience goes on to share your insight with others,
you know it has been retained in their memories. Narrative will be critical
to ensuring your insights take root in the minds of your audience and are
not easily forgotten and lost.

The bell at the top of this scale represents the highest level that can be
achieved: to have your audience act on your insight. While it is nice to have
an insight understood and remembered, it won’t drive any value if it never
leads to any form of action. Your data communication must be persuasive if
it’s going to inspire or motivate people to act. It will require a skilled blend
of both narrative and visuals to propel your insight up to this final level. An
effective data story will pass all four rungs, striking the action bell at the
top. Less effective attempts at communication may rise up to a certain level
but fail to ring this essential bell. Where facts struggle to be memorable and
persuasive, it’s something that narrative does with ease. Merging your
evidence with narrative seems only—logical.

The act of combining narrative with data is not always as straightforward as
it sounds. In the Carnegie Mellon study where the story pamphlet
outperformed the statistical version, the researchers also tested what would
happen when the participants received both of the pamphlets. They were
curious to see whether the combination of an emotional story and rational
evidence would produce even better results through the wealth of
information being shared. While this merged experiment outperformed the
statistics version ($1.43 vs. $1.14), it didn’t come close to challenging the
pure story-based approach ($2.38).



Based on this outcome, some may question the need to craft data stories
when narrative alone appears to work best. However, rather than just
appending a story to a bunch of statistics, the most success will come from
weaving both elements into a cohesive data story. The mere presence of
narrative will have a positive halo effect on your insights. However, the
more integrated they are, the more potent they will be together. In Chapter
6, you’ll learn how to build narrative structures around your key insights so
you can strike the action bell with your audiences.

Why Your Insights Need Narrative and
Visuals

Stories change people while statistics give them something to argue
about.

—Bernie Siegel, author and surgeon

The right fact at the right moment may catch your attention, but it may not
speak as well to other people as it does to you. On its own, data often
doesn’t possess the inherent strength needed to be more than just noise—let
alone to drive action. Without the right context and explanation, it can
easily be misunderstood, forgotten, or dismissed. Fortunately, data doesn’t
have to go it alone. It can lean on the complementary abilities of narrative
and visuals to convey its message in a memorable and persuasive way.

The combination of narrative and data can help etch facts into your
audience’s memory and encourage them to act on your ideas. In 1969,
researchers at Stanford University conducted an experiment to test the
influence of narrative on memory. In the trial, two groups of students were
asked to study and remember words from 12 sets of words—each
containing 10 random nouns. The control group studied the words using
rote learning and rehearsal. Meanwhile, the rest of the students were told to
construct a meaningful story around the words in each list. When the
students were asked to recall the words from each of the 12 lists, the
narrative group were able to recall six to seven times as much as the control
group could (Bower and Clark 1969). The Stanford professors believed the
thematic organization of the narrative assisted the students’ memory of the



words. While this study focused on lists of words, a similar effect could
happen with the key statistics within a well-constructed data story.

Lawyers are often faced with the difficult challenge of assembling a story or
narrative from a set of facts. In the late 1980s, researchers at the University
of Colorado wanted to explore how storytelling influences how juries
perceive presented evidence. The focus of their study was a real 1983
criminal case involving a Boston bar fight that resulted in a stabbing death.
There was some debate as to whether the smaller man was simply
defending himself from a much larger, aggressive bully or if it was
homicide. When the study’s participants heard the evidence from both sides
as it was presented at the actual murder trial, 63% agreed it was murder.
However, when the prosecuting attorneys presented the same evidence in a
story format, 78% were convinced of his guilt. On the other hand, when the
defending attorneys shared their evidence in a story format, only 31% felt
the man was guilty of murder (see Figure 2.6) (Pennington and Hastie
1988). This mock trial showed how the combination of data and story can
have a powerful persuasive effect—strengthening the argument for or
against the defendant. Ultimately, you want narrative on the side of your
insight.



Figure 2.6 When the prosecuting or defending attorneys used a story format
for presenting their evidence, it had a significant influential effect on the
mock trial decision.

While we’re just beginning to see data being combined with narrative with
more regularity, it’s not uncommon for us to see data accompanied by
visuals. Data can be complex to process and cumbersome to share.
However, visual representations of the data in the form of charts and
diagrams can be used to convey the essence or meaning of an insight in a
more effective manner than what would be possible with text or speech
alone. By adding relevant visuals to a data story, you tap into the most
effective method for transmitting information to other human beings.
Stanford Professor Robert E. Horn noted that when visual elements are
closely intertwined with words, they offer “the potential for increasing
human ‘bandwidth,’ or the capacity to take in, comprehend, and more
efficiently synthesize large amounts of new information” (Horn 2001). For
this reason, data visualizations play an integral role in the sharing of data
insights and the formation of data stories.

The most dominant sense that we have as human beings is vision. It’s
estimated more than 50% of the brain is focused on processing visual
stimuli—outpacing the processing spent on our other four senses combined



(Hagen 2012). As early as 1894, Professor E.A. Kirkpatrick shared a study
where students had a higher recall rate of 10 common objects (bird, door,
pencil) after three days when they were shown the objects (6.35 items)
compared to when they only read or heard the names of objects (2.23 and
1.25 items respectively) (Kirkpatrick 1894). After publishing his findings in
the first volume of the Psychological Review, multiple researchers have
since confirmed the Picture Superiority Effect, in which pictures are more
easily recalled than words. For example, in 1970, researchers at the
University of Rochester studied the recall of pictures by exposing study
participants to more than 2,500 pictures for 5–10 seconds at a time. Up to
three days later, the participants could recall over 90% of the images
(Standing, Conezio, and Haber 1970).

While pictures have proven to be more memorable than text, the benefits of
visuals extend beyond just recall and recognition. In 1996, researchers at
Michigan State University examined the effects that pictures had on health-
related communications. In their experiment, the researchers gave either full
text or illustrated instructions on wound care to 400 patients who visited an
emergency room for lacerations. They discovered the illustrated instructions
outperformed the text-based ones in multiple ways. As shown in Figure 2.7,
the patients who received the illustrated instructions were more likely to
have read the instructions (98% vs. 79%), comprehended the content (46%
vs. 6%), and acted on the wound care advice (77% vs. 54%). In addition,
the patients with less than a high school education (24%) saw an even larger
positive difference between the two formats in terms of comprehension and
compliance (Delp and Jones 1996).



Figure 2.7 In each key area of focus, the illustrated instructions
outperformed the text-based instructions.

Along with drawing attention and assisting with comprehension and recall,
visuals can also be persuasive. While there is still limited research into the
persuasive power of data visualizations, two recent studies shed some light
on their potential influence. In 2014, researchers at the New York
University performed an experiment in which they evaluated the attitudes
of people on one of three topics: incarceration, corporate income tax, and
video games. Using a Likert scale, they determined how much each
individual agreed with a particular stance on the subject matter before and
after they were exposed to additional information via data tables or data
charts. They found data charts to be persuasive when an individual didn’t
already possess a strong opposing opinion. For example, if you had a
neutral or weak position on whether incarceration reduces crime rates, you
will be more likely to be persuaded by charts that show mass imprisonment
doesn’t decrease crime than someone who already has a strong counter
opinion. The study showed the data charts had a modest but consistent
persuasive effect (8% increase) when compared to data tables (Pandey,
Manivannan, Nov, Satterthwaite, and Bertini 2014).



In another 2014 study, researchers at Cornell University tested the influence
of trivial graphs on the persuasiveness of information. In one of their
experiments, they tested the acceptance of a scientific claim for a made-up
drug that could enhance immune function and significantly reduce the
chances of catching a cold. For one version of the claim, they used only text
to share the information; another version included both text and a graph.
The inclusion of the data visualization had a dramatic persuasive effect:
97% who saw the graph believed the drug would work, compared to 68%
who received the text-only version (43% difference) (Tal and Wansink
2016). While these different empirical studies highlight the influence of
narrative and visuals, I’d like to share a real-world example in which these
two elements helped to drive action where facts alone couldn’t.

In late 2014, California experienced a serious measles outbreak that was
traced back to people who had visited the Disney theme park during four
days in December. The Disney measles exposure led to 125 measles cases,
110 of which were based in California. Of the 49 California individuals
who were not vaccinated, 28 were unprotected due to their personal beliefs
against vaccination (CDC 2015). The measles virus is so contagious that if
someone who is infected with measles entered a room filled with 10
unvaccinated people, nine of them would immediately contract the virus.
Anyone entering that same room in the next two hours could also be
infected (University of Pittsburgh 2015). Fortunately, the measles, mumps,
rubella (MMR) vaccine is very effective at preventing infection, but only if
there’s a high concentration of immune people to impede the spread of the
disease to unprotected people such as young infants and others with
compromised immune systems.

When pediatrician and state senator Richard Pan introduced Senate Bill 277
in 2015, he needed a way to convince fellow legislators of the need for
mandatory vaccinations. While studying medicine at the University of
Pittsburgh, Pan gained first-hand experience with the devastating effects of
a measles outbreak in Philadelphia in 1991, which sickened 900 people and
killed nine children (Bay Area News Group 2017). He faced two significant
challenges. First, it is difficult for many people to fully grasp the abstract
concepts of herd immunity and exponential growth. Second, some of his
fellow politicians were concerned about making vaccination a prerequisite
for attending public school, thereby limiting access to education. Allowing



some people to opt out of vaccination based on personal or religious beliefs
was often viewed as inconsequential and a minor concession to individual
rights.

In his research to help demonstrate the potential danger of not achieving
herd immunity (approximately 92–95% vaccination rate for measles),
senator Pan discovered an outbreak simulator called FRED Measles. This
tool, developed at his alma mater, the University of Pittsburgh, was
designed to visually depict the spread of contagion if an outbreak occurred.
With this new modeling tool, he could visually show fellow senators how
an epidemic could quickly erupt within their respective county if 20 percent
of the schoolchildren were not vaccinated (see Figure 2.8). Former state
senator Marty Block was initially skeptical of the bill, but after watching a
measles outbreak simulation for his constituency, he recognized the bill was
important to protecting his state’s public health. The former senator stated,

If people decide to put themselves in harm’s way as a knowing decision,
it bothers me still, but that may be their right. When I saw the
simulation, it was clear that they were putting others in harm’s way.
That’s when it became to me a very important thing for the government
to legislate. (Hare 2017)

Figure 2.8 FRED Measles shows how a measles outbreak will expand
exponentially within a county if there is only an 80% vaccination rate.

Source: Public Health Dynamics Laboratory, University of Pittsburgh.

Despite the compelling evidence supporting the need for mandatory
vaccinations, the bill faced stiff opposition from antivaccine advocates—



even resulting in death threats being made to Pan and his coauthor, senator
Ben Allen. However, in June 2015, Pan’s Senate Bill 277 was successfully
signed into law, and California’s kindergarten vaccination rate rose to 96%
in 2016—the highest rate since 2001. With the help of the FRED Measles
tool, Pan and other provaccine advocates were able to build a data story for
the importance of MMR vaccinations and what could happen without the
life-saving herd immunity.

As the different empirical studies and this real-life example have shown,
both narrative and visuals can make valuable contributions to the
effectiveness of your insight-related communications. Yes, it may take some
effort to craft an insight into a data story; however, the potential payoff will
be worth the investment. In fact, it may be the only effective means for
conveying your insight to an audience that may be initially skeptical of your
facts and figures. Data storytelling gives your insight the best opportunity to
capture attention, be understood, be remembered, and be acted on. An
effective data story helps your insight reach its full potential: inspiring
others to act and drive change. That’s all anyone who has uncovered a
meaningful insight can ask for—especially when it can save lives.
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Chapter 3 
The Psychology of Data Storytelling

Stories not only give us a much-needed practice on figuring out what
makes people tick, they give us insight into how we tick.

—Lisa Cron, story analyst and author

When you work with data on a regular basis, it can be difficult to see why
solid evidence can’t be compelling in its own right—without the need for
storytelling. When we’re convinced of the strength of our findings, we say
“the facts speak for themselves.” In other words, if people are simply
exposed to the same numbers as we were, they will be equally enlightened.
In these situations, we expect rational human beings to appreciate the
soundness of our well-founded insights, arrive at the same conclusions, and
be equally motivated to pursue a logical course of action. However, we
often discover—to our disappointment—that the facts don’t seem to stand
on their own. In attempting to pass along our discoveries, something is
somehow lost in translation. When an audience fails to grasp the
significance of our findings, we are left wondering how this could happen
when the numbers spoke so clearly and forcefully to us.

A Hungarian doctor named Ignaz Semmelweis (1818–1865) found himself
in this predicament after making a significant lifesaving discovery in the
field of obstetrics. In 1846, Semmelweis was appointed as the first assistant
to the professor of obstetrics at a large Vienna-based maternity hospital that
had two clinics for training doctors and midwives. Similar to other hospitals
around the world at this time, many maternity patients were dying of a
mysterious illness called puerperal or childbed fever. Healthy, expecting
women would suddenly become ill and die shortly after giving birth to their
children—less than a day or two later.

Employing his statistical training (see Figure 3.2), Semmelweis made an
alarming discovery: the doctors’ clinic in his hospital had an average
mortality rate of 9.9%, which was significantly higher than that of the
midwives’ clinic (3.9%). He became curious as to why there was a
noticeable difference between the two clinics and was determined to



identify the cause. At the time, there was no notion of germs or infections,
so the hospital staff had considered a variety of potential causes such as bad
air (miasma), overcrowding, cold temperature, and delivery methods—all to
no avail.

Figure 3.1 Ignaz Semmelweis (1818–1865)
Source: https://commons.wikimedia.org/wiki/File:Ignaz_Semmelweis_1860.jpg. Public domain.

https://commons.wikimedia.org/wiki/File:Ignaz_Semmelweis_1860.jpg


Figure 3.2 From 1841 to 1846, Ignaz Semmelweis found the hospital’s
maternity clinic for student doctors (Clinic #1) had a childbed fever
mortality rate that was more than double that of its midwife clinic (Clinic
#2).

The high mortality rate in the first clinic weighed heavily on Semmelweis’s
mind when an unexpected breakthrough came from a tragic accident. A
friend and teacher whom Semmelweis admired was conducting an autopsy
when he was inadvertently poked by a student’s scalpel. The professor died
shortly after receiving this minor injury. As Semmelweis performed the
difficult post-mortem examination, he noticed a strong similarity in the
pathology of his friend’s illness and that of the women who died of childbed
fever. From this unexpected observation, Semmelweis began to form an
interesting hypothesis.

At the Vienna hospital, it was common for the student doctors to perform
autopsies in the morning and then spend the rest of their day attending to
patients in the first clinic—without ever properly disinfecting their hands.
Unlike the doctors, the midwives performed no autopsy work and were not
routinely in contact with any corpses. Semmelweis hypothesized that some
kind of poisonous particles were being transferred by the doctors from the
cadavers to the patients in the first maternity clinic. He found a chlorinated
lime solution was strong enough to remove the putrid smell of the autopsy
tissue from the doctors’ hands and determined it would be ideal for
removing these deadly contaminants.



Two months after the death of his friend, he introduced a new handwashing
policy for the doctors to use the chlorinated lime solution after autopsies.
When he launched the new policy, the monthly mortality rate was 12.2% in
the doctors’ clinic (see Figure 3.3). Semmelweis’s new policy had an
immediate impact, and the death rate was lowered to 2.2% (an 82%
decrease). After several months of significantly lower mortality rates, he
still observed student doctors who were not following the policy. After
introducing stricter controls on the negligent doctors, Semmelweis was able
to lower the mortality rate even further, including two months where no
mothers died of childbed fever.

Figure 3.3 After introducing his handwashing policy, Clinic #1’s childbed
fever mortality rate dropped from 12.2% to 2.2% (82% decrease).
Semmelweis was able to reduce the mortality rate to 0% in two separate
months (March 1848 and August 1848) before his unfortunate dismissal in
March 1849.

Semmelweis couldn’t scientifically prove why his handwashing policy
worked; that wouldn’t happen until the French chemist Louis Pasteur
(1822–1895) discovered the germ theory of disease in the mid-1860s. What
the doctor had was more than 18 months of statistical data showing his
handwashing approach worked and that such practices could save the lives
of thousands of expectant mothers. He had uncovered an important truth
about childbed fever. But was it enough?

Semmelweis believed he had made a major breakthrough for obstetrics and
“expected that the truth and the importance of his work would lead to its
ultimate acceptance without further effort on his part” (Semmelweis 1861).
Essentially, he felt the facts should speak for themselves and left it to his



medical students and colleagues to share this new knowledge. However,
rather than lauding Semmelweis’s valuable discovery and adopting his
methods, the established medical community criticized, ridiculed, and
resisted his ideas. None of the doctors could agree with Semmelweis that he
had uncovered the single source of childbed fever. To them, his discovery
was just one of 30 possible causes of the illness. More important, his
medical peers couldn’t accept their hands were the primary harbingers of
these deaths, and that better hygiene could save lives.

The famous French philosopher Voltaire once said, “It is dangerous to be
right in matters on which the established authorities are wrong.”
Semmelweis paid dearly for his untraditional ideas about handwashing. In
1849, he was unable to renew his position in the maternity ward and was
blocked from obtaining similar positions in Vienna. A frustrated and
demoralized Semmelweis moved back to Budapest. After waiting more
than 10 years for his handwashing practices to catch on, he finally
published his life’s work, entitled The Etiology, Concept, and Prophylaxis
of Childbed Fever in 1861. Half of his lengthy 500-page book was devoted
to his childbed fever research, and the other half focused on angrily
disputing arguments made by his many critics. Unfortunately, his book
ended up being refuted and openly attacked in medical lecture halls and
medical publications throughout Europe. In response to unfavorable
reviews, he wrote increasingly irate letters to prominent European
obstetricians denouncing them as irresponsible murderers and ignoramuses.
The rejection of his lifesaving insights affected him so greatly that he
eventually had some kind of mental breakdown, and he was committed to a
mental institution in 1865. Two weeks later, he was dead at the age of 47—
succumbing to an infected wound inflicted by the asylum’s guards.

Semmelweis’s data met three key criteria—his insight was truthful,
valuable, and actionable. From a truth perspective, while he didn’t discover
the actual microbes that were infecting women with childbed fever, he did
introduce a preventive solution with credible data to support its
effectiveness. From a value viewpoint, if his handwashing practices were
widely adopted, they could have saved the lives of countless women who
died needlessly at the contaminated hands of their obstetricians—not just in
Austria but throughout Europe and the world. Finally, from an actionability



standpoint, hospitals only had to implement a simple, low-cost procedure to
quell the deadly curse of childbed fever.

Despite a strong logos appeal (per Aristotle’s model from the previous
chapter), Semmelweis’s findings couldn’t stand on their own. They weren’t
enough to persuade a stubborn medical community to change its ways or
admit any fault. He stated, “I believed that I could leave it to time to break a
path for the truth.” But time wasn’t enough, either. Unfortunately, the
Hungarian physician failed to see his handwashing practices adopted in his
lifetime. Seduced by his own statistics, Semmelweis stumbled when it came
to the communication of his lifesaving insight. If he had a better
appreciation of how people process facts and data, he might have taken a
different approach with sharing his insight. Today, he would be remembered
for what he accomplished rather than for what he might have achieved.

Even though this data tragedy occurred more than 150 years ago, the same
challenges that Semmelweis faced with human nature persist today. This
chapter will give you with a clearer appreciation of how data storytelling
can help your insights navigate the human mind.

Most Decisions Are Not Based on Logic
It has been said that man is a rational animal. All my life I have been
searching for evidence which could support this.

—Bertrand Russell, philosopher

One of the traps that analytical people fall into is the assumption that
decisions are shaped primarily by logic and reason. As someone who has
worked with data for more than 20 years, I’m familiar with this pitfall. I’ve
made the mistake of assuming that if I could simply provide someone with
the critical data or facts they were missing, they would be able to formulate
a logical decision. My view reflected a common misconception known as
the information deficit model, where an audience is simply lacking the
information they need to fully understand a problem. Ignaz Semmelweis
fell victim to this same false hope. He felt his peers in the medical
community—most of whom were well-educated and scientifically minded
—would embrace the promising results he generated with his
unconventional handwashing practices. He was shocked when they didn’t.



In these situations, it’s actually less about what people think, and more
about how they think that really matters. Even analytical audiences are still
subject to another powerful force that can lead to unanticipated outcomes:
emotion.

When it comes to decision making, we often look down on emotions. We
view them as something that can cloud our judgment and lead us to make
rash or unwise decisions. When we share our findings, we don’t want them
to be tainted by any emotional entrapments. As a result, we often take a
clinical, detached approach when we share our insights as we attempt to
“just stick to the facts.” In many ways, we end up sharing our insights like
Mr. Spock from the popular science fiction TV series and movie franchise
Star Trek. If you’re not familiar with the Star Trek universe, Spock is the
chief science officer and second-in-command on the starship USS
Enterprise. More notably, being half Vulcan, he strives to suppress his
emotions and live by his people’s strict code of logic and reason.

Whenever the starship crew faced some new threat or crisis, Spock would
provide his commanding officer, Captain James T. Kirk, with a cold,
analytical assessment of each situation and the crew’s tactical options.
While Captain Kirk valued Spock’s facts and probabilities, he also sought
out the more emotional opinion of his fiery Chief Medical Officer, Doctor
Leonard McCoy (a.k.a. Bones). Inevitably, the Captain relied on an
intuition-based synthesis of the two perspectives when making decisions
(see Figure 3.4). Even though analytical people like to pretend emotion can
be checked or removed from decision making, it’s always present and a
highly influential aspect of the process.

Figure 3.4 Like Star Trek’s Mr. Spock, we may like to believe that
decisions should only be based on logic and reason. However, emotion has
a bigger influence on decision making than we care to admit.



USC professor and neuroscientist António Damásio made a groundbreaking
discovery into emotion’s critical role in decision making. When he was
working with patients who had brain trauma in an area that processes
emotions (prefrontal cortex), Damásio discovered many of these seemingly
normal individuals struggled to make basic decisions when choosing
between a set of alternatives. Deciding on where to eat or when to schedule
an appointment turned into lengthy cost-benefit debates for these
emotionless individuals. In short, they resembled real-life Vulcans.

For example, when choosing which restaurant to visit, one of his patients
might deliberate back and forth on various factors such as the menu
selection, wait times, parking availability, server friendliness, and so on. A
simple decision about where to have lunch could take these individuals 30
minutes or more to make (Damásio 2009). Damásio found emotion actually
assists the reasoning process and plays an essential role in helping our
brains to navigate through alternatives and arrive at timely decisions. He
made the following observation about emotion and decision making: “I
continue to be fascinated by the fact that feelings are not just the shady side
of reason, but that they help us to reach decisions as well” (Damásio 2009).

Data science isn’t the first analytical discipline to underestimate the role
that emotions have on the decision-making process. Centuries of economic
theory have been based on the principle that an individual will make a
rational decision based on what will generate the greatest personal utility or
benefit. Not until the late 1960s did psychologists such as Daniel
Kahneman and Amos Tversky begin to question whether people always
make rational choices. Their research gave birth to the field of behavioral
economics by highlighting how decision making is influenced by heuristics
—mental shortcuts—and cognitive biases that lead fallible individuals to
not always behave rationally or in their own best interests.

In his best-selling, Nobel Prize–winning book Thinking, Fast and Slow,
Kahneman (2011) shares the results into how the human brain processes
information. He popularized the theory that the human mind is comprised
of two cognitive subsystems (see Figure 3.5). System 1 is fast, intuitive,
emotional, automatic, and subconscious. It acts as a sort of autopilot that
uses heuristics or mental shortcuts to make rapid but sometimes rough
interpretations, which are then passed along to the next system. System 2 is
slow, analytical, logical, effortful, and conscious. It acts as the pilot that



monitors and evaluates the quality of the information coming from System
1 and, as needed, evaluates it more thoroughly. While System 2 is often
perceived to be running the show as the pilot, it is actually a lazy controller.
System 2 doesn’t want to exert a lot of effort and will depend on System 1
to provide feelings and impressions that become the sources of its explicit
beliefs and choices. In the end, Kahneman views System 1—the more
emotional, intuitive system—as the real star of the cognitive show.

Figure 3.5 Daniel Kahneman popularized the notion that the human mind
has two subsystems that work together to process information.

With System 1 serving as our intuition, we often underestimate its influence
over our decision making. Kahneman developed a simple bat-and-ball
puzzle to illustrate its effect on how our minds process information. Rather
than trying to solve the following puzzle, listen to what your intuition tells
you:

A bat and ball cost $1.10.

The bat costs one dollar more than the ball.

How much does the ball cost?

Most people will automatically assume the ball costs 10 cents. Even though
this answer comes easily to our minds, it’s wrong. If the ball costs 10 cents,



and the bat is worth one dollar more ($1.10), the total cost would then be
$1.20—not $1.10. If you were able to identify the correct cost of five cents,
you are in the minority that was able to resist the intuitive response
suggested by System 1. When Kahneman presented university students at
Harvard, MIT, and Princeton with the bat-and-ball puzzle, he found more
than 50% of them thought the ball would cost 10 cents. At other less
prestigious universities, he discovered more than 80% of the students
reached the same incorrect conclusion (Kahneman 2011). This simple
puzzle highlights how systematic errors can be introduced into our thought
processes based on our reliance on System 1. While it is an imperfect
system and can occasionally introduce cognitive biases, it is essential to our
ability to process vast amounts of information very quickly.

One of the unique talents of the System 1 is its ability to weave scattered
fragments of information into stories to help give them meaning. To
illustrate how quickly your mind can generate narrative with only a limited
amount of information, take a moment to consider each of the following
lines individually:

1. For sale: Baby shoes, never worn.

2. Our bedroom. Two voices. I knock.

3. Paramedics finished her text, “. . . love you.”

Each of these short phrases is an example of a “six-word story.” The urban
legend is that someone dared the famous American novelist Ernest
Hemingway to tell a story in six words, so he wrote the first example
(which isn’t true). Interestingly, each set of six words is not really a story.
The short phrases are transformed into narratives by our brains, which
automatically fill in the missing pieces. From just six words, a rough
narrative emerges in our minds that is populated with a background, setting,
plot, and characters. All of this processing happens without any conscious
effort on our part.

Similarly, in everyday situations, System 1 searches for causality to explain
what’s happening in our environment—even when none may exist. The
foremost concern of the intuitive mind is to assemble the different pieces of
data it receives into unified, coherent stories. Kahneman observed through
his research that,



The measure of success for System 1 is the coherence of the story it
manages to create. The amount and quality of the data on which the
story is based are largely irrelevant. When information is scarce, which
is a common occurrence, System 1 operates as a machine for jumping to
conclusions. (Kahneman 2011)

In their 1944 landmark study, psychologists Fritz Heider and Marianne
Simmel displayed our dogged desire to form coherent narratives (Heider
and Simmel 1944). They asked 34 students to observe a short, animated
movie (see Figure 3.6) and then describe what happened. The film consisted
of three geometric shapes—a large triangle, a small triangle, and a small
circle—moving around a rectangle at various speeds and in different
directions. All but one of the participants ended up describing the scene that
unfolded as a story involving animated characters—not simply geometric
shapes. They ascribed humanlike emotions, personalities, and motivations
to the objects in the film to explain their movements such as the large
triangle bullying and chasing the other shapes. In attempting to understand
a diverse set of events, System 1 attempts to connect everything together
into tidy, plausible narratives.

Figure 3.6 The three scenes above are representative of different moments
in Heider and Simmel’s 1944 animated film. All but one of the participants
used a narrative to describe the movements of the three objects after
watching the short movie.

Incorrect or missing information will not impede our brain’s attempts at
jumping to conclusions and seeking to assemble coherent narratives. In
1994, psychologists Hollyn Johnson and Colleen Seifert conducted an



experiment in which subjects were given a series of messages that described
a warehouse fire (Johnson and Seifert 1994). At one point, they were told a
short circuit occurred near a closet allegedly containing volatile materials
such as paint cans and pressurized gas cylinders. Later on, they were
informed that there had been a mistake, and the closet had actually been
empty. When these subjects were asked a series of questions about the fire,
most of the participants inferred the warehouse owners had been negligent
due to the volatile materials—even though it was clarified they never
existed (see Figure 3.7). Without a better explanation, the subjects
inadvertently relied on the misinformation to form a narrative to explain
what happened.

Figure 3.7 Even though the subjects were informed that the closet did not
contain volatile materials, they still relied on this misinformation to build an
explanatory narrative for the warehouse fire.

In a second experiment by Johnson and Seifert, after being informed of the
mistake, the subjects were told gas-soaked rags had been found in a
suspicious location. For this second group, when they were questioned
about the fire, they no longer clung to the misinformation about the volatile
materials (see Figure 3.8). They had a causal alternative to form a new
narrative—arson instead of negligence—and the misinformation was
discarded. Rather than simply trying to correct facts, this study shows we
must help an audience to assemble a plausible story with the new data.
When key information is discounted or disproven, people will revert to the
original narrative if it offers them more coherence.



Figure 3.8 When an alternative cause was presented (suspicious materials),
the subjects were able to let go of the misinformation related to the volatile
materials.

Our need for causality is deeply engrained in our DNA. Researchers have
found we are capable of seeing a sequence of events as a cause-and-effect
scenario as early as six months old (Leslie and Keeble 1987). If we were to
resist this emotional tendency for narrative interpretation, we would be
fighting human nature. Emotions are an inescapable, innate part of decision
making that can’t be ignored or downplayed. Instead of trying to remove or
marginalize emotions, we must acknowledge their presence and use them to
better connect with others. Going back to the Star Trek analogy, over time,
Mr. Spock eventually learned to balance logic and emotion—and we must
do the same with our communications.

How We React to Facts
There are no facts, only interpretations.

—Friedrich Nietzsche, philosopher

Depending on our existing knowledge and beliefs, we are primed to react
differently to new information. When we receive new evidence that aligns
with our current viewpoint, we are less skeptical and more accepting of it.
In fact, we may even experience a rush of dopamine—a neurotransmitter
associated with our reward and pleasure system—when we encounter
confirming data. However, when we encounter facts that challenge our
current beliefs or knowledge, our System 2 engages, and we become more
critical and suspicious of the new data. Psychologist Daniel Gilbert used an
illustrative example for how we respond differently to data depending on
whether we agree or disagree with what’s being shared.



When our bathroom scale delivers bad news, we hop off and then on
again, just to make sure we didn’t misread the display or put too much
pressure on one foot. When our scale delivers good news, we smile and
head for the shower. By uncritically accepting evidence when it pleases
us, and insisting on more when it doesn’t, we subtly tip the scales in our
favor. (Gilbert 2006)

In 1992, psychologists Peter Ditto and David Lopez studied this behavior
with an experiment where students were told they would be tested for the
presence of an enzyme in their saliva that would turn a piece of paper from
yellow to green if it was present (Ditto and Lopez 1992). Half of the
participants were told the enzyme meant they were 10 times less likely to
develop pancreatic disease, and the other half were told they were 10 times
more likely to have pancreatic disorders in their lifetime. The subjects who
received the unfavorable diagnosis were more likely to question the
accuracy of the test and suggest irregularities such as diet, stress, or sleep
pattern issues that might have affected the test result. The study showed we
are less skeptical when information supports a preferable conclusion—such
as being healthy instead of potentially unhealthy. Only when the facts are
inconsistent with our preferred judgments do we question their accuracy or
demand more data.

Now, not all of our beliefs are equally important to us. In some situations,
we are open to new information when we recognize our knowledge is
incorrect or outdated. For example, it has been a longstanding belief that
Napoleon Bonaparte, the nineteenth-century French military leader, was
short in stature. After he died, doctors reported his height to be 5 feet 2
inches. However, this measurement was in French units and not the smaller
English units. His height would be about 5 feet 7 inches (1.70 m) in the
English or Imperial units, which would make him slightly taller than the
average Frenchman of his time (5 feet 5 inches or 1.65 m) (Rodenberg
2013). The myth of Napoleon’s short stature was an early form of trolling
by political cartoonists in England, who enjoyed portraying him as a short-
tempered child, to the great annoyance of the French leader (Figure 3.9).
This simple misconception has persisted for over two hundred years.



Figure 3.9 This illustration by English caricaturist James Gillray (1756–
1815) shows how Napoleon was portrayed in unflattering ways as short and
childlike, to the French emperor’s chagrin.

Source: https://commons.wikimedia.org/wiki/File:Caricature_gillray_plumpudding.jpg. Public
domain.

For most of us, it’s easy to adjust our perception of Napoleon’s height once
we’re presented with new data. No one is too emotionally attached to how
tall the French general was. However, the same can’t be said for data that
conflicts with our worldview or core beliefs, which are often shaped by
strongly held cultural, religious, or political views. In fact, researchers
found that in these cases, we may view disagreeing data as we would a
threat to our physical safety (Kaplan, Gimbel, and Harris 2016). Just as our
System 1 alerts us to potential danger when we hear a potential intruder in
the house or encounter an animal in the wild, our brain can view
counterevidence as a similarly imposing threat. In these cases, our mind is
prepared to defend itself from conflicting information that could disrupt or
harm our belief system.

In 2004, psychologist Drew Westen conducted an interesting study with 30
subjects who identified themselves as committed Republicans or Democrats
(Westen, Blagov, Harenski, Kilts, and Hamann 2007). As their brain
activity was being scanned using a functional magnetic resonance imaging

https://commons.wikimedia.org/wiki/File:Caricature_gillray_plumpudding.jpg


(fMRI) machine, each participant was presented with a series of
contradictory statements made by leading politicians from each party. The
subjects could easily spot the contradictions in the opposing candidate’s
message; however, they didn’t see nearly the same inconsistency in their
own candidate’s messaging. For example, a Democrat supporter could
clearly see the contradiction in a conflicting comment made by Republican
President George W. Bush but failed to see anything as incongruous in the
inconsistent remarks made by Democratic Senator John Kerry. While their
partisan reaction may not be too surprising, what the neural scans revealed
about their reasoning process was.

After initially feeling some distress due to the conflicting data, their minds
quickly sought to rationalize the new information and regulate the flow of
negative emotions. None of the areas that are associated with conscious
reasoning were activated (System 2)—everything occurred in the
unconscious, emotional centers (System 1). Their brains not only
suppressed the flow of negative emotions but also triggered the reward
circuits to positively reinforce their false, biased conclusions. This process
is known as motivated reasoning. In today’s polarized political
environment, it’s becoming increasingly difficult for people to accept facts
that don’t align with their personal beliefs, moral values, or group identity.
Motivated reasoning fuels conspiracy theories and drives the emergence of
“alternative facts” to support dubious conclusions. It also explains the
unfortunate rise in cries of “fake news” when hard facts are difficult to
swallow.

In these situations, our tendency is to throw more facts and evidence at
people who have strongly held opposing viewpoints and beliefs. However,
instead of weakening their position, we can inadvertently reinforce it with
our conflicting evidence. Psychologists have labeled this phenomenon as
the backfire effect. In their 2010 study, political scientists Brendan Nyhan
and Jason Reifler presented different individuals with the false claims that
weapons of mass destruction (WMD) were found in Iraq and that President
Bush–era tax cuts led to increased treasury revenues. They were then
exposed to corrective information such as the WMDs were never found in
Iraq and the nominal tax revenues actually declined sharply as a proportion
of national GDP after Bush’s tax cuts. Depending on the political leaning of
the participants, they either agreed or disagreed with the misleading and



corrective statements along partisan lines. Interestingly, the corrections
backfired when the conservatives became even more convinced that the
original misconceptions were true (Nyhan and Reifler 2010).

While Nyhan and Reifler’s concept of the backfire effect has gained
popularity, other researchers have since found this cognitive bias may be
more of a rare occurrence than a common one (Wood and Porter 2017).
Regardless, the backfire effect represents just one of many landmines you
must navigate when you attempt to correct misinformation that could be
connected to someone’s core beliefs or identity.

In other research by Nyhan and Reifler, they uncovered one strategy that
was able to consistently reduce misperceptions—the use of charts or graphs
(Nyhan and Reifler 2018). In three experiments, they identified situations in
which individuals might be “unwilling to acknowledge factual information
that contradicts their preexisting beliefs.” In two of the studies, data charts
were created to highlight potential misperceptions surrounding actions
taken by US Presidents George W. Bush (Iraq troop surge in 2006) and
Barack Obama (job creation in 2010). When compared to the control
groups, the graphs had a significant impact on correcting misinformed
viewpoints. For example, for the Obama disapprovers in the control group,
more than 80% believed Obama failed to create jobs in 2010. However, less
than 30% of the Obama disapprovers who saw the data chart felt the same
way.

In a third experiment, the political scientists wanted to compare the
effectiveness of presenting data graphically versus textually. When they
shared a graph showing the change in global average temperatures and a
paragraph describing the same temperature variation, only the data chart
was able to decrease false or unsupported beliefs.

While visualizing your data isn’t going to correct everyone’s false beliefs, it
can be effective at reducing some of the information deficits. While data
visualizations can be helpful to your message, it is important to recognize
that not all charts are equally effective. In Chapters 7 and 8, we’ll explore in
more detail how to create visuals that will convey your key points and
resonate with an audience. Now that you better understand how an audience
instinctively reacts to data, let’s examine how they respond to narrative.



How We React to Stories
The human mind is a story processor, not a logic processor.

—Jonathan Haidt, social psychologist

Something extraordinary happens to us when we hear those simple words
“once upon a time . . . .” When someone shares a story with us, our brains
react differently than they do to facts. If you were to receive a set of factual
information, a scan of your brain would reveal activity in two key areas of
the brain: the Broca’s and Wernicke’s areas. Both of these regions of the
brain work together to produce and process language. Our brains receive
the facts as words and numbers that are decoded into meaning—and
nothing more. However, a story has the power to activate more than just
these two regions of the brain. Various studies found narrative engages
other regions of the brain besides the language processing centers—such as
those associated with smell, touch, and movement (see Figure 3.10). For
example, words like “coffee” or “perfume” will activate your olfactory
cortex. Phrases such as “he had leathery hands” will light up the sensory
region of your brain. Sentences such as “Mary kicked the ball” will engage
parts of your motor cortex linked to leg movements (Paul 2012).
Essentially, we hear statistics, but we feel stories. A narrative offers an
opportunity to engage the minds of your audience at a deeper and more
encompassing level than facts ever can.

Figure 3.10 Facts will only activate the Broca’s and Wernicke’s areas that
are associated with language processing. However, a story can light up
multiple sensory-related areas of the brain.

When a story is shared, an interesting pattern emerges in the brains of the
storyteller and the listeners—they synchronize. Neuroscientist Uri Hasson
conducted an experiment with 12 subjects who were connected to fMRI
machines as they listened to a woman’s 15-minute story about her high



school prom disaster that involved jealous boyfriends, a fistfight, and a car
crash. Hasson discovered the storyteller and listeners shared very similar
brain activity even though the woman was producing language and the
listeners were processing it. He described this phenomenon as neural
coupling, where the minds of the storyteller and their audience align or
meld (see Figure 3.11). Hasson found the stronger the coupling between the
two parties, the better the communication and the deeper the audience’s
understanding (Stephens, Silbert, and Hasson 2010). Establishing common
ground is important for the coupling to occur, as contextual differences can
interfere with the effective transmission of ideas through storytelling
(Hasson 2016). However, when you are able to connect with your audience
through stories, you open a pathway to shared comprehension.

Figure 3.11 Uri Hasson discovered when we share stories with others,
neural coupling occurs in which the listener’s brain activity mirrors that of
the storyteller’s. Storytelling enables us to connect with an audience and
transmit ideas to them more effectively.

Stories also have the power to change brain chemistry. Neuroeconomist
Paul Zak conducted research into what happens to the molecules in the
brain when we hear a story (Zak 2012). Using blood tests and fMRI scans,
he analyzed how subjects in his studies reacted to a short film about a two-
year-old boy named Ben and his father. Ben is depicted as a happy, playful
toddler, but you see Ben’s father struggling with the fact that he knows a



brain tumor will take his young son’s life in a matter of months. As
participants watched the film, Zak found that their brains produced two
chemicals: cortisol and oxytocin. Cortisol has been referred to as the “stress
hormone” due to it being released when we feel distress. Flowing with the
tension in a story, it serves a valuable role in focusing and maintaining the
audience’s attention. Oxytocin is a hormone that is associated with empathy
and trust. Through higher levels of oxytocin, your audience becomes more
empathetic and connected with you and your ideas. With 80% accuracy,
Zak could predict who would donate to a charity at the end of the study
based on their oxytocin levels. The hormone is instrumental in motivating
people to work with others and take action.

Under the influence of these two powerful hormones, an audience can enter
into a psychological state where they are “transported”—becoming
immersed in the narrative and less connected to reality. In 2000, research by
psychologists Melanie Green and Timothy Brock showed that the more
individuals were transported or absorbed in a story, the more their beliefs
aligned with those expressed in the story—regardless of their prior beliefs.
They also saw that highly transported participants were less likely to see
“false notes”—contradictory facts or inaccuracies—in the story. Rather than
nitpicking the details, they were engaged in following the story’s
protagonist and plot. In addition, narrative transportation appeared whether
the story was positioned as fiction or nonfiction (Green and Brock 2000).
Other researchers have since discovered narrative transportation has a
sleeper effect: it becomes more persuasive over time as the story’s ideas and
facts are integrated into people’s working knowledge and belief systems
(Appel and Richter 2007). Clearly, stories can navigate through the human
brain in ways that can cause facts to trip and stumble. They offer a potent,
persuasive delivery approach that is designed to engage minds that are
already primed to seek and respond to narrative.

Stories can also help an audience make sense of logic that may be difficult
to follow or comprehend. In 1966, English psychologist Peter Wason
developed a four-card selection task that tested people’s deductive
reasoning abilities. A variation of the task instructions is as follows:



A set of four cards is placed on a table (see Figure 3.12). Each card has a
number on one side and a color on the other side. Which card(s) must
you turn over in order to test the truth of the proposition that if a card
shows an even number on one side, then its opposite side is red?

Figure 3.12 Most people don’t know which card(s) to turn over in this
example of the Wason Selection Task.

Wason discovered only 10% of participants could ascertain the correct cards
to turn over. While turning over the “8” card is fairly obvious to proving the
proposition, turning over the “blue” card isn’t as intuitive, even though
discovering an even number on the opposite side would disprove the
proposed proposition. However, when the Wason Selection Test was put
into the context of a relevant narrative, 65–75% of participants were able to
pinpoint the right cards to flip over (Badcock 2012). For example, in the
example below, the majority of participants were able to identify which two
cards definitely needed to be turned over to ensure only people over 21
years old were drinking alcohol in a bar (in this case 16, beer).

As a bartender, you must enforce the rule that if someone is drinking
beer, they must be at least 21 years of age. Each of the four cards
represents a person sitting at a table. Each card shows you their age and
what beverage they’re drinking (see Figure 3.13). Which card(s) must
you turn over to verify if the rule is being violated?



Figure 3.13 The Wason Selection Task became easier for people to
comprehend when it was framed as a relevant story.

Putting complex or difficult concepts into a story format can help people to
more easily grasp their meaning and make better sense of the numbers.
While storytelling can be helpful in facilitating better reasoning, simply
adding any story isn’t sufficient. The story must be relevant to the topic, as
researchers found a nonsensical, irrelevant narrative didn’t help participants
to succeed with the Wason Selection Test. When used wisely, stories can
help abstract or complex insights seem more concrete and approachable for
your audience.



Table 3.1 Summary: How We React to Facts versus Stories

Reaction to Facts

1. We mainly scrutinize facts we don’t like. When facts align with an
audience’s current viewpoint, the audience will be less skeptical and
more accepting of the data.

2. We may fight conflicting facts like a physical threat. Data that
challenges an audience’s worldviews is often treated by the brain like
a threat to their physical safety.

3. Our brains may bend or break facts to support our existing
biases. Motivated reasoning leads the brain to positively reinforce
false, biased conclusions.

4. Corrective facts can potentially strengthen our misinformed
position. The backfire effect can occur when corrective information
actually reinforces, rather than weakens, an individual’s misinformed
beliefs.

5. When facts are visualized, it is harder for us to reject them. Data
visualizations are effective at reducing information deficits for some
people.

Reaction to Stories

1. Stories engage more of our brain. Stories engage more sensory
areas in the brain besides the two associated with producing and
processing language (Broca’s and Wernicke’s).

2. Stories form a unique connection between the storyteller and
listener. Neural coupling can occur when the minds of the storyteller
and audience mirror similar brain activity.

3. Stories increase our attention and empathy. Stories cause audience
members’ brains to release two hormones—cortisol and oxytocin—
that increase attention, empathy, and the desire to act.

4. Stories make us less skeptical and more open to change. Narrative
transportation leads to less criticism of the story details and modifies



beliefs to align with those of the story.

5. Stories enhance our comprehension. Stories can help the audience
to better comprehend difficult or complex concepts.

Data Stories Bridge Logic and Emotion
A story is a fact, wrapped in an emotion that compels us to take an
action that transforms our world.

—TV writer/producer Richard Maxwell and executive coach Robert Dickman

When you find and share important insights, you want them to be
understood and embraced by your intended audience. However, no matter
how strong or sound your data is, there’s no guarantee it will resonate in
their minds. When you share new facts with an audience, the data must
traverse through both systems of the brain. You are not just engaging with
the reasoning side of the brain (System 2) but also the emotional one
(System 1). It’s possible that your findings could be dismissed
unconsciously by the emotional, intuitive System 1. Alternatively, they may
be passed to a skeptical System 2 to be analytically picked apart and flatly
rejected. When you have a deeper appreciation for how the brain processes
facts and stories, you begin to see how combining them can positively
impact how your insights are heard, understood, and adopted. With
storytelling being so deeply connected with how people process and
remember information, it affords salient advantages that are not available to
facts alone.

Data storytelling provides a bridge between the worlds of logic and
emotion. A data story offers a safe passage for your insights to travel
around emotional pitfalls and through analytical resistance that typically
impede facts. Rather than working against System 1, stories work with the
emotional, intuitive side of the brain to assist System 2 in considering new
insights. The Storytelling Animal author, Jonathan Gottschall, underscored
the unique influence stories have over us in the following statement:



When we read dry, factual arguments, we read with our dukes up. We are
critical and skeptical. But when we are absorbed in a story we drop our
intellectual guard. We are moved emotionally and this seems to leave us
defenseless. (Gottschall 2012)

To rephrase what Gottschall observed, when people are approached with
facts, they respond by raising their shields to protect their viewpoints and
not be misled. However, the presence of a story causes people to reflexively
lower these shields and not assume a defensive posture that can make
conveying new information more difficult. Some people have compared the
hidden persuasive power of stories (pathos appeal) to a Trojan horse (Guber
2013). While a story can act as a powerful delivery agent for sharing facts,
the intent of data storytelling should never be to deceive an audience. Just
like falsifying data is unacceptable, using narrative in a manipulative
manner is similarly irresponsible. Instead, data storytelling should be
viewed as a means of making insights more compatible with the human
mind and more conducive to comprehension and retention.

Rather than comparing storytelling to a negative Greek tale of lies and
deception, I prefer to relate it to a high occupancy vehicle (HOV) express
lane in a major city. If you were responsible for transporting goods across a
busy, gridlocked city, you would jump at the chance to use the express lanes
as often as you could to avoid congested, slow-moving roadways. Not only
would the travel times be reduced, but your trips would be far less stressful.
The human brain resembles a large city—with a network of interconnecting
routes that handle a steady, heavy flow of signals moving between different
systems. Because people are naturally conditioned to respond to stories,
special pathways are available to stories that facilitate the transportation of
knowledge. When you have important insights to share, you want to access
these cognitive express lanes by telling a story with your data (see Figure
3.14). Without data storytelling, your insights are left to the whims of how
Systems 1 and 2 typically process unfamiliar information, which can lead to
unwanted delays, detours, and road closures for your ideas.



Figure 3.14 When you share insights with data stories, you’re able to take
advantage of the special express lane that the brain reserves for narrative.

In 2011, the Skeptical Science website’s John Cook and psychologist
Stephan Lewandowsky published a short, practical guide on how to counter
misinformation and the backfire effect called The Debunker’s Handbook
(Cook and Lewandowsky 2011). In the guide, they explore why people
don’t always process information rationally, and why it can be difficult for
people to modify their existing knowledge. Although the book’s original
intent was to help address climate change denial, its concepts can be applied
to any number of myths or misperceptions.

Two key tools in their handbook underline the importance of telling stories
with data. First, when you seek to correct a myth or misconception, you
must be mindful to craft an alternative narrative around your new facts (see
Figure 3.15). Otherwise, the audience will be left with a gap in their mental
model where the myth was debunked with nothing to fill it. Because an
audience will prefer an incorrect model over an incomplete one, data
storytelling can help by organizing new facts into a plausible narrative to
fill the cognitive gap in your audience’s reasoning. In this case, “mind the
gap” doesn’t just apply to the London Underground, it also relates to
sharing new insights.



Figure 3.15 When you correct and dislodge a myth, the residual narrative
can still be problematic. Therefore, you must also provide a new supporting
narrative with your new insight.

Second, Cook and Lewandowsky highlighted the important role graphics
play in addressing misinformation over other approaches such as text or
speech. In their handbook, they state:

When people read a refutation that conflicts with their beliefs, they seize
on ambiguities to construct an alternative interpretation. Graphics
provide more clarity and less opportunity for misinterpretation. (Cook
and Lewandowsky 2011)

When you use visuals to tell your data story, your insights become clearer
and more concrete for your audience. While individuals can attempt to
interpret the visualized data in various ways, there’s usually less wriggle
room for them to draw misguided conclusions. For example, in a study by
Lewandowsky, he found that when surface temperature data was visualized,
subjects correctly judged a warming trend regardless of their personal
attitudes toward global warming (Lewandowsky 2011). When you harness
the power of data storytelling through data, narrative, and visuals, you give
your insights the best chance at overcoming resistance and driving change.
A data story has a greater possibility of reaching people’s hearts—not just
their minds—to stir them to act.

What Could Semmelweis Have Done
Differently?



All great truths begin as blasphemies.
—George Bernard Shaw, playwright

At the beginning of the chapter, we saw how Ignaz Semmelweis’s ideas
about handwashing were rejected by the nineteenth-century medical
establishment. While his passion and determination to help expectant
mothers earned him the posthumous title of “Savior of Mothers,” he was
unable to convince his peers to embrace his lifesaving hygiene practices.
One of the lessons we can learn from Semmelweis’s challenge is the need to
communicate insights effectively. Hindsight makes it easy to criticize
mistakes that he made more than 150 years ago. With the passage of time,
we certainly lose context for the political struggles and professional egos
the Hungarian doctor faced in the Viennese medical community. However, I
believe the principles of data storytelling could have helped him in his
attempts to change the dangerous medical practices that were costing the
lives of so many young mothers.

From a narrative perspective, Semmelweis could have attempted to
humanize his data for his audience because insightful statistics alone won’t
persuade skeptical minds. The data-savvy doctor missed an opportunity to
weave his handwashing results into a compelling data story that could have
connected with his medical colleagues on an emotional level (pathos
appeal). He could have shared the story of Sophie, a poor but healthy,
young mother of two small children who arrived at the hospital expecting
her third child. Rather than returning home with her beautiful, newborn
daughter two days later, Sophie’s and her infant’s lifeless bodies were
reminders of the daily cost being inflicted by childbed fever. Sophie could
be a real patient that Semmelweis’s team of student doctors encountered at
the Vienna maternity clinic or a representative persona that embodied the
many women who were needlessly losing their lives to this preventable
disease.

Rather than viewing the women’s deaths as an unfortunate but natural
consequence of their labors, he could have admonished his fellow
obstetricians to remember the poor women behind the cold, faceless
statistics. Sophie wasn’t just another victim of childbed fever but a mother,
wife, and daughter who had others to care for and love. Sophie’s story
might have touched the male doctors as they contemplated what it would be



like to unexpectedly lose their own wife, sister, or daughter to this ugly
illness. With his data on childbed fever deaths (1841–1846), Semmelweis
could have extrapolated how many lives would have been saved if the
doctors’ clinic had the same mortality rate as the midwives’ clinic (3.9%,
not 9.9%)—more than 1,200 women! Only the coldest and most
desensitized of physicians would feel no interest in exploring Semmelweis’s
ideas and their potential to save women’s lives. Some people may question
using a narrative approach with more technical content such as medical
findings. However, in a study of over 700 scientific journal articles,
researchers found a narrative style was more influential (cited more often)
than those that relied on a more traditional expository approach (Hillier,
Kelly, and Klinger 2016).

From a visuals perspective, Semmelweis missed an opportunity to help
bring his insights to life through data visualizations. When the Hungarian
doctor published his book, it included more than 60 data tables—without a
single data chart. Rather than participating in what was considered the
“Golden Age” of modern statistical graphics in the mid-to-late 1800s,
Semmelweis stuck with traditional data tables for conveying his findings
(Friendly 2008). While he had the raw material for many powerful visuals,
he settled for what was familiar and easy to produce. He failed to realize
how a well-designed chart could make his insights even more salient than
what he could achieve with rows and columns of data.

For example, Semmelweis used a detailed data table to compare the
childbed fever mortality rates of his Vienna maternity clinic to a similar one
in Dublin over a 65-year period (see Figure 3.16). He wanted to highlight
the impact that introducing the practice of pathological autopsies in 1823
had on increasing the mortality rates at the Vienna hospital. The Dublin
maternity hospital did not follow a similar training practice with its
obstetricians, and its mortality rate exceeded 3% on only one occasion
(1826). While his data table showed the mortality rate at the Vienna
maternity clinic spiked as high as 15.8% in 1842, the stark difference
between the two hospitals isn’t as clear without the aid of a time-series
chart (see Figure 3.17). Even though the data table contains all of the
relevant data points, the visual representation of the data is what helps to
tell the lethal tale of unhygienic obstetric practices. In most situations, data



charts should take center stage in your data stories, and complex data tables
should only appear in the appendices to be called on as needed.

Figure 3.16 Semmelweis relied heavily on data tables such as this one to
support his arguments. This data table compares the mortality rates of the
Dublin Maternity Hospital and Viennese Maternity Hospital over a 65-year
period.

Source: Adapted from Semmelweis 1861.



Figure 3.17 Up until 1823, when the Vienna hospital introduced the
practice of pathological autopsies, the two hospitals had similar childbed
fever mortality rates. When compared to the tabular presentation of the data
in Figure 3.16, this visual representation better supports Semmelweis’s
conclusion that the university’s autopsy focus was a contributing factor in
the childbed fever deaths at the Vienna Hospital.

Semmelweis had compiled a compelling array of evidence to support his
argument that proper handwashing practices could significantly reduce the
occurrence of childbed fever. Unfortunately, his efforts to persuade a
skeptical medical community were ineffective. With few supporters,
Semmelweis went largely ignored and was forgotten by the field of
obstetrics. In contrast, it was the British surgeon Joseph Lister (1827–1912)
who ushered in the age of antiseptic medicine in the late 1870s. Inspired
and supported by the germ theory discoveries of Louis Pasteur, Lister’s
antisepsis ideas faced similar skepticism and resistance by the traditional
medical community. However, his ideas began to gain acceptance when
other surgeons in Germany and Denmark realized remarkable results from
following his techniques. In Munich, a hospital was able to dramatically
reduce its 80% post-surgery infection rate to almost zero (Schlich 2013).
After patiently and consistently promoting his ideas for more than a decade,
Lister was able to witness their wide acceptance in his lifetime—an
outcome that sadly eluded Semmelweis.



Some people may attribute the Hungarian doctor’s failure to never
discovering the actual agent (bacteria) behind what was causing childbed
fever. However, not understanding how or why something works doesn’t
necessarily impede promising ideas from being adopted. For example, even
though the drug known as acetaminophen—or Tylenol by its brand name—
has been one of the most popular painkillers since the 1950s, drug experts
still don’t understand how it actually works (Drahl 2014). The new frontier
of artificial intelligence (AI) is already presenting situations in which
developers can’t fully explain how their AI models work. For instance, a
deep learning application—aptly named Deep Patient—developed at the
Mount Sinai Hospital in New York was “trained” on 700,000 patient
records and became adept at predicting disease in new patients. In
particular, its creators found it could inexplicably anticipate psychiatric
disorders such as schizophrenia, which are “notoriously difficult for
physicians to predict” (Knight 2017). While it’s reassuring to fully
understand why something works, positive outcomes often matter more.

Unfortunately, poor communication was a key reason why Semmelweis’s
ideas were never embraced. Despite the strength of his empirical evidence
and the positive results of his handwashing practices, he wasn’t able to
convince fellow obstetricians to adopt or even test his findings. If
Semmelweis had been able to tell a more persuasive story with his numbers,
who knows how many lives he could have saved—including maybe even
his own?

Whenever we are fortunate enough to come across a valuable insight, we
have a responsibility as its steward or guardian to see it realize its full
potential. However, an insight in the mind of one person can accomplish
very little; in most cases, it must be shared with others and embraced by
them to reach its potential. When you combine data with narrative and
visuals, you prepare your insight for the difficult journey through the human
mind—both Systems 1 and 2. Data storytelling not only presents
information in a way that is congruous with the narrative-seeking brain, but
it can also ignite a desire in your audience to act. The Greek philosopher
Plutarch observed, “The mind is not a vessel to be filled but a fire to be
kindled.” A well-crafted data story may be the very spark or psychological
catalyst you need to drive the change you seek.
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Chapter 4 
The Anatomy of a Data Story

Data stories combine visualizations with narrative flow. This
combination can breach the barriers between people and data, engaging
the former and delving deeper into the latter.

—James Richardson, Research Director at Gartner

An ancient Jewish folktale dating back to the eleventh century captures the
essence of why we must tell stories with our insights.

Truth, naked and cold, had been turned away from every door in the
village. Her nakedness frightened the people. When Parable found her
she was huddled in a corner, shivering and hungry. Taking pity on her,
Parable gathered her up and took her home. There, she dressed Truth in
story, warmed her and sent her out again. Clothed in story, Truth
knocked again at the villagers’ doors and was readily welcomed into the
people’s houses. They invited her to eat at their table and warm herself
by their fire. (Simmons 2009)

Just like Truth in this allegory, cold, hard facts are often dismissed or
ignored. However, similar to how Parable helped Truth gain access to the
villagers’ homes, stories can help insights enter into the minds of your
audience. Truly, narrative and visuals help your data go places it can’t go
alone.

In the first few chapters, I’ve explored why the combination of data and
narrative is so powerful. Now, I want to shift the focus to what exactly a
data story is before I dive into how to tell stories with data. Without a clear
understanding of what a data story is, you’ll have a more challenging time
crafting an effective one. As data storytelling has grown in popularity, so
has the misuse of the term, which can be an obstacle to comprehending
what a data story really is. All too often, data storytelling is positioned by
various technology vendors and experts as being synonymous with data
visualization. This flawed perspective on data storytelling means any data
communication that involves data being visualized in some graphical or



pictorial manner becomes a data story. We then find ourselves surrounded
by “data stories” as visualized data is increasingly shared with us in a
multitude of ways: data presentations, reports, dashboards, infographics,
interactive apps, standalone data charts, alerts, and so on. However, the
mere presence of a data visualization doesn’t mean a data story is being told
or even that one was intended. Data visualization alone is not data
storytelling.

While visuals are an essential part of data storytelling, data visualizations
can serve a variety of purposes from analysis to communication to even art.
Most data charts are designed to disseminate information in a visual
manner. Only a subset of data compositions is focused on presenting
specific insights as opposed to just general information. When most data
compositions combine both visualizations and text, it can be difficult to
discern whether a particular scenario falls into the realm of data storytelling
or not. The following continuum (see Figure 4.1) introduces five key
attribute pairings that can help you to identify situations in which data
storytelling does or doesn’t make sense:

Informative versus insightful. Many people view these two words as
synonyms and use them interchangeably. However, when you examine
their definitions, you discover they’re complementary but mean
different things. Informative is defined as providing interesting or
useful information. However, insightful goes beyond just being
informative and is defined as exhibiting a clear, deep perception or
understanding. Your data communication can be very informative—
packed with lots of fascinating or helpful information—but that
doesn’t mean it will yield any specific insights. With informative
content, you’re choosing breadth over depth. In contrast, when you
have a clear, distinct insight, your message can be more focused and
more easily formed into an engaging data story.

Exploratory versus explanatory. In some cases, you may provide
your audience with interactive data visualizations that enable them to
explore the data for themselves. Rather than providing them with a
predetermined set of findings, you give the audience the freedom to
filter and interact with the data to discover their own insights. When
the end users control how they view the data, you can’t anticipate what



specific insights they’ll discover. While exploratory use cases are often
compared to the children’s “Choose Your Own Adventure”
gamebooks, it’s a false analogy that implies storytelling is occurring.
The audience is not choosing between alternate data narratives—just
differing slices or cuts of a dataset. On the other hand, when you have
a particular insight in mind, it’s much easier to explain—in the form of
a data story—what your insight is and why it’s important.

Abstract versus concrete. In some cases, you may decide to share a
wide array of information but not wish to steer your audience in a
particular direction or toward a specific conclusion. When you keep
the data more abstract, it frees up the data to be interpreted in a variety
of ways. However, by leaving the possibility of having multiple
interpretations, you forego the ability to tell a specific data story. In
some situations, this tradeoff may be desirable because you don’t want
to limit the ways in which the data can be interpreted. In contrast,
when the insights in your data composition are more concrete and
specific, it is much easier to build a coherent data story because you
are highlighting a particular view of the data.

Continuous versus finite. Many data communications, such as
automated dashboards, are set up to constantly refresh with new
information as it becomes available. Similar to a CCTV camera or TV
channel that’s always on, they are constantly streaming new
information. The data visualizations are constantly shifting to reflect
the latest trends. As a result, interesting results can come and go. The
transient nature of the data makes it difficult to tell stories. At any
particular moment, you may have several potential insights begging
for further attention and exploration—or none at all. In order to
capture an insight before it disappears, you often need to take
snapshots of the data like you might do with a camera. By capturing
these fixed moments, you’re able to break down what’s happening and
examine an insight at a much deeper level.

Automated versus curated. Increasingly, we are becoming dependent
on automated reports and dashboards to manage and navigate the vast
amount of data permeating our daily lives. While these automated data
compositions attempt to display information in meaningful ways, they
can often miss or not fully comprehend the significance of certain



insights. While innovations in artificial intelligence continually
advance what computers can do, most of the responsibility for
identifying key signals in the noise of information still falls to us
humans. In order to bring out a story and tailor it for a specific
audience, the data often needs to be curated by human hands. To curate
means to “select, organize, and present information or content,
typically using professional or expert knowledge” (Oxford 2019).
While technology can easily handle the automated detection of
anomalies in the data as well as the automated dissemination of
information, it can struggle with the identification and communication
of truly meaningful insights. Skilled human intervention is often
required to assemble and weave together meaningful visual narratives
for important insights.

Figure 4.1 If a data communication bears more attributes from the right
side of the data storytelling continuum, it will likely be a better fit for
telling a data story. If it has more attributes from the left side, then it may
not be as well-suited for data storytelling.

Data storytelling represents one aspect of a larger analysis process that we
go through to convert data into action. Obviously, before you can
communicate an insight, you must find one. Many of the data compositions



we create help us—or others—analyze data and pinpoint meaningful
insights. Most of the items on the left side of the data storytelling
continuum are associated with this initial step of storyframing (see Figure
4.1). With storyframing, you distill down the vast amount of data to a more
targeted set of key metrics and dimensions (see Figure 4.2). By limiting
what data is focused on and choosing how it is visualized, you frame the
potential stories that can emerge from the data. For example, if you built an
infographic that compared the prices of various vehicles by fuel economy
and safety rating data, it would lead people to different insights than if it
focused on acceleration and horsepower data. Storyframing is primarily
focused on providing useful information to an audience—which may or
may not translate into meaningful findings.

Figure 4.2 While they may appear to be similar because they both leverage
data visualizations, storyframing serves a different purpose than storytelling
does. It attempts to create a window into the key information so potential
insights can emerge from the data. Storytelling is appropriate when you
want to explain a specific insight to an audience.

However, once you have a key discovery you need to explain to others, you
move beyond storyframing to storytelling. A different approach is needed
for storytelling that gives the intended audience a solid understanding of the
insight in question and compels them to act on it. Data storytelling can be
defined as a structured approach for communicating data insights using
narrative elements and explanatory visuals. Based on this understanding
and definition of data storytelling, let’s take a closer look at the anatomy of
a data story.



The Six Essential Elements of a Data Story
A story is not an accumulation of information strung into a narrative, but
a design of events to carry us to a meaningful climax.

—Robert McKee, screenwriting expert and author

When you are surrounded by all kinds of stories and consuming them on a
constant basis, it may be difficult to pause and think about what makes a
story . . . a story. People often turn to literary and news stories as frames of
reference for what a story is. However, these two forms of stories can
actually contrast sharply with each other. While narrative journalism found
in The New Yorker magazine or on CBS’s 60 Minutes program can mirror
many aspects of literary stories, most news stories are focused on informing
an audience with a top-down, fact-based approach that typically follows the
inverted pyramid method. For the past century, journalists placed the most
newsworthy information (the lede) at the beginning of an article, followed
by the next most important information down to the least important details
at the end (see Figure 4.3). This method enables news articles to quickly
grab a reader’s attention and make it easier for editors to trim less important
details to fit an article into a smaller space if needed.

Figure 4.3 The inverted pyramid approach features the most important
information at the beginning while a traditional narrative structure builds up
to the most important information with a climax.

When this approach is applied to data, the audience will have the most
salient information upfront at the outset of the communication. This format



can make it easier for a busy, impatient audience to quickly scan the facts to
determine if there’s anything relevant or meaningful to them. In contrast,
with the traditional narrative structure, the audience has to wait for the story
to build up to a meaningful climax before they know what they have. While
journalism’s inverted pyramid approach may sound like a great idea, it
comes at a price. By not following the traditional narrative structure, you
forego the emotional power that can be gained from telling a story in this
familiar manner. Essentially, you have the opposite of a story—you have an
antistory.

If your goal is to quickly pass along information such as in storyframing
situations, the inverted pyramid approach can be effective. It summarizes
the critical information at the beginning, and then the audience can decide
whether it wants to spend time combing through the supporting details or
not. However, if the main intent is to explain your insight and engage your
audience, the inverted pyramid approach cannot compete with the power of
the traditional narrative structure. When your content engages the audience,
they will better retain the information and will be more likely to act on it.
Accordingly, rather than using a news story as the archetype for defining
what a data story is, I will rely on the literary story as our model.

Before jumping into the specific elements of a data story, we must clarify
the definition of a typical literary story. Wikipedia defines a narrative or
story as “a report of connected events, real or imaginary, presented in a
sequence of written or spoken words, or still or moving images, or both”
(Wikipedia 2019). When you consider the books of J.K. Rowling, the plays
of William Shakespeare, or the movies of Steven Spielberg, some may
question whether stories based on data can even be equated with these types
of works. However, data stories have more in common with these other
forms of stories than you may realize. Many of the attributes found in
works of literature, film, and theater can also be present in data stories.
You’ll see common traits in the following six essential elements that define
a data story.

Figure 4.4 There are six essential elements to a data story.



Element 1: Data Foundation
The one unique characteristic that separates a data story from other types of
stories is its fundamental basis in data. Although other stories may have
various facts scattered throughout them, only data stories are derived
entirely from data. While I don’t boast about too many things, I do make a
mean batch of chocolate-chip cookies. Just like the quality of a good
chocolate-chip cookie depends on the concentration and quality of its
chocolate content, a data story hinges on having a fact-based foundation.
The building blocks of every data story are quantitative or qualitative data,
which are frequently the results of an analysis or insightful observation.
Because each data story is formed from a collection of facts, each one
represents a work of nonfiction. While some creativity may be used in how
the story is structured and delivered, a true data story won’t stray too far
from its factual underpinnings. In addition, the quality and trustworthiness
of the data will determine how credible and powerful the data story is. In
the next chapter, I’ll take a deeper look at how data serves as the foundation
of your data story.

Element 2: Main Point
In the classic John Hughes comedy Planes, Trains, and Automobiles (1987),
actor Steve Martin plays a harried business executive who is stranded
during his trip home before Thanksgiving. His character is stuck with an
unwanted travel companion—a chatty traveling salesman played by John
Candy. At one point, Martin’s character gives pointed feedback to Candy’s
character about his penchant for sharing useless anecdotes:

You know everything is not an anecdote. You have to discriminate. You
choose things that are funny or mildly amusing or interesting. You’re a
miracle! Your stories have none of that. They’re not even amusing
accidentally! . . . When you’re telling these little stories, here’s a good
idea—have a point. It makes it so much more interesting for the listener!

Similarly, a data story must have a central insight or idea—it must have a
main point. While you can certainly share different facts in a data story,
they should all support an overarching insight. By focusing on a main point,
you ensure your data story has a clear purpose (telos appeal).



A random collection of interesting but disconnected facts will lack the
unifying theme to become a data story—it may be informative, but it won’t
be insightful. For example, you may have uncovered a number of flaws in
your company’s hiring processes. All of these observations can tie into an
overall insight that these faulty hiring procedures will end up stalling your
company’s growth this year if they’re not addressed. Any additional
insights that don’t relate to this central message will only detract from it.

The American writer Mark Twain once said, “A tale shall accomplish
something and arrive somewhere.” The intended endpoint or destination of
a data story is to guide an audience toward a better understanding and
appreciation of your main point or insight, which hopefully leads to
discussion, action, and change. However, if you have several divergent
findings and try to combine them into a single data story, you may run the
risk of confusing your audience or overwhelming them with too much
information. To tell a cohesive data story, you must prioritize and limit what
you focus on. Sometimes an insight deserves its own data story rather than
being appended to the narrative of another insight.

Element 3: Explanatory Focus
Every data story should have an explanatory emphasis. Frequently, people
make the mistake of just describing the data or insights. Being descriptive is
not, however, the same as being explanatory. If you look more closely at
the definitions of describe and explain there is a subtle but important
difference.

To describe: To represent or give an account of in words or pictures.

To explain: To make plain or clear; render understandable or
intelligible.

When you describe something, you provide details of its features or
characteristics, especially related to who, what, when, and where. However,
when you explain something, you go a step further to clarify the insight and
ensure it is understood by your audience. An explanatory focus will often
mean helping the audience to interpret the data by drilling into aspects such
as how and why. For example, at the end of each mystery novel, private
investigators such as Sherlock Holmes or Hercule Poirot don’t just unveil



who committed the crime, they reveal the perpetrators’ methods (how) and
motivations (why).

Likewise, a data story must go beyond just the descriptive details and seek
to clarify how and why something occurred (or will occur). For instance,
learning that sales were down 35% year-over-year in the last quarter is
informative but not insightful. When you explain how recent marketing
mistakes and aggressive moves by competitors contributed to this 35% drop
in sales, you’re helping the audience to better understand contextually
what’s behind the sales slump and how they can fix it. A data story will be
based on deeper analytical reasoning than just presenting the surface-level
details.

It’s also significantly more challenging to be explanatory than just
descriptive. We don’t always have neat and tidy explanations for why or
how things happened a certain way. There’s going to be some degree of
uncertainty and speculation. As a data storyteller, you need to be
comfortable with sharing a point of view based on the best information
that’s available to you.

Element 4: Linear Sequence
Every data story follows a linear sequence in which supporting data points
build on each other until a main point or conclusion is reached. The general
definition of a story is “an account of a causally related or connected series
of events.” In a story, something notable happens, which triggers an effect
on someone or something else—cause and effect. For example, in the
popular children’s story The Wizard of Oz, the protagonist Dorothy Gale
encounters an interesting sequence of events—a tornado transports her to a
strange land; she is given a pair of magical shoes; she meets some traveling
companions while journeying down the Yellow Brick Road; a wizard sends
her and her friends on a mission; and they melt a wicked witch with a pail
of water (see Figure 4.5). Independently, these interesting events wouldn’t
amount to much, but sequentially, they create a powerful tale that is loved
by multiple generations.



Figure 4.5 Most literary stories such as The Wizard of Oz, written by L.
Frank Baum, feature a linear sequence of events. Similarly, your key data
points should be introduced in a sequential fashion and build support for
your central insight.

In the case of data stories, you are unfolding a series of supporting data
points that lead to a central insight. Instead of unloading all of the
information on the audience at the same time, the data is exposed to them in
stages. Each new detail should build on the previous ones, and through this
sequential process the audience steadily gains an appreciation of the central
issue or opportunity. Depending on how you share the data, the layout or
presentation flow should provide a clear, sequential path for the audience to
follow your points. If you are using a presentation to share your insights,
you control how the data is revealed to your audience. With an emailed
report, you lean more on the formatting, hierarchy, and other layout aspects
to guide the recipients through the story sequence.

Element 5: Dramatic Elements
The beginning of the 2009 Pixar animated movie Up features a masterfully
constructed montage that shows the loving relationship between the main
character, Carl, and his wife, Ellie. In five minutes, we learn a great deal
about Carl’s life through a series of heartwarming scenes that span 60 years.
By using various dramatic techniques—including music with no dialogue—
Up’s directors Pete Docter and Bob Peterson set the stage for the audience
to care about someone who would otherwise be dismissed as a grouchy old
man (see Figure 4.6).



Figure 4.6 In Pixar’s movie Up, a short, five-minute montage at the
beginning introduces us to the main character, Carl. Without this
background information about the relationship with his wife, Ellie, we may
have a much different opinion of Carl. Providing context or background
information around your insights can help your audience to fully appreciate
their value.

Data stories share similar dramatic fundamentals—setting, plot, characters,
and so on—to those used in literature and film. In data stories, the
application of these elements may not be the same or as obvious, but they
are equally important. Just as the Up directors established the setting for
their story with ample background information, you must also provide
sufficient contextual details in order for your audience to properly grasp
your insights. To set up a data story, you may need the audience to
understand the time frame, data sources, past performance, and other details
for context. For example, $2 million in sales in the last quarter may be bad
or great depending on what the sales results were like in the same quarter
last year.

From a plot perspective, good writers and directors never include random,
unrelated events in their stories. Each event serves a purpose in advancing
the story and developing the characters. Similarly, how you structure and



sequence the information forms the backbone of your data story.
Sometimes, what is left out is just as critical to the story’s success as what is
included. Although you may not believe a data story can have characters,
the data that’s being analyzed is often about people: customers, prospects,
employees, partners, students, patients, voters, and so on. By highlighting
the people behind the numbers, you add a more relatable human perspective
to your data story. The more you incorporate dramatic elements into your
data story, the more engaging it becomes for an audience on an emotional
level. In Chapter 6, I will explore the different ways in which these
dramatic elements come together to form a narrative structure for your data
story.

Element 6: Visual Anchors
In the late 1920s, the film industry transitioned from silent films to talking
pictures. Many people don’t realize the influential English filmmaker
Alfred Hitchcock’s first 10 movies were actually silent pictures in which he
was able to hone his visual storytelling skills. Hitchcock believed “silent
pictures were the purest form of cinema” because the filmmakers were
forced to rely solely on images—not sound—to develop their narratives.
While not all literary forms of story require visual imagery, data stories
must often be visually anchored. Because human beings are visual
creatures, the visual depictions of the data end up being more powerful than
just words or numbers.

Mark Twain offered advice to other writers when he said, “Don’t say the
old lady screamed—bring her on and let her scream.” While data charts are
frequently used in the analysis process to discover the insights, they can
play an integral role in explaining them as well. With raw statistics being
complex and difficult to comprehend, visualizing the numbers can make
them more approachable and consumable for an audience (see Figure 4.7).
The data visualizations can help people to see patterns, trends, and
anomalies in the data that they would miss without them. In addition, other
forms of imagery can also be used to complement and enhance the
storytelling. For example, icons can be used to create mental shortcuts for
your audience, or photos can add emotional emphasis to key data points. In
Chapters 7 and 8, I will show how visuals shape the critical scenes of your
data story.



Figure 4.7 Following Mark Twain’s argument that it’s better to bring on the
old lady and “let her scream” than to state “the old lady screamed,” it’s also
often far more compelling to visualize the data than to merely state it.

All six of these elements are essential to creating an effective data story. If
you ignore any of the components—no matter how compelling or
interesting your data is—your analysis results end up being just information
and you miss out on the many benefits that can be gained when the data is
woven into a story. Now, some data stories will adhere more closely and
deeply to the six elements than others. The more comprehensive ones will
look and feel more like literary stories, whereas others with a lighter dose of
the six elements may benefit simply from being more “storylike” in their
delivery.

Data Stories Come in All Shapes and Sizes
Stories are memory aids, instruction manuals, and moral compasses.

—Aleks Krotoski, psychologist and journalist

Just as every insight will be slightly different, each data story will be
unique. There is no set length for how long a data story will be, as it will
depend on the information that is to be shared. Ideally, you should strive to
tell the data story as concisely and clearly as possible, but the nature of your
discovery and its intended audience will ultimately shape the breadth and
depth of the narrative.



Frequently, the delivery method you choose can shape and influence how
well you are able to tell a story with your data. Although we have many
different ways of sharing information, they are not all equally well-suited to
data storytelling and could potentially be geared more toward storyframing.
Using the framework outlined above, you can see how certain types of data
communications struggle to meet all of the essential criteria (Figure 4.8).

Figure 4.8 All of these communications are based on data, but not all of
them are equally conducive to data storytelling.

Currently, the automated forms of data communication (near the bottom of
the table) can’t support many of the essential elements of a data story. In the
future, we will see an influx of artificial intelligence and machine learning
attempting to bridge this gap, but it will be some time before storytelling
can be fully automated in a significant way—if ever. While technology can
make significant inroads into enhancing storyframing, it’s too early to say
what role it will play in actual data storytelling. For example, an automated
dashboard can highlight random anomalies in the data, but no narrative
really emerges until someone (or some intelligent agent) connects the dots
and interprets what’s happening.



In the field of data journalism, new interactive forms of data storytelling
have emerged in the form of scrollers and steppers. Scrollers—
sometimes referred to as scrollytelling—reveal the content as the user
scrolls down a page. The digital publication The Pudding
(https://pudding.cool), features a variety of scrollers or “visual essays”
on a wide array of cultural topics. Steppers require the user to click
through the steps or scenes of a story and are quite popular with major
media sites such as the New York Times, Wall Street Journal, and Vox.
Both of these interactive formats maintain a linear sequence, which is
essential to a data story, but they can be challenging to design and
execute.

In the case of data visualizations and infographics, the limited depth and
sometimes static nature of the content can make it more challenging to meet
all of the criteria. One of the most famous examples of an effective
infographic is Charles Joseph Minard’s map of Napoleon’s Russian
campaign of 1812 (Figure 4.9). The retired French civil engineer produced
a vivid depiction of the French general’s disastrous march into Russia. His
thematic map has been referred to as “the best statistical graphic ever
drawn” by acclaimed information designer Edward Tufte (2001). Minard
skillfully combined multiple types of data—geography, time, temperature,
distance, troop movement, and army size—in a single, two-dimensional
graphic. The sequential flow and rich context of the visualization helps to
tell the story of Napoleon’s costly military mistake of invading Russia.
While not all subjects demand intricate data visualizations such as this one,
telling a multifaceted data story requires planning and skill to accomplish.
Many modern data visualizations and infographics are laden with
information but fail to achieve what Minard did in 1869—one year before
his death at 89 years old!

https://pudding.cool/


Figure 4.9 In 1869, retired French civil engineer Charles Joseph Minard
produced this thematic map of Napoleon’s infamous 1812 Russian
campaign that highlights the French army’s catastrophic loss of life.

Source: https://en.wikipedia.org/wiki/File:Minard.png. Public domain.

The more human-curated options such as data presentations or manual
reports offer more potential to align with the data story elements. They are
less confined in terms of space and offer more flexibility to sequence and
annotate the insights as needed. However, despite these inherent advantages
for storytelling, these data communications rarely end up resembling
stories. Instead, their ability to convey rich levels of information is often
misused or abused, resulting in unwanted data dumps. A simple insight may
not require more than just a straightforward, clean data visualization to tell
a story. Data visualization experts like Minard may be able to squeeze
elaborate data stories into more confined spaces. However, in most cases,
complex insights will require more robust approaches to form compelling
stories. Ultimately, the data story and its delivery are heavily influenced by
two key factors: the storyteller and the audience.

Every Data Story Needs a Storyteller
Every story is complicated until it finds the right storyteller.

—Anonymous

In the previous chapter, we saw how the Hungarian physician Ignaz
Semmelweis failed to turn his life-saving discovery into a compelling data
story. Nobody can question his dedication to the medical profession nor his

https://en.wikipedia.org/wiki/File:Minard.png


passion to help save the lives of young mothers. However, he did fail in
understanding how to effectively communicate his insights to others.
During this same time period, two English medical practitioners were
seeking to promote their own life-saving findings. Like Semmelweis, each
of these individuals displayed an aptitude for statistics and applied these
analytical skills to their medical profession. However, unlike Semmelweis,
they identified ways in which they could share their ideas visually with
others in order to see them embraced and adopted. These two individuals
ended up becoming early pioneers in the use of data visualizations—rather
than just the typical data tables—to explain their critical insights. They
were both able to effect significant change in their respective fields, and
much of their success can be attributed to their ability to tell a compelling
story with their data.

One of these early data storytellers was Florence Nightingale (1820–1910),
who is regarded as the founder of modern nursing and was also a skilled
statistician. During the outset of the Crimean War (1853–1856), news
reports of the horrendous treatment of wounded soldiers had stirred up
public outrage, and the British government was eager to address the issue.
Nightingale was asked to lead a group of 38 female nurses to improve the
poor conditions at a British army hospital in Scutari, Turkey. Her nursing
team encountered what Nightingale referred to as “the kingdom of hell”—
an overcrowded, filthy hospital that lacked basic medical supplies, proper
sanitation, and reliable record keeping. Despite some initial resistance from
the overworked male medical staff, Nightingale and her nurses set in
motion various changes to cleanliness, sanitation, ventilation, nutrition, and
so on that eventually reduced the mortality rate from 42% to 2% (Wikipedia
2019).



Figure 4.10 Florence Nightingale (1820–1910)
Source: Florence Nightingale. Engraving, 1872, after A. Chappel. Credit: Wellcome Collection.
CC BY.

In 1856, Nightingale returned to England as a national heroine was and
touted as “the lady with the lamp” in English press coverage. Her newfound
fame granted her an audience with Queen Victoria; in that meeting, she was
able to secure a Royal Commission in 1857 to examine the health of the
British army. Working with England’s leading statistician William Farr, she
discovered peacetime British soldiers aged between 20 and 35 had a
mortality rate that was double that of the civilian rate due to unsanitary
living conditions. In Crimea, Nightingale witnessed firsthand the ravages of
unsanitary conditions as soldiers were 10 times more likely to die from
contagious illnesses such as typhoid, cholera, and dysentery than from
battle injuries. To introduce sanitation reforms, she needed to be able to
convince army officers, government officials, and the general public of their
merits.

To help audiences who were generally less data literate, Nightingale created
a series of data visualizations—including her famous polar area diagram
(Figure 4.11) that outlines the causes of death for British soldiers fighting in
the Crimean War. Nightingale knew a visual representation of the statistics



could be more persuasive, and the data charts could “affect through the eyes
what we fail to convey to the brains of the public through their word-proof
ears” (Bostridge 2015). In order to combat resistance to her proposed
sanitary reforms, she distributed her polar area diagram through various
pamphlets and reports, as well as having it featured as a fold-out in the front
of Harriet Martineau’s book England and Her Soldiers (1859).

Figure 4.11 Nightingale’s polar area charts (also called Nightingale Rose or
Coxcomb charts) are divided into 12 wedges of equal size corresponding to
a 12-month period. The height or radius of each color section is measured
from the center and indicates the number of deaths from different factors:
battle wounds (red), preventable contagious diseases (blue), and all other
causes (black). Starting with the chart on the right (April 1854–March
1855), it shows the disproportionate number of deaths due to infectious
diseases rather than battle injuries.

Source: https://edspace.american.edu/visualwar/nightingale/#gallery-1 Public domain.

Nightingale’s efforts eventually convinced the British army’s leaders that
they needed to adopt better sanitary measures. Her sanitary reforms ended
up saving the lives of countless soldiers during peacetime and in subsequent
military conflicts. In an 1869 letter, Nightingale celebrated how sanitary
reforms had, by her estimates, saved the lives of 729 soldiers and kept
5,184 men from being bedridden each year (McDonald 2012). While “the
lady with the lamp” is well-known for her contributions to modern nursing,

https://edspace.american.edu/visualwar/nightingale/#gallery-1


Nightingale was also a light to the field of statistics. In recognition of her
contributions, she was fittingly recognized as the first female Fellow of the
Royal Statistical Society in 1858. While she wasn’t the first person to create
statistical graphics, historian Hugh Small considers her to be “the first to
use them for persuading people of the need for change”—making her a
pioneering data storyteller and change agent (Small 1998).

The second data storyteller is Dr. John Snow (1813–1858), who is
considered to be the father of modern epidemiology, which deals with the
incidence, distribution, and potential control of infectious diseases in a
population. Despite coming from a poor, working-class family, Snow had
established a successful anesthesia practice and had even administered
chloroform to Queen Victoria during her last two childbirths. At his time,
most of Victorian society adhered to the miasma theory (including
Nightingale) that diseases such as cholera or typhoid were caused by bad air
or noxious odors from decaying organic matter. At the forefront of the
industrial age, London became one of the most densely populated cities in
the world with 2.5 million people. Most of the human waste went into a
disorganized, antiquated system of cesspools and sewers that dumped into
the River Thames—the main source of the city’s drinking water.



Figure 4.12 Dr. John Snow (1813–1858)
Source: http://resource.nlm.nih.gov/101429151. Public domain.

When major cholera outbreaks occurred in 1832 and 1848, it was easy for
government leaders and the medical community to associate these health
crises with miasma due to the city’s increasingly foul stench. However, Dr.
Snow’s experience and research led him to believe the diseases were not
transmitted through the air but through the water. When he published a
pamphlet titled “On the Mode of Communication of Cholera” in 1849, his
supposition that cholera was spread through contaminated water fell on the
deaf ears. Notwithstanding this disappointing response, Snow remained
unwavering in his belief that cholera was a waterborne disease, and he was
undeterred in amassing more evidence to support his unorthodox position.

In the summer of 1854, the next cholera outbreak occurred right at Snow’s
doorstep within his Soho neighborhood. As families scrambled to escape
the fast-moving, deadly disease, Snow went in the opposite direction
toward what appeared to be the epicenter of the outbreak—the
neighborhood surrounding the Broad Street water pump. While he could
find very few visible impurities when he examined the water, Snow could
see no other “common agent” that could explain the cholera outbreak.
When he reviewed the initial list of 83 registered deaths in the first few

http://resource.nlm.nih.gov/101429151


days of the outbreak, Snow discovered “nearly all the deaths had taken
place within a short distance of the pump,” and he noted that only 10 of the
fatalities were in closer proximity to a different street pump (Snow 1855).
Through his investigative efforts, he was able to ascertain that five of these
10 individuals preferred the water of the Broad Street pump, and three more
of the remaining outliers were children who may have drunk from the pump
on the way to school. As he mapped the cholera deaths, he noticed a couple
of interesting anomalies: A local brewery with 70 employees and a
workhouse with 535 inmates were relatively unscathed during the outbreak
even though they were closely situated to the water pump. It turned out that
each had a private well, so they didn’t rely on water from the Broad Street
water pump.

Based on all these facts, Snow was able to convince the local civic leaders
to remove the handle to the water pump a week after the outbreak started.
While the cholera outbreak had probably subsided due to the exodus of
people out of the neighborhood, what Snow accomplished was more than
just a precautionary measure—it strengthened his position that cholera was
a waterborne illness. Afterward, with the help of a local cleric, Reverend
Henry Whitehead, Snow was able to uncover the source of the
contamination—an infant that died from cholera had its soiled diapers
rinsed into an old cesspit that leaked directly into the Broad Street pump’s
water supply. In various publications after the event, Snow shared a now-
famous map of the Soho neighborhood with black bars indicating how
many cholera deaths occurred at each residence or business in close
proximity to the Broad Street water pump. In his December 1854 report to
the Cholera Inquiry Committee, his data was depicted as a Voronoi diagram
(see Figure 4.13) with a dotted enclosure indicating how many deaths were
closer (in walking distance) to the Broad Street water pump than another
local pump.



Figure 4.13 This variation of Dr. John Snow’s map of the Soho cholera
outbreak has a red line indicating the reach of the Broad Street water pump
by walking distance. Each cholera death is marked by a black bar. People
outside of the dotted line would have been closer to a different water pump;
however, due to the popularity of the Broad Street pump, its effects
probably extended beyond this dotted line.

Source: http://johnsnow.matrix.msu.edu/work.php?id=15-78-55. Public domain.

Many people have debated whether Snow used the map to analyze the
cholera epidemic or to convince the local board of governors to remove the
water pump handle. As we learned in the previous chapter, data alone will
rarely persuade a skeptical audience—narrative and visuals are often
needed. However, what we can be certain of is that he used the map to help
others see and understand how cholera was most likely transmitted through
water. As Snow historian Steven Johnson noted, the map was a “marketing
vehicle for his idea” that cholera was a waterborne disease (Borel 2013).
Unfortunately, Dr. John Snow died from a stroke at the age of 45 in 1858
before he was able to complete his mission against cholera. He left the
skeptical English medical community to continue its debate about the
source of the deadly disease. However, when London’s next cholera

http://johnsnow.matrix.msu.edu/work.php?id=15-78-55


outbreak occurred in 1866, health officials issued the first known boil water
advisory (BWA)—no small tribute to Snow’s efforts (Wikipedia 2019).

Both Nightingale and Snow played an active role in the success of their
insights. Not only were they able to identify meaningful, life-saving
insights, but they were also able to communicate them in visually
persuasive ways. As the storyteller, you will play an integral role in crafting
and delivering your own data stories. The success of your narratives will
depend on your ability to effectively perform the following tasks and
responsibilities as the data storyteller:

Identify a key insight. As the storyteller, you are responsible for
directly or indirectly finding a meaningful data insight and deciding
whether it needs to be prepared and shared as a data story.

Minimize or remove bias. Everyone has inherent biases. It’s
important to be mindful of what yours are and strive to make your data
communication as objective as possible.

Gain adequate context. Prior to telling a data story, you should have
ample contextual or background knowledge to ensure the insight is
meaningful and will resonate with your audience.

Understand the audience. Each insight will appeal to a particular
audience. You will be instrumental in tailoring the content
appropriately for the intended recipients.

Curate the information. As the storyteller, you will apply your
judgment to determine what data should be included or not included in
the story. Too much information will overwhelm your audience, but
too little may not catch their attention.

Assemble the story. As you direct your data story, you will decide on
the flow of the story and how the different elements come together.
The organization or structure of the information can be just as crucial
to the story’s success as the underlying data itself.

Provide narration. The storyteller acts as a guide through the
information and helps the audience to understand and interpret the
data. By adding your voice to the numbers, you unavoidably become a
central part of the story.



Choose the visuals. With various chart types and visualization options
to choose from, your design decisions will shape how a key insight is
perceived and understood by the audience. In this area, you wield
significant influence as a single dataset can often be visualized in
multiple ways and convey vastly different messages.

Add credibility. The storyteller’s reputation and expertise can lend
credibility and authority to the numbers. If you are perceived as being
untrustworthy or overly biased, you can undermine the validity of an
otherwise sound data story.

On closer examination, it is hard to separate the storyteller from the story.
The insights or ideas that someone shares through visual narratives
represent discoveries that have enlightened that individual’s mind. A data
story can never be just an arbitrary collection of facts that is passively
disseminated. Each data story is prepared and told by someone who cares
about the numbers and sees a purpose in sharing the data with others. The
presence of the data storyteller is felt not only in terms of their labors to
create a compelling narrative and engaging visuals, but also in their
conviction and advocacy to see the information is understood, embraced,
and acted on.

Depending on the way data is communicated, the format can alter the data
storyteller’s involvement with the story and interaction with the audience.
In some cases, the data is communicated directly to the audience. For
example, Dr. John Snow presented his facts about the contaminated water to
the board of governors to advocate the removal of the water pump handle.
In these scenarios, the storyteller is present to guide the audience through
the insights, explain what they mean, and respond directly to questions.
Today, this form of two-way communication is common with most data
presentations (see Figure 4.14). When you present directly to an audience,
you have the opportunity to observe their response to the insights and assess
their level of engagement. You also have the flexibility to speed up by
skipping over content or to slow down so you can drill deeper into a
specific data point as needed. In these direct scenarios, the data storyteller
takes center stage in the delivery of the story content.



Figure 4.14 In direct communication scenarios, you have more control and
flexibility as the storyteller. You can speak to the content so it doesn’t need
as much detail or text. However, in indirect scenarios, where you’re not
present to deliver the content as the storyteller, the opposite occurs. You
can’t be as flexible and must provide more annotations (text) to explain
your insights.

When you’re trying to reach a broader audience, however, it isn’t always
feasible for you to present your findings directly to everyone individually or
in small groups. Instead, you must share your story using an indirect, one-
way method such as a report, video, infographic, or article, which can be
distributed more widely and consumed at your audience’s convenience.
Both Nightingale and Snow frequently relied on various print publications
to propagate their ideas and messages to broader audiences. When you
aren’t able to personally guide the audience through your content, your
verbal speaking points are replaced by text. With an indirect approach, you
still have to anticipate the audience’s needs and structure the content in a
logical manner, but you must also provide ample commentary to ensure the
audience can understand your insights. For example, annotations on the
charts and diagrams take on greater importance when you’re unable to
directly explain them. Essentially, through text-based explanations, your
influence as the data storyteller becomes embedded within the data story.
While you may not be as overtly prominent in these indirect situations, your
“backstage” guiding presence will be felt throughout the data story.



Beware of the Slideument

In 2006, Presentation Zen author Garr Reynolds coined the term
slideument, which is a cross between a slide deck and a document
(Reynolds 2006). This hybrid presentation is often used to address both
direct and indirect communication needs: a slide deck to be delivered in
person (direct) and a detailed report to be shared as a standalone
reference or handout (indirect). It may seem efficient to create a single
document that serves both of these needs, especially when you know
you’ll require a standalone document after the presentation is delivered.

While slideuments can be more visual, faster to create, and more
approachable than standard reports, they should never be presented—
only read. The intent of having more detailed text on slides in a
slideument is to compensate for the absence of the storyteller. If a
slideument is presented, the audience will struggle to read the text and
listen to the storyteller at the same time. Rather than reinforcing your
data narrative, the added detail will actually interfere with your verbal
messages. If you anticipate needing a handout, it is often better to create
two versions: a less-text-heavy presentation for presenting and a more-
detailed slideument as a handout. Trying to use a single presentation for
both use cases will only lead to a disappointing experience for you and
your audience.

In the future, technology may assume the role of data storyteller in the form
of intelligent agents that craft meaningful data stories from disparate data
sources. In 1950, English mathematician Alan Turing developed the Turing
test, which tests whether a computer exhibits intelligence that is
indistinguishable from that of a human. While machines can mimic some of
the required tasks involved with data storytelling, it will be some time
before they can equal the natural storytelling ability of human beings.

Part of the delay is that many technology companies don’t yet appear to
understand what data storytelling really entails. For example, natural
language generation (NLG) vendors tout the ability for their tools to
translate data into text. Interestingly, they position data visualizations as
being confusing or overwhelming, and they suggest people prefer
automated text they can read. However, descriptive text that outlines in



minutes what a well-designed chart can communicate in seconds doesn’t
represent the dawn of automated data storytelling. It’s like advocating for
WiFi-enabled fax machines because email isn’t working. While advanced
NLG technology will be a key element of future data storytelling agents, its
focus will need to expand from simply describing data to explaining it—a
much higher standard to achieve.

We are beginning to see glimpses of automated storytelling’s potential. In
November 2017 at Amazon’s AWS re:Invent conference, technology firm
AGT/HEED announced their partnership with the Ultimate Fighting
Championship (UFC) league to leverage the Internet of Things (IoT) and
artificial intelligence (AI) to provide more compelling fight coverage
(Bradley 2018). By collecting real-time data from sensors in the fighters’
gloves and octagon floor, video cameras, and audio microphones,
AGT/HEED founder Mati Kochavi indicated the platform could generate
70 different insights from a single fight (see Figure 4.15). Its benefits
extend beyond storytelling, of course—the Nevada State Athletic
Commission approved an initial test of the glove sensors at UFC 219 to
help address fighter safety and concussion protocol issues. The ability of
this promising new technology to distill all of these disparate data points
into a main insight and tell an engaging story will be the real test of its
storytelling capabilities.



Figure 4.15 New AI-based storytelling technologies will transform how we
view and consume sporting events. A partnership between AGT/HEED and
UFC will pave the way for automated, real-time insights to be shared with
MMA fans during and after contests.

Source: Reproduced with permission of HEED.

In 2016, the Washington Post developed an in-house automated storytelling
technology called Heliograf. The media company designed the technology
to target smaller audiences with automated news stories about local topics
such as high school football or election results. Since its inception,
Heliograf has been used to create approximately 850 short articles (Moses
2017). Based on narrative templates created by editors, Heliograf matches
relevant data to corresponding phrases or keywords in the templates to
develop and publish stories (Keohane 2017). Scot Gillespie, chief
technology officer at the Post, stated, “Technology like Heliograf can be
transformative for a newsroom, greatly expanding the breadth of coverage
and allowing journalists to focus more on in-depth reporting” (WashPostPR
2017). While today the focus is on breadth, the technology may evolve to
take on more in-depth content. For now, human beings are still the
dominant storytellers, but we will see technology increasingly used to
augment our storytelling abilities, helping us to both discover and tell
better, richer data stories.



Know Your Audience before Telling Your
Story

You’ve got to keep your finger on the pulse of what your audience is
thinking and know what they’ll accept from you.

–Dwayne Johnson, actor

One of the critical mistakes you can make as a data storyteller is to not
know your audience. In fact, nothing can ruin a good data story faster than a
disconnect between you and your audience. While we may not always
recognize it, the audience plays an influential role in shaping a data story’s
focus and direction. To illustrate this point, let’s pretend you’ve been asked
to host a movie night for a group of Robin Hood fans you don’t know.
While there is a wide selection of Robin Hood movies to choose from (see
Figure 4.16), it’s difficult to pick the right one when you don’t know your
audience. Even though the movies all focus on the same tale of the famous
English outlaw, each one tells the same story in a unique way that appeals
to a specific audience. Without knowing more about the target audience, it’s
possible you could select something that misses the mark, such as showing
Russell Crowe’s 2010 PG-13 version to a group of six-year-olds.

Figure 4.16 Even though each of these adventure movies focuses on the
same general story of Robin Hood, they are targeted to different types of
audiences. With your data story, you must determine the target audience and
how the story should be tailored for them.

Source: IMDB.

Ideally, you would have an audience in mind before you begin your
analysis. However, sometimes you may come across unexpected insights
that may interest different people. First, you will want to align your data
story to the right audience. Ideally, it will be shared with people who have



the influence or power to effect change—individually or collectively.
Second, you need to consider how your data story must be tailored for the
intended audience. There are eight audience considerations that can
influence how you approach your data story:

1. Key goals and priorities. If you understand what matters to your
audience, you can ensure your data story is relevant and meaningful to
them. No matter how interesting or unique your insights are, they must
relate to things your audience cares about. For example, if your target
audience is a group of executives who are focused on improving
company sales, you will be hard-pressed to win their attention with
topics unrelated to sales performance. It is important to make sure you
are aligned with your audience’s key objectives and strategic priorities
so you don’t waste anyone’s time—yours or theirs.

2. Beliefs and preferences. Your audience will often have preexisting
beliefs, assumptions, and attitudes on different topics. Knowing
upfront whether your audience will be accepting, resistant, or neutral
toward your insights can influence how you prepare and tell your
story. As Aristotle astutely said, “The fool tells me his reasons; the
wise man persuades me with my own.” In addition, you may need to
consider what unique preferences they have for consuming the data.
One audience may expect a PowerPoint presentation while another
may prefer to read a detailed report. Some audiences may be
accustomed to seeing data visualized a specific way (bar charts) and be
resistant to unfamiliar approaches (scatterplots). A keen awareness of
your audience’s beliefs and preferences can help direct and streamline
your data storytelling.

3. Specific expectations. When you share a data story, an audience may
have a preconceived notion of what will be covered and have specific
questions they would like to see answered. If you’re not mindful of
these expectations, the disconnect between you and your audience can
become frustrating and lead to disappointment on both sides.
Whenever possible, you must try to anticipate your audience’s
questions and weave thoughtful answers into your data story. If there’s
ever a mismatch between their expectations and what your data story
covers, you may want to reevaluate the focus of your data story.



4. Opportune timing. In Chapter 2, kairos was introduced as another
form of persuasion from Aristotle’s Rhetoric that emphasizes the
importance of recognizing the right time and place to present an
argument or idea. Even if you’re presenting insightful data to the right
audience, the timing may be wrong. For example, a shift in your
audience’s responsibilities or priorities can make your insight more or
less timely. Depending on the circumstances, you may want to be more
forward about sharing your data story if the interest is high or wait for
a more opportune time when more pressing questions or concerns have
been addressed.

5. Topic familiarity. Audiences will have different levels of domain
knowledge and expertise. If your audience is less familiar with the
subject matter of your data story than you are, you may need to spend
time explaining key concepts and providing ample context before
delving into your insights. For example, if your audience knows very
little about mobile marketing—the focus of your analysis—you may
need to provide some background information before revealing how it
can be optimized. However, if your audience already has a deep
knowledge of mobile marketing, you can dive directly into your
insights. Their familiarity with the topic could also lead to deeper
questions and the need for more detailed information on your insights.

6. Data literacy. Some audiences may not spend as much time
interacting with data and may even be intimidated by the numbers.
Whenever your audience is less data-savvy, you will want to reduce
the amount of detail you cover and refrain from using unfamiliar
jargon. They will be overwhelmed if you are not selective about the
data you share with them. Rather than expecting your audience to
understand statistical or analytics terminology, you need to be careful
to translate the technical words and numbers into business terms they
can follow. When you are presenting to a more data-literate audience,
it does not mean you have permission to drown them in data either.
Even data experts will appreciate a concise data story that is easy to
follow. Extra preparation may be required for more analytical
audiences, as they may try to probe the edges of your insights.

7. Seniority level. For senior executives, time is a precious commodity.
They often don’t have the patience or bandwidth to sit through an



entire data story without knowing it will be worth their time. They
frequently expect an executive summary instead of a long report or
presentation. However, one of the drawbacks of summarizing your
analysis results is it can spoil the powerful narrative structure of your
data story. Just imagine creating an executive summary for
Shakespeare’s Romeo and Juliet: “Both of the title characters kill
themselves due to a miscommunication and unfortunate timing” would
surely ruin the epic tale for most people. In Chapter 6, I’ll discuss a
strategy on how to address this executive summary challenge.

8. Audience mix. When you share a key insight, you may have a diverse
audience with different backgrounds, interests, and agendas—making
it somewhat difficult to balance their conflicting needs. For example,
you may have both business and technical people in your intended
audience. The strategic considerations that interest the business
managers won’t appeal as much to the technical folks, who in turn
want to spend more time reviewing the technical details. When you
encounter a diverse audience with competing needs, it may be helpful
to establish upfront where, when, and how each group will receive the
information they’re after. Alternatively, you may decide it would be
best to present a tailored version of the data story to each group
separately.

Data visualization expert Edward Tufte once said, “If the statistics are
boring, then you’ve got the wrong numbers.” While this may be true in
some situations, in others, you may simply have the wrong audience for
your numbers. The critical question is: How well do you know your
audience? The more you know about your audience, the more you’ll be
able to tailor your data story’s content to their needs and interests. If you
realize you don’t really know your audience, you may want to hold off on
sharing your story until you can learn more about them. Knowing your
audience will not only influence how you tell your data story but also
predicate its success.



The Strategic Use of Pre Meetings

Change can be difficult in business environments where politics and a
lack of buy-in can suppress or kill good ideas. If your insights may be
viewed as controversial or disruptive, you may need to use a more
measured approach with how you communicate them to overcome
resistance and gain support. In these situations, it can be an effective
strategy to schedule pre meetings selectively with key individuals to
review the findings before you present them in a group setting. This
approach provides you with an opportunity to identify your potential
allies and detractors. When you eventually present to the entire group,
you will know beforehand which key decision makers support or
oppose the insights.

In addition, during the process of meeting with these different
individuals, you’ll receive invaluable feedback that can inform how
your data story can be strengthened and refined. For example, they may
identify gaps in your analysis or recommend better solutions to the
problems you’ve identified. They may know the priorities and
preferences of key decision makers or who may be the most interested
in the data. Pre meetings may require additional work, as you may need
to adapt the content to each individual’s viewpoint and specific
interests. However, through the process of sharing your data story
multiple times, you’ll not only enrich the narrative but also improve
how you tell it.

When It Makes Sense to Craft Data Stories
and When It Doesn’t

Storytelling is the essential human activity. The harder the situation, the
more essential it is.

—Tim O’Brien, author

Data stories are powerful tools for sharing insights. However, not all
insights need to be crafted into narratives. It takes time and effort to prepare
and craft a data story—after you may have already spent hours analyzing



the data to find your key insight. Rather than saying every insight requires
“its story to be told,” you can be selective based on the nature of each
discovery. Clearly, the value of the insight is an important determinant in
whether a particular finding merits being turned into a data story. For
example, if a business insight could help your organization save a
significant amount of money, it’s most likely going to be worth your time to
build out a data story for it. However, not even all high-value insights
necessarily need to be made into full-fledged data stories. You must also
consider how easy or hard the insight will be for the audience to understand
and accept. Before you build out a data story for your insight, consider the
following criteria that could influence your approach:

Agreeable versus unpleasant. If your findings are favorable or
acceptable to your audience, they won’t need much convincing or
persuading to accept them. However, as we saw in the previous
chapter, people will primarily scrutinize data they don’t like. For
example, if the analysis of a new employee retention program showed
it’s ineffective, it’s going to be harder for the people who developed
and implemented the program to accept the poor results than for those
who advocated for an entirely different approach.

Conventional versus disruptive. When your insights fit within a
conventional way of doing things, they will be familiar and
comfortable to the audience. However, when your insights are
disruptive or break with tradition, it is going to be harder for your
audience to embrace or understand them. For example, it will be more
daunting for your organization to embark on a completely new
strategic direction than to simply refine or improve what it’s currently
doing.

Expected versus unexpected. When your insight simply validates an
expected result for your audience, it won’t need to be explained as
vigorously. However, when the results don’t live up to the audience’s
expectations, more explanation will be required so they can understand
what happened. While nobody likes bad news, even positive results
that underachieve what was anticipated can be problematic. For
example, if a product team was excited for the launch of a new feature,
they will be surprised and disappointed when it only receives a mild or



lukewarm response from customers. Without a data story to lean on,
this team may struggle to grasp why the new capability wasn’t better
received.

Simple versus complex. If an insight is fairly simple or
straightforward to grasp, it may not need to be built into a data story.
In fact, doing so may actually interfere with its ability to communicate
in a direct manner. On the other hand, for a complicated, multifaceted
issue, the audience may require more help and guidance from an
expert to understand it. Using a data story, you can break down a
complex insight into more manageable chunks so it is easier for the
audience to follow and comprehend.

Safe versus risky. When an insight highlights a change that is safe for
the audience to make, you will see fewer concerns about embracing it.
For example, if an insight aligns with the CEO’s current viewpoint, her
leadership team will be more willing to pursue it. However, if the
insight instead conflicts with the CEO’s position, her executives may
be less enthusiastic to stake their careers on supporting it. The higher
the risk—either from a personal or organizational perspective—the
more people will need to be persuaded by a data story to accept the
numbers.

Inexpensive versus costly. Some insights can be relatively
inexpensive to pursue and implement. In these situations, very little
persuasion is required because most people will feel foolish to not act
on these types of insights. Even if one of these insights doesn’t pan out
as expected, it won’t have cost very much to test. However, in other
cases, a high-value insight may also be costly to implement. For
example, an analysis could reveal the potential for significant
productivity gains, but only after a substantial investment in a new
technology. Someone may consider this type of investment to be risky
because the insight may not generate the anticipated return.

Intuitive versus counterintuitive. Whenever your insight aligns with
an audience’s intuition, they’re going to have a far easier time of
accepting it. Conversely, human nature can be difficult to overcome
when an insight doesn’t align with common sense or someone’s gut
instinct. In these situations, you must summon the special powers of



storytelling to somehow persuade an audience to consider information
from a new perspective. Indeed, a data story may represent the only
fighting chance that a counterintuitive insight has—sadly something I
didn’t discover until later in my career.

American mythologist Joseph Campbell said, “If you’re going to have a
story, have a big story, or none at all.” The same philosophy applies to your
insights in terms of data storytelling. If you have a big (valuable) insight to
share, there’s a good chance it’s going to require a data story in order for it
to be properly understood and accepted. In fact, between the insight’s
potential impact and what type of insight it is (hard vs. easy), there’s a
sweet spot called the Story Zone where data storytelling excels (see Figure
4.17). It spans an area where the insight is “medium-to-high” in value and
falls into the “hard” category for the reasons listed above. While there’s no
guarantee that a data story can overcome all the factors of resistance, it
represents the best chance you have at persuading your audience with
numbers.

Figure 4.17 When an insight falls into the Story Zone (Hard/Med-High), it
should be communicated as a data story. If it falls outside of the Story Zone,
it is questionable if it should be told as a data story. It may not merit the
extra time and effort (Hard/Low), or it may not necessarily need a data story
to be understood and embraced (Easy/Med-High).

If you recall, in the personal experience I shared at the very beginning of
this book I discovered an insight that challenged an entrenched practice of



the ecommerce group for whom I was working. The survey data indicated
customers didn’t require or appreciate a specific shipping option that was
provided to them. I would conservatively consider such an insight to be of
at least medium value. It could have led to a re-evaluation of current
practices and potentially the discovery of a better shipping option that the
customers would truly appreciate. However, because the insight conflicted
with the established beliefs of the department (and most importantly the
department’s leader), it was viewed as disruptive—potentially unexpected,
risky, and counterintuitive. Regrettably, at the time, I didn’t realize I should
have invested more time in crafting a data story for the insight. Its short-
lived fate was sealed before I even delivered it. Rather than making the
same mistake as I did, you’re now ready to turn your insights into engaging
and persuasive data stories. In the next chapter, we’ll begin by focusing on
data—the fundamental building blocks of every data story.
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Chapter 5 
Data 
The Foundation of Your Data Story

“Data! Data! Data!” he cried impatiently. “I can’t make bricks without
clay.”

—Sherlock Holmes by Sir Arthur Conan Doyle, author

In 2015, a team of German researchers made an astounding discovery:
eating chocolate could actually accelerate weight loss. The researchers ran a
three-week clinical trial with a group of adults aged 19 to 67 who were
assigned to one of three diet groups: a low-carbohydrate diet, a low-carb
diet with a daily chocolate bar, and a control group. Head research director
of the Institute of Diet and Health Dr. Johannes Bohannon found people
who were on a low-carb diet lost weight 10% faster when they consumed
dark chocolate on a daily basis. The team’s research paper was published in
the International Archives of Medicine, and the findings were mentioned in
several media outlets such as the German newspaper Bild, the UK’s Daily
Star, the Irish Examiner, and many others (see Figure 5.1).



Figure 5.1 Multiple news publications featured the German researchers’
findings on the health benefits of chocolate.

However, the research was actually part of an elaborate hoax for a
documentary film on junk science. The producers of the film wanted to
show how easy it was to turn bad science into headlines for fad diets. Dr.
Johannes Bohannon is actually John Bohannon, a science journalist. He
does have a PhD in molecular biology—just not for humans but, instead,
for bacteria. The Institute of Diet and Health was just a made-up website.
The clinical trial was scientific, but its results were dubious due to the
limited sample size—only 15 people. From the rigorously “peer-reviewed”
science journal that accepted the article without edits for 600 Euros, to the
countless media publications that touted the appealing research, no one
questioned this small but crucial detail about the study. As Bohannon
explains:

Here’s a dirty little science secret: If you measure a large number of
things about a small number of people, you are almost guaranteed to get
a “statistically significant” result. Our study included 18 different
measurements—weight, cholesterol, sodium, blood protein levels, sleep
quality, well-being, etc.—from 15 people. (One subject was dropped.)
That study design is a recipe for false positives.



Think of the measurements as lottery tickets. Each one has a small
chance of paying off in the form of a “significant” result that we can spin
a story around and sell to the media. The more tickets you buy, the more
likely you are to win. We didn’t know exactly what would pan out—the
headline could have been that chocolate improves sleep or lowers blood
pressure—but we knew our chances of getting at least one “statistically
significant” result were pretty good. (Bohannon 2015)

In this example, the researchers knew their results were going to be invalid.
In fact, it was their exact intention to make a point about bad science. In
their book on research design, authors Light, Singer, and Willett state rather
bluntly, “You can’t fix by analysis what you bungled by design” (Light,
Singer, and Willett 1990). In this case, the very foundation of the chocolate
diet study was shaky before any analysis or storytelling was even done. It
illustrates how the data stories we seek to tell are only as strong as the data
foundation on which they’re built. If you are not careful with your analysis,
weak or flawed data can unravel all of the hard work you put into building a
compelling data story. When your data foundation crumbles and falls apart,
all you’re left with is a misleading narrative that won’t help anyone—you or
your audience.

The purpose of this chapter is not to teach you how to analyze data. An
entire library wing could be devoted to explaining different analysis
techniques and tools. For this chapter, I will assume you are capable of
finding insights—independently on your own or with assistance from a data
specialist (or maybe an intelligent machine). Whether your insight comes
from examining a simple data table or from building an advanced statistical
model, it will face the same challenge: to be properly understood and
accepted by others. The first part of this chapter will focus on ensuring you
have a viable, meaningful insight before you even consider building a data
story. The second part will ensure you—the discoverer of the insight—don’t
unknowingly interfere with its effective communication.

Examine the Building Blocks of Your Data
Stories



It is not the beauty of a building you should look at; it’s the construction
of the foundation that will stand the test of time.

—David Allan Coe, songwriter

Data points are the building blocks of every data story. If you are building a
new home, you want to be sure you’re using high-quality concrete to pour
its foundation. While a home builder can certainly choose to cut corners by
using unsuitable or cheaper concrete, it is not a strategy for long-term
success. Eventually, a price will be paid by the builder. The costs of
warranty issues and loss of future business due to negative feedback from
unhappy customers will catch up with the contractor. Similarly, as you are
both the architect and master builder of your data stories, you need to
ensure your insights are based on data that is both relevant and trustworthy.
Just like inappropriate or defective materials can weaken a building’s
foundation, insights drawn from irrelevant or unreliable data can ruin what
could have been a well-crafted data story.

Relevance
Are your insights based on the most relevant and appropriate data? The
relevance of your data will ultimately depend on the types of questions
you’re trying to solve with it. To be relevant, your data must be applicable
to the situation or problem you’re attempting to analyze and understand.
The more directly related the data is to the topic at hand, the higher the
number of insights it can potentially yield. After answering an initial set of
questions, the data might need to be broadened or deepened to answer
follow-on questions. You need to assess whether your data, like a good
building foundation, will be able to support the width and height of an
entire data story.

For example, if you were sharing interesting real estate trends with a group
of Phoenix-based investors, your insights will be more relevant, applicable,
and impactful if they are based on data from the actual Phoenix, Arizona,
market. If your findings are based on data from outside regions (Las Vegas,
Nevada, or Austin, Texas) or nationwide statistics, a Phoenix-based
audience may question whether the same trends apply to their local area. In
addition, the freshness or timeliness of your data can also impact its
relevance. Data can have a limited shelf life and become less and less useful



over time. For example, three-year-old data on the Phoenix market isn’t
going to be as useful as data from the past 6–12-month period. While a
historical perspective on Phoenix trends may provide good context, the
investors will place more weight on recent results than what happened three
or more years ago.

Frequently, it’s not possible to acquire the most ideal data to answer every
business question. The data may not exist because nobody thought to
collect it. Or, it may exist, but you may not be able to access it because it’s
owned by another organization. Even when you possess the right data, it
may have inherent reliability or completeness issues that prohibit its use. In
these situations, you may need to work with less-than-ideal datasets. They
may not be as relevant or appropriate, but they might be more accessible or
reliable. If your audience understands the inherent data challenges, it may
appreciate your willingness to explore other related datasets. Alternatively,
the audience members may reject anything that isn’t based on the data they
envisioned. Understanding your audience and its tolerance for relevancy
will be important before building your data story.

Trustworthiness
Are your insights based on data that is accurate and reliable? Trustworthy
data is correct or valid, free from significant defects and gaps. The
trustworthiness of your data begins with the proper collection, processing,
and maintenance of the data at its source. However, the reliability of your
numbers can also be influenced by how they are handled during the analysis
process. Clean data can inadvertently lose its integrity and true meaning
depending on how it is analyzed and interpreted. For example, if you were
to average a set of averages, you would miscalculate the true statistical
mean. If you transposed a figure as you copied it from one system to a
spreadsheet, you could make erroneous calculations and incorrect
conclusions. No data is ever going to be perfect—every dataset is going to
have its imperfections. However, you should strive to ensure your data is as
clean, complete, and reliable as possible—before and after you’ve
interacted with it.

Several years ago, in the early days of online marketing, a product
marketing manager made some minor adjustments to his product’s main
landing page so it would be better optimized for search engines. Shortly



thereafter, he witnessed a massive spike in traffic to his product page. He
immediately printed out the chart and ran around telling everyone in the
company—including the vice president of marketing—of his successful
search engine optimization (SEO) efforts. Unfortunately, in less than five
minutes, an analyst found the traffic spike was actually generated by a
website monitoring tool that had sent artificial traffic to the product landing
page as part of a test. Because the surge in webpage traffic aligned with the
story the marketer wanted to tell, he overlooked validating whether the
story was actually true. Not only did this marketer embarrass himself, but
he lost credibility within the organization.

While you can’t always guarantee your data will be free of imperfections,
every effort should be made to ensure your audience can trust your insights.
Most people are not trying to intentionally deceive or manipulate others
with data. Carelessness is a far more common problem, but it can be equally
damaging to a data story. Going back to Aristotle’s ethos appeal mentioned
in Chapter 2, your competence and character as a data storyteller will
directly contribute to whether your insights are believed and embraced by
audiences. When you ensure the accuracy and reliability of your numbers,
not only does your story gain credibility, but you do as well. This is
important because you give your audience the confidence it needs to move
forward with your insights.

As we know from Chapter 3, people can have a hard time accepting
information that conflicts with their current beliefs or viewpoints. An
analytical audience might even question insights that “sound too good to be
true.” The validity of your data will often be the first thing to be questioned
by an audience, so it’s critical you’re prepared to defend it. In some cases,
you may build supporting details preemptively into your story or have them
ready in an appendix if questions arise. Ultimately, the storyteller-audience
relationship is built on trust. Even when an audience may not agree with all
your points, they can still respect your perspective and expertise, especially
if you’re trying to anticipate their data concerns.

Every Data Story Needs a Central Insight
The purpose of computing is insight, not numbers.

—Richard Hamming, mathematician



Before you can even consider creating a data story, you must have a
meaningful insight to share. One of the essential attributes of a data story is
a central or main insight. Without a main point, your data story will lack
purpose, direction, and cohesion. A central insight is the unifying theme
(telos appeal) that ties your various findings together and guides your
audience to a focal point or climax for your data story. However, when you
have an increasing amount of data at your disposal, insights can be elusive.
The noise from irrelevant and peripheral data can interfere with your ability
to pinpoint the important signals hidden within its core.

Rather than being overwhelmed and ending up lost in a mountain of data,
you need to be able to ask the right questions of the numbers. French
philosopher Voltaire highlighted the significance of questioning when he
said, “Judge a man by his questions rather than his answers.” As you
approach the data, the quality of your questions will influence the value of
the insights you’re able to uncover. Data scientists Hilary Mason and D.J.
Patil acknowledge this key skill in their book, Data Driven: Creating a
Data Culture. The ability to ask the right questions “involves domain
knowledge and expertise, coupled with a keen ability to see the problem,
see the available data, and match up the two” (Patil and Mason 2015).
Without adequate domain knowledge and context, it’s difficult for anyone
—including data scientists and analysts—to ask the right questions and
identify meaningful insights.

While a question can launch you on a valiant data quest, it’s not enough. In
the ancient Greek tale of Theseus and the Minotaur, the young Greek hero
volunteered to be locked in King Minos’s labyrinth as a sacrificial tribute
for the half-bull, half-man Minotaur. Theseus was determined to slay the
Minotaur with his bare hands and end Athens’ obligation to send a group of
young tributes every nine years to be devoured by King Minos’s monster.
When his ship arrived in Crete, the king’s daughter Ariadne fell in love with
the handsome Athenian prince. Before Theseus entered the maze, the
princess secretly passed him a ball of thread that could be tied to the
entrance. Ariadne knew that even if Theseus defeated the Minotaur, he
wouldn’t be able to find his way out of the dark, confusing labyrinth
without the thread to guide him back. While Theseus had a purpose (kill the
Minotaur), he didn’t have a complete plan (escape the labyrinth).



When you’re analyzing data, it can often feel like an endless maze with
multiple potential paths to follow. The right question can provide direction
and purpose. Nevertheless, it should still be accompanied by a plan that can
lead you safely in and out of the numbers. If you’re not adequately prepared
for how you’re going to question the data, you can easily get lost in the
process. Each question you ask the data should be tied to a specific
audience that cares about the answer to the query. If you know your
audience fairly well, you can apply a simple framework called 4D (four
dimensions) that can serve as a guide as you navigate through the numbers.
With a particular audience in mind (chief marketing officer, ecommerce
team, investors, branch managers), you can use four interconnected
dimensions—problem, outcome, actions, and measures—to keep your
bearings in the data and sharpen the focus of your analysis (see Figure 5.2).

Problem: A key challenge or issue your audience wants to address.
Often, it is something they would like to make more efficient or
effective than it currently is.

Outcome: A strategic goal or desired end result your audience wants
to achieve. If a problem represents something occurring in your
current state, an outcome signifies a preferred future state. The more
explicit the outcome (a specific target), the more helpful it will be to
your analysis.

Actions: The key activities and strategic initiatives your audience is
putting into place to fix a problem or achieve a desired outcome. These
actions attempt to close the gap between where an organization
currently is and its desired future state.

Measures: The key metrics and other data used to highlight the
problem, monitor the effectiveness of the initiatives, and define the
achievement of the desired outcome.



Figure 5.2 For each unique audience, the four dimensions of the 4D
Framework can give you critical context and keep your analysis more
focused.

Your everyday use of a GPS device illustrates how these four dimensions
can help you maneuver strategically through the maze of data and find
answers to your questions (see Figure 5.3). Your starting point usually
involves exploring something that’s broken—a problem—which often
reflects your audience’s present or current state. Frequently, there will be a
destination in the form of a better outcome or future state in which the
identified problem has been addressed. In order to reach this endpoint, a
path or approach has been chosen. Much like selecting the mode of
transportation or the route on a GPS device, you’ll focus on the different
actions or strategic initiatives that the audience is currently executing to
achieve the desired end result. In order to measure the progress to the goal
or target, you’ll have different measures or metrics that indicate how far the
audience has come and how much further they have to go. For each analysis
scenario, the more deeply you understand these four dimensions for a
specific audience, the better positioned you will be to question the data the
right way and identify useful insights.



Figure 5.3 A GPS device analogy can show how the 4D Framework can be
helpful in your analysis for a specific audience. To not get lost in the data,
you should understand the audience’s starting point (problem), their
destination (outcome), their route and mode of transportation (actions), and
their progress to the goal (measures).

Whether you’re a data novice or an expert, you may question whether all
four of the dimensions are really necessary. If time is not an issue for you,
you can spend as much time as you wish foraging through the data for
insights. However, while you might have an abundance of data, you
probably don’t have an equivalent abundance of time. Each dimension
provides guidance that can keep you focused and reduce the time you spend
looking for answers to your questions.

Why do you need to know the problem? The better you grasp a
problem and its consequences, the better prepared you will be to
uncover its potential causes. If you’re not able to clearly and
confidently articulate what the problem is, your investigation will
meander and struggle to isolate potential solutions. For example, if you
were examining a business-to-business (B2B) lead-generation issue,
you may look in the wrong places for answers if you don’t understand
the core problem. Before you dive into the numbers, you may want to
discuss the problem with your audience to gain more context and



direction. Key stakeholders usually don’t mind sharing their thoughts
on the challenges they are facing if you take time to meet with them.
While your analysis may take you down unexpected paths, having a
solid starting point and baseline understanding will be important to
your success.

Why do you need to know the outcome? Knowing the desired outcome
or goal state helps you gauge what’s been accomplished so far and
what’s left to accomplish. While you may understand the problem,
without a desired end result or target, it’s hard to know to what degree
the problem must be fixed. Going back to the B2B leads example,
there’s a big difference between having to increase marketing leads by
25% compared to having to double them (100% increase). If the ideal
outcome or target hasn’t been properly defined, it may be important to
establish what it is before you go too far into your analysis—even if
you have to set or assume a reasonable target on behalf of your
audience.

Why do you need to know the actions? Frequently, your analysis will
center around key actions or strategic initiatives because they represent
the actual levers that are being pulled today to achieve the desired
outcome. For example, the B2B marketing team may be focused on
expanding its digital marketing efforts and improving the performance
of its event marketing. Rather than examining all of their marketing
efforts, you can begin exploring how these two areas are contributing
to the overall lead generation goals. By evaluating the key activities
and strategic priorities of your audience, you’re focusing on areas
where time and resources are being spent—and that are typically
relevant and “top of mind” for your audience. Any discoveries you
uncover in these areas will generate interest from the audience and are
more likely to be acted on.

Why do you need to know the measures? You need a good sense for
what the critical measures of success are. Because not all of the data
will be relevant or useful, you need to determine which metrics and
dimensions will be instrumental to understanding the identified
problem or achieving the desired outcome. In the B2B marketing
example, the key measures might be inquiries, qualified leads, and cost
per lead. Once you’ve isolated the necessary metrics and dimensions,



it will then be important to thoroughly understand what they mean—
and don’t mean—before you begin analyzing and interpreting them. At
many companies, it’s not uncommon for key metrics to be
misinterpreted. Depending on how a metric is collected, processed,
and calculated, its meaning can vary dramatically.

For example, a simple metric like “customers” can be defined
differently across different functions within the same organization.
One department might define customer as individuals who have made
a purchase in the last 12 months. Another group might define a
customer as anyone who has made a purchase in the last 10 years. Yet
another team might factor out companies who were referred and
serviced by a partner. Without clarity on a metric’s definition, you are
susceptible to misinterpreting what it actually means and to misusing
it.

In many situations, you may begin with a good understanding of just one of
the 4D dimensions. For example, you may have a specific key performance
indicator (KPI) in mind (net promoter score, or NPS) or know what the
problem is (low retention). However, if you only consider one or two of the
dimensions, you will have an incomplete perspective, which will limit the
quality and quantity of insights you’re able to draw from the data. On the
other hand, if you expand your knowledge to cover all four dimensions for
an intended audience, you will have a more comprehensive, focused
perspective that will enable you to ask better questions of the data. Based
on adept questioning of your data, you’ll be able to emerge from the data
labyrinth with precious insights that could help change your team,
department, or organization for the better. As William Edward Deming said,
“If you do not know how to ask the right question, you discover nothing.”
The 4D framework can help you to ask better questions of your data and
assist you in emerging safely from the data labyrinth with something in
hand that warrants a story.

Do You Have an Actionable Insight?



Without knowledge, action is useless, and knowledge without action is
futile.

—Abu Bakr, religious leader

Once you’ve found an insight that has shifted your understanding of
something, you must determine whether it merits becoming the basis of a
data story. As the climax of your story, your insight must provide a good
payoff for the audience’s focus and attention. Because it takes time and
effort to craft an effective data story, you need to be sure you have
something that is both meaningful and actionable. Consequently, every
insight must pass the “so what?” test before it can be made into a data story.
Digital marketing evangelist and author Avinash Kaushik recommends
evaluating each insight in the following three ways, which form the
foundation of his “so what?” test (Waisberg 2016):

1. Why should your audience care?

2. What should they do about it?

3. What’s the potential business impact?

If you can’t find a compelling reason why your insight will matter to the
audience, it shouldn’t be shared with them. If it’s not clear what they should
do about the insight, it’s just nice-to-know information but nothing more.
Finally, if the potential business impact is insignificant or minimal, it will
be hard for it to generate attention when most people will have more
important or urgent matters to address.

When you evaluate your insight with these three questions, you’re
determining whether or not you have an actionable insight that needs its
story to be told. The term actionable insight has been used fairly loosely in
the business world as an interesting finding or result. Ultimately, an insight
that persuades people to act is going to be far more valuable than one that
simply answers a question or piques curiosity. Actionable insights sit at the
apex of the data pyramid, and they are the genesis of effective data
storytelling that leads to change. To help in assessing the actionability of
your insights, I’ve assigned a couple of criteria to each of Kaushik’s “so
what?” questions (expanding the three originals into six):

Why Should Your Audience Care?



1. Valuable. Depending on the perceived return of your insight,
monetary value can be a motivating factor that pushes indecisive
people off the fence to act. As human beings, we are generally
conditioned to resist change and risk. However, if the perceived upside
significantly outweighs any downside, your audience will be more
confident in pursuing it. Not all insights will pan out as expected, but
generally, the greater the reward with acceptable risk, the less hesitant
your audience will be to act.

2. Relevant. An insight can be a strong signal for one audience and noise
for another. The more relevant the insight is for the intended audience,
the more likely the insight will receive proper attention and drive
people to act. The timeliness of an insight can also contribute to its
relevance. Some insights may be time-sensitive and may become less
and less relevant (and useful) as time passes. A relevant, timely insight
for the right audience can help stimulate action (as per Aristotle’s
kairos appeal from Chapter 2).

What Should They Do about It?

3. Practical. While your insight may be bold and daring, it should still be
perceived as feasible and realistic. In some cases, you may need to
temper a great insight by breaking it down into something more
manageable that your audience can handle. For example, if you
discovered employees could significantly benefit from data literacy
training, you may propose a pilot project to first test the idea with a
local team before recommending a company-wide data literacy
program. Even though your insight could have broader repercussions,
it’s important that your audience feels as though they have the power
or ability to act on it. If your insight overwhelms the audience, it could
stall and go nowhere.

4. Specific. Sometimes insights based on high-level metrics can uncover
interesting anomalies but lack sufficient detail to drive immediate
action. For example, knowing your revenue is up 35% this month may
feel good, but it doesn’t indicate how it was achieved and whether it
can be replicated or amplified. Clarifying that the 35% revenue
increase is directly attributed to a BOGO (Buy One, Get One Free)



promotion is more specific and complete, raising interest in doing
more of these types of promotions. If an insight doesn’t adequately
help to explain why something occurred, it’s not yet actionable and
may need deeper probing before it’s ready for primetime. The more
precise and conclusive your insight is, the clearer it will be to your
audience how they can run with it.

What’s the Potential Business Impact?

5. Concrete. The more concrete you can make your insight, the more
likely it will drive action. For example, you would be thrilled to
discover a way to increase your company’s productivity by 18%.
However, this figure could be made even more concrete by sharing the
estimated revenue it could generate: $800,000. If you can monetize the
impact of your insight, it will draw more attention and motivate people
to act on it.

6. Contextualized. In order for your insight to be actionable, it needs to
be accompanied with an adequate amount of context so your audience
can fully appreciate its significance or uniqueness. Frequently, a
standard or benchmark is required so the audience can fully
comprehend the meaning of an insight and be motivated to act on it.
For example, without context, product sales of $3.4 million in a
particular month will mean very little—it is just a fact, not an insight.
It’s only when you know what the sales were the previous year ($1.1
million) that the result gains more significance (209% growth!).
Without some kind of yardstick, a context-less finding may only raise
questions and objections rather than generate action.

The more an insight aligns with these six characteristics, the more
actionable it will be. Some insights may crumble and never be able to meet
this standard, and others may simply need some minor refinement to be
made more actionable. However, if you rely on the 4D framework as a
guide during the exploratory stage, you will be in a stronger position to end
up with actionable insights. Its four audience-centered dimensions—
problem, outcome, actions, and measures—keep your data discovery
focused and steer you toward insights that will meet the six actionability
criteria. When your insight aces the “so what” test, you have the makings



for a great data story. With so much data and information competing for
attention, actionable insights hold an advantage over less actionable
information. When you have an actionable insight at the core of your data
story, it will emit a strong signal that will be hard for the (right) audience to
miss or ignore. While the increased actionability of an insight doesn’t
guarantee its adoption or application, it prepares the way by grabbing
people’s attention and challenging them to tap into the insight’s value.

The Analysis Process: Exploration to
Explanation

I’m a storyteller; that’s what exploration really is all about. Going to
places where others haven’t been and returning to tell a story they
haven’t heard before.

—James Cameron, filmmaker and underwater explorer

Analysis is a two-step process that has an exploratory and an explanatory
phase. In order to create a powerful data story, you must effectively
transition from data discovery (when you’re finding insights) to data
communication (when you’re explaining them to an audience) (see Figure
5.4). If you don’t properly traverse these two phases, you may end up with
something that resembles a data story but doesn’t have the same effect. Yes,
it may have numbers, charts, and annotations, but because it’s poorly
formed, it won’t achieve the same results. To better appreciate why the
transition from data exploration to explanation matters, I’d like to compare
the process to my childhood hero, Indiana Jones.



Figure 5.4 The formation of a data story begins with using exploratory data
visualizations to discover insights. Once a meaningful insight is uncovered,
explanatory data visualizations are used to tell the story.

If you’re familiar with the action-adventure films by George Lucas and
Steven Spielberg, you’ll know Indiana (Indy) Jones as a rough-and-tumble,
bullwhip-toting archeologist in the 1930s. As Indy pursued rare antiquities
around the world, he would often find trouble and battle a variety of evil
henchmen along the way. It’s easy to forget Indy was also a college
professor who would share the tales and spoils of his archeological
adventures with his students and fellow faculty. As shown in Figure 5.5,
Indiana Jones embodies both sides of the analysis process as an
adventurer/archeologist (exploratory) and teacher/communicator
(explanatory).



Figure 5.5 Indiana Jones embodies the two sides of the analysis process. As
an archaeologist, he would discover valuable artifacts (exploratory). As a
professor, he would educate students on his archeological findings
(explanatory).

When you begin examining a dataset for meaningful insights, you’re like a
daring, inquisitive archaeologist. Whether you’re analyzing a simple or
complex dataset, data visualizations will often serve an integral role in
helping you to uncover key patterns, trends, and anomalies in the data. At
this stage, you’re focused on speed and flexibility; you use data
visualization as a tool to analyze the data. They don’t have to be clean or
pretty—just functional—as you navigate through the data in an iterative
manner until you discover something valuable.

At this stage, you are the sole audience of these exploratory data
visualizations. They only need to speak to you and no one else. Because
you prepared the charts, you should have an intimate knowledge of the
underlying data. While you may seek to confirm a hypothesis or hunch, you
won’t yet know what narrative will emerge from the data. Your initial ideas
may be proven right, completely contradicted, or even pulled in an
unexpected direction.



However, once you discover a meaningful insight, you now have a story to
tell and must transition to the explanatory phase. You now become the
professor of archeology and classroom lecturer. Now, you are no longer the
primary audience, as you seek to share your key findings with others.
There’s also a very good chance your intended audience won’t know the
data to the same degree as you do. Simplicity, clarity, and cohesion become
essential elements in your usage of explanatory data visualizations. Most
notably, the data visualizations that helped you to discover an insight may
need to be refined or even replaced to more effectively communicate what
you discovered to a less-knowledgeable audience.

In Table 5.1, there are distinct differences between the two stages of the
analysis process. If the transition between them isn’t properly managed, you
may end up with something less effective—in this analogy, a data forgery.
While a data forgery can be mistaken for a data story, on closer inspection,
you will find it is missing one or two of the essential attributes that form an
effective data story. Just like Indiana Jones was adept at spotting fake relics
(Holy Grail), you’ll want to avoid the following flawed imposters because
their weak narratives, questionable insights, and meaningless charts will
end up hindering—not helping—your audience.

Table 5.1 Differences between the Two Stages of the Analysis Process

Exploratory Explanatory
Goal Understand Communicate
Audience You Other people
Data
familiarity

Very
familiar
(you)

Less familiar
(others)

Visualization
focus

Flexibility
and speed

Simplicity,
clarity, and
cohesion

Narrative Unknown Known
Outcome Insight Action

Data Forgery #1: The Data Cut



Well-meaning data experts frequently encounter this data forgery.
Everything starts off the right way as they begin slicing and dicing the data
to discover meaningful insights (see Figure 5.6). However, once a particular
cut of the data yields an interesting insight, nothing is done to then package
it up for meaningful consumption by other people. In this scenario, they
mistakenly assume because the raw information speaks to them, it will
speak equally well to their target audience. Unfortunately, like an unedited
director’s cut, the data cut leans too heavily on the impact or persuasiveness
of the raw facts. It ignores the importance of having a well-crafted narrative
and explanatory visuals to help others better understand the insight’s
significance. Unfortunately, Ignaz Semmelweis, mentioned in Chapter 3,
fell into this trap.

Figure 5.6 A data cut starts off right by exploring the data for insights;
however, it fails to communicate the insight using an effective narrative and
explanatory visuals.

Warning Signs You Might Be Falling into the Data-Cut Trap:

You feel the data speaks for itself because the evidence is so
strong.

You aren’t sure how the audience will receive or interpret the
results.

You haven’t spent much time tailoring your charts to your
audience.

Data Forgery #2: The Data Cameo



Business users—not data experts—are more susceptible to this next data
forgery. Interestingly, it is rich in narrative and may even showcase a few
key data points. However, its origin is not data but instead a preconceived
story—or perhaps, more accurately, an agenda (see Figure 5.7). Data is later
added to support or strengthen the desired narrative. Only data points that
uphold the narrative are “selected,” while conflicting ones are ignored—
either intentionally (selectivity, omission) or unintentionally (confirmation
bias). This approach is common whenever someone feels they must justify
a decision or show why a particular action or initiative was successful.
Unfortunately, data only makes a “cameo” appearance in this narrative—
more for show than as the foundation of the story that it should be. Because
data isn’t central to the overall story, a data cameo can quickly unravel
under closer scrutiny.

Figure 5.7 The data cameo starts with a predefined story—not data. Various
data points are selected to bolster or substantiate the desired narrative.
Without a solid data foundation, the data cameo can quickly unravel under
closer scrutiny.

Warning Signs You Might Be Falling into the Data-Cameo Trap:

You already know the narrative you want to tell before examining
any data.

You are selecting data that supports a particular viewpoint.

You aren’t looking to disprove your preferred viewpoint.

Data Forgery #3: The Data Decoration



The last forgery has emerged as more individuals have gained access to data
visualization tools. With more data than they know what to do with, people
can display it in lots of different, interesting ways. However, this addictive
combination of limitless data and graphical eye candy has led to the
emergence of data decorations. This scenario occurs when individuals
stumble through the exploratory phase without identifying a clear insight,
and then jump ahead to visualizing data for others without crafting a cogent
narrative (see Figure 5.8). By simply sharing the data charts and
sidestepping the real analysis work, they hope someone consuming the data
will somehow find something meaningful. However, rather than adding
value, data decorations can often just add confusion and unwanted noise.

Figure 5.8 Figure With data decoration, insufficient time is spent on
actually analyzing the data for clear takeaways or insights before
visualizing the data for consumption.

Warning Signs You Might Be Falling into the Data-Decoration
Trap:

You don’t have a clear focus or emphasis for the visuals you’re
creating.

You are more focused on the data visualization tool than the actual
data.

You want to visualize the data so other people with more domain
expertise can make better sense of the numbers.

Each of these data forgeries excels in one key aspect of what is needed to
form an effective data story but has flaws in the other two essential areas.



For example, the data cut is strong on data but is weak in both narrative and
visuals. The data cameo is rich in narrative but short on data. The data
decoration offers appealing (if not particularly clear or meaningful) visuals
but lacks a focused narrative. Only a true data story combines all three key
aspects—data, narrative and visuals—effectively. It is imperative that you
understand how a data story is properly formed because it will make a
difference in the effectiveness of your data communications.

Analyzing and Communicating Data
Demands Discipline

It is a capital mistake to theorize before one has data. Insensibly one
begins to twist facts to suit theories, instead of theories to suit facts.

—Sherlock Holmes by Sir Arthur Conan Doyle, author

Even with a solid narrative and insightful visuals, a data story cannot
overcome a weak data foundation. As the master architect, builder, and
designer of your data story, you play an instrumental role in ensuring its
truthfulness, quality, and effectiveness. Because you are responsible for
pouring the data foundation and framing the narrative structure of your data
story, you need to be careful during the analysis process. Because all of the
data is being processed and interpreted by you before it is shared with
others, it can be exposed to cognitive biases and logical fallacies that distort
or weaken the data foundation of your story.

In Chapter 3, we saw how the human mind processes information both
unconsciously and consciously using two systems—System 1 and System
2. Both of these systems—especially System 1—influence how your
insights are received by other people. In your brain, these same two systems
will also shape how you process the data and how you communicate your
insights. System 1’s imperfect, unconscious heuristics help us to cope with
the vast amounts of information that we need to absorb on a regular basis.
They help us to quickly focus our attention and make sense of what’s
happening around us, but System 1’s cognitive biases can also lead us
astray during the analysis process. While modern psychology currently lists
more than 180 cognitive biases, I will focus on three common,



representative examples that demonstrate how cognitive bias can distort
your data stories in various ways.

Confirmation Bias
Confirmation bias is the tendency to search for and accept only evidence
that supports your existing beliefs or views. It also causes you to ignore
contrary information that refutes your existing opinions. American
businessman Warren Buffett noted, “What the human being is best at doing
is interpreting all new information so that their prior conclusions remain
intact.” When you begin an analysis, you may have an opinion or
hypothesis about the subject matter you’re analyzing. If you’re not aware of
your biases, you may selectively analyze the data until you uncover an
insight that confirms your opinion or hypothesis.

The scientific method was introduced to combat confirmation bias by
having researchers attempt to disprove—not just confirm—their
hypotheses. Unfortunately, even within the scientific community,
competitive pressure to produce significant positive findings has led many
scientists astray. In 2005, Stanford professor John Ioannidis boldly
proclaimed most published research findings were false (Ioannidis 2005).
For example, the biotechnology firm Amgen could only reproduce six
(11%) of 53 “landmark” cancer studies, and another study could only
reproduce 39% of 100 psychology research findings (Nuzzo 2015). If you
succumb to your own confirmation bias, you may find exactly what you
expect to see in the numbers—and miss what’s really happening.

Survivorship Bias
Survivorship bias is the tendency to focus only on what succeeded or
survived while ignoring what failed or didn’t survive. One of the most
storied examples of survivorship bias occurred during World War II. The
United States military wanted to reduce the heavy losses to its bombers and
flight crews. The military commanders were looking to add more armor to
the bombers, but the added weight would also reduce their maneuverability
and increase their fuel consumption. To find the optimal distribution of
armor, they turned to a group of mathematicians for help. The military’s
analysis of the returned planes showed most of the damage occurred along
the wings and fuselage. When the US military asked to know how much



armor they should distribute across these locations, statistician Abraham
Wald’s reply shocked them—none. The bullet holes in these locations
showed where bombers could be hit and still return safely. Wald
hypothesized that the combat damage occurred uniformly across the planes,
and the sections where the surviving planes weren’t as damaged (engines)
represented the vulnerable locations (see Figure 5.9).

Figure 5.9 During World War II, statistician Abraham Wald noticed that the
US military were making armor placement decisions based on data from the
surviving bombers—not the planes that didn’t return safely. The bullet
holes on the surviving bombers indicated locations where the planes could
receive damage and still fly home. Wald hypothesized the planes that didn’t
return received major damage in locations where the surviving ones had
only minimal damage.

If your analysis suffers from survivorship bias, you will have an incomplete
picture of what’s happening. Your perception of what the success factors are
may be distorted by the missing failures, or nonsurvivors. For example, if
you were analyzing new store locations, your analysis would be skewed if it
was only based on criteria from your best stores—not your worst-
performing locations. Rather than exclusively focusing on what succeeded
or survived, valuable insights may come from your failures and
understanding what caused them to fail.

Curse of Knowledge
The Curse of Knowledge is the tendency to assume other people have the
necessary context or knowledge to follow what you’re communicating.
Once you become familiar with a topic, it can be hard to imagine not



knowing what you know. When you were learning to ride a bike, it was
awkward and challenging. Then suddenly, one day you figured out how to
ride . . . and immediately you were worthless at explaining how to ride to
people who couldn’t. Because you are “cursed” with a deeper
understanding of the topic, it becomes more difficult to see the subject
matter from the perspective of a novice. In short, if you are data literate, it
may be hard to view the data you’re sharing from the perspective of
someone who is less data literate than you. In these scenarios, your
knowledge interferes with your ability to communicate effectively.

At Stanford University in 1990, an experiment was conducted in which a
group of individuals were assigned to two roles: a “tapper” or “listener.”
Each tapper was asked to tap out the rhythm of a well-known song such as
“Happy Birthday to You” or “The Star Spangled Banner” for a listener who
would be asked to identify the song. When they asked the tappers how often
they thought the listeners could correctly guess the songs, they estimated
50% of the time. However, when they measured the listeners’ actual success
rate, they were correct only 2.5% of the time (Heath and Heath 2006).
While the tappers had the advantage of hearing the melodies of the songs in
their heads as they tapped, the vast majority of the time, all the listeners
could perceive were random combinations of finger taps. Likewise, as you
spend time analyzing a dataset, you’ll often gain a deeper knowledge of the
data than your audience will have. When you have uncovered an insight
you want to share, the curse of knowledge can impede your ability to
communicate it clearly and concisely to your audience. Knowing your
audience, being self-aware of your own proficiency, and using stories to
convey your data in a concrete manner can help you to counteract this
cognitive bias.

Besides the cognitive biases that are introduced by System 1, your analysis
can also suffer from logical fallacies that occur in System 2. While
cognitive biases influence our unconscious patterns of thought, logical
fallacies represent defects in our conscious reasoning. You may be blind to
many of the heuristics and prejudices that shape your thinking, but you can
learn to spot irrational reasoning in the form of flawed arguments. In
modern psychology, you’ll find more than 130 logical fallacies, but I’ve
chosen three common ones that can erode the data foundation of your
storytelling.



Correlation Fallacy
The correlation fallacy occurs when someone mistakenly interprets
coinciding events as being part of a cause-and-effect relationship. Different
variables are correlated if they fluctuate together in a similar or inverse
manner. While correlation does not imply causation, xkcd cartoonist
Randall Munroe noted, “It does waggle its eyebrows suggestively and
gesture furtively while mouthing ‘look over there.’” Frequently, researchers
and analysts will encounter these correlated relationships in their analyses.
With further examination, they may eventually uncover the root cause of a
problem or the key driver of an opportunity. For example, scientists found
smoking was highly correlated with lung cancer before they were able to
isolate the actual carcinogens in cigarettes.

Figure 5.10 This xkcd cartoon by Randall Munroe highlights the unique
relationship between correlation and causation.

Source: https://xkcd.com/552/ Courtesy of xkcd.com.

However, it’s important to remember that even though two variables may
trend in a related manner, it doesn’t imply one variable is directly causing
the other. For example, while there may be a strong correlation between ice
cream consumption and shark attacks, it would be irrational to believe ice
cream causes shark attacks (or the inverse). Instead, a third confounding
variable—the outdoor temperature—influences both of these variables.
Moreover, the correlation between two variables may only be happenstance.
Tyler Vigen’s fun website and book, Spurious Correlations (2015),
highlight several absurd correlations, including the strong correlation
(99.26%) between Maine’s divorce rate and the US per capita consumption
of margarine (see Figure 5.11). Because our brains are programmed to

https://xkcd.com/552/


assign causality and form narratives, it is easy for us to assume imaginary
cause-and-effect relationships exist when the variables are merely
correlated. While correlations can be enlightening, they can’t be anything
more than just associations until they can be studied and tested for causality.

Figure 5.11 While the divorce rate in Maine is highly correlated with the
per capita consumption of margarine (99.26%), nobody in their right mind
would suggest there’s a causal relationship between these two variables.

Source: https://tylervigen.com/spurious-correlations Courtesy of Tyler Vigen.

Texas Sharpshooter Fallacy
The Texas sharpshooter fallacy happens when someone assigns significance
to a random set of coincidences. This fallacy draws its name from an
interesting anecdote about a Texan cowboy who practiced his shooting
skills on the side of a barn. Afterward, he painted targets around the tight
clusters of bullet holes to imply he was a skilled marksman. Instead of
bullet holes on the side of a barn, you may approach a large set of data and
assign meaning (signal) to a small set of anomalies while ignoring the rest
of the data as noise. However, the danger of painting targets around certain
data points is that you might be assigning meaning to patterns that just
occurred by chance. You Are Not So Smart author David McRaney noted
that we “tend to ignore random chance when the results seem meaningful or
when [we] want a random event to have a meaningful cause” (McRaney
2010).

A prime example of this fallacy occurred in 1992 when Swedish researchers
studied the effects electrical power lines had on families in close proximity.

https://tylervigen.com/spurious-correlations


They tested the subjects for 800 potential ailments over a 25-year period.
The researchers found the incidence of childhood leukemia was four times
higher in households living close to power lines. While this was
undoubtedly alarming news for parents and local governments, the
researchers had fallen victim to the Texas sharpshooter fallacy. By having
more than 800 potential risk ratios or “targets,” the researchers had a high
probability that at least one illness would generate a statistically significant
difference by chance alone. Since this landmark study, subsequent research
into the effects of power lines has failed to confirm its findings (Smith
2016). There’s a significant difference between having a hypothesis or
theory (painting a target) prior to analyzing your data and forming one after
analyzing the numbers. In the latter case, it becomes important to test your
theory with fresh data to confirm whether your finding truly is signal or just
the product of randomness.

Hasty Generalization Fallacy
The hasty generalization fallacy occurs when someone makes a broad claim
that isn’t justified by sufficient or unbiased data. We often look down on
making generalizations, but we frequently rely on them to make sense of
our complicated world. When it comes to analysis in particular, you will
often generalize your findings so they can be more broadly applied to a set
of similar circumstances. For example, you might discover a certain type of
prospect responds well to product demos. For prospects with this specific
profile, you may decide to feature your product demos more prominently on
your website. While not every one of these prospects may be equally
receptive to product demos, your data shows—in general—there’s a higher
probability they’ll convert after seeing a demo. In this case, a generalization
based on the prospect data can help improve your sales efforts.

Because we are prone to jumping to conclusions as human beings, we need
to be careful with how quickly we form our generalizations. The “hasty”
aspect of this fallacy is what really can get us into trouble. This logical
fallacy occurs when you identify something interesting in an
unrepresentative sample and then assume it applies to the larger population.
For example, your conclusion about product demos could have come from
talking to a few salespeople who said their prospects loved them. Making a
hasty generalization based on ad hoc feedback from a few salespeople is



different than coming to the same conclusion based on extensive analysis of
the behaviors of thousands of sales prospects. The larger, more
representative the sample is for your insight, the stronger your data
foundation will be.

When data must be filtered through you—an intelligent but fallible human
being—there’s always the possibility that biased or flawed reasoning can
twist and contort your data stories. While I’ve covered some key cognitive
biases and logical fallacies, there are hundreds of others that can also lead
you astray. Many people don’t realize how much discipline is required in
the analysis process. Theoretical physicist Richard Feynman said, “The first
principle is that you must not fool yourself—and you are the easiest person
to fool” (Feynman 1974). Your own weak or faulty reasoning can end up
sabotaging your insights before they’re shared with anyone else. If you
want to build an effective data story, you need to be aware of the potential
biases or prejudices that can (and will) affect your judgment. While you
won’t be able to disable them like features on your smartphone, you can be
on guard for them during the analysis process. Data visualization expert and
author of The Truthful Art Alberto Cairo acknowledged how challenging
this can be:

It’s true that human beings can’t be completely factual or objective. Our
brain is a flawed meat machine chiseled by evolution, not a computer.
We all have cognitive, cultural, and ideological biases, but that doesn’t
mean that we can’t strive to be factual. Truth is unattainable, but trying
to be truthful is a realistic and worthy goal. . . . There’s a deep difference
between those who surrender to their own biases, or willingly embrace
them, and those who work hard to identify and curb them, even if they’ll
never completely succeed. (Cairo 2016)

When you don’t monitor how your views and biases can impact your
research, your data foundation will be susceptible to cracks and fissures. If
you find yourself rushing your analysis, you may end up with a convenient
but logically-flawed insight. However, if you’re disciplined through both
the exploratory and explanatory phases, you’ll establish a sturdy foundation
on which to build your data story. Analytical discipline can shape the
trajectory of your data stories—whether they’re embraced as gospel or
dismissed as delusion. The more you can strengthen your insights by being



objective and truthful, the more enduring and powerful your data stories
will be.

When Too Much of a Good Thing Is Bad
A wealth of information creates a poverty of attention.

—Herbert A. Simon, economist and political scientist

Imagine you’ve performed an in-depth analysis, and you’ve uncovered an
incredible insight. You’re now excited to share your findings with an
influential group of stakeholders. Let’s assume you’ve been careful to be
objective and watch for potential biases or logical fallacies that could
potentially taint your analysis. As you prepare to share your data with
others, you’re still prone to one more common misstep—information
overload. In your excitement to share your analysis journey and what
you’ve uncovered, you fill your report, presentation, infographic, or
dashboard with so much information your audience can’t possibly
comprehend it all. Instead of delivering a clear, strong signal to your
audience, you mistakenly smother it in minutiae and shroud it in noise.
Rather than engaging and enlightening your audience, you leave them
confused, frustrated, or maybe even a little numb.

When you find yourself in a situation in which you have a wealth of
information to share, you need to recognize how human memory works.
Like a computer, the human mind has a large hard drive for storage but
limited memory capacity for processing unfamiliar information. Input or
stimuli from our various senses is held temporarily in our unconscious
sensory memory for less than a second until it is either discarded or chosen
for further processing (see Figure 5.12). When something catches our
attention, our conscious working memory acts like a central processing unit
(CPU) where it examines the information and encodes it for storage in our
long-term memory as schemas. However, the information only has a short
window of opportunity in the working memory—often less than a minute—
to make a meaningful connection, or it will be forgotten.



Figure 5.12 When stimulus (audio, imagery, touch, etc.) is received by the
brain, it spends less than a second in the sensory memory. If something
catches our attention, it is processed for less than a minute in the working
memory. If it is deemed to be important, it will be stored in the long-term
memory as a schema.

Because the working memory acts as a gatekeeper for new information, you
need to understand how it can become overloaded. In 1956, Princeton
psychologist George Miller asserted people can hold only seven pieces of
information (plus or minus two) at a time in their working memories (Miller
1956). More recent research indicates the “magic” number may be only
four (University of New South Wales 2012). In order to process incoming
information, we frequently group individual pieces into more manageable
chunks. For example, we will process a mobile number (+18881234567) as
four chunks (+1 888 123 4567) instead of 12 separate characters. As you
assemble the various elements of your data story, you’ll want to be mindful
of the importance of “chunking” your information in a manageable fashion.
In the next chapter, you’ll see how narrative can add structure to your data
and make it easier to digest for your audience.

Educators and instructional designers face a similar challenge as data
storytellers in terms of finding the right balance of information that imparts
key insights and concepts to an audience but doesn’t overwhelm the
audience members either. In the late 1980s, educational psychologist John
Sweller examined the working memory’s limited capacity and explored the
reasons why people found it difficult to understand and retain new
information. Sweller developed the Cognitive Load Theory (CLT), in which
he identified three types of mental activities that occur in the working
memory that impact learning efficiency (Sweller 1988):



1. Intrinsic load: This type of cognitive load represents the inherent
difficulty or complexity of the topic at hand. The intrinsic load will
depend on the subject matter being shared—and the complexity of the
topic can’t necessarily be changed by the person delivering the
information. For example, it is easier to teach someone how to fold a
paper airplane than how to fly a jet airliner. Some topics are naturally
going to be harder to teach and learn than others.

2. Extraneous load: This type of load is effort associated with the
nonrelevant instructional elements that aren’t essential to the learning
task. Because there’s a finite capacity for the working memory to
process new information, any time spent on processing nonessential
items such as an unintuitive layout, decorative pictures, distracting
animations, and so on, means less time can be devoted to
comprehending the core information. For example, step-by-step
written instructions for how to fold a paper airplane would introduce
more extraneous cognitive load than a simple how-to diagram (see
Figure 5.13).

3. Germane load: This load type reflects the actual effort spent on
processing and organizing the information into schemas for long-term
memory. Learning any new idea or concept is going to take effort.
Germane load represents the desirable type of load that helps people to
gain new skills and knowledge. For example, if you want to teach
someone how to fold a paper plane, the best approach will be a guided,
hands-on exercise using paper. For the learners, the mental effort
involved with following clear instructions and making the correct folds
will be beneficial germane load.



Figure 5.13 For most audiences, the text-based instructions on the left are
going to generate more extraneous cognitive load than the diagram on the
right.

When you’re attempting to share data that can be both complex and
cumbersome for an audience, CLT techniques for managing intrinsic load,
minimizing extraneous load, and maximizing germane load are incredibly
helpful for data storytellers. While you can’t necessarily simplify the
complexity of the subject matter you’ve analyzed, you can manage the
impact of its intrinsic load. One useful tactic is to break up your findings
into more manageable segments or chunks that your audience can more
easily absorb and follow. Rather than dumping too much data on your
audience too quickly, you can reveal the data gradually in stages so they can
build schemas as they become familiar with your information.

If your findings are complex, you’ll want to start with simple concepts and
build up to more complex points. The level of your audience’s expertise on
your topic will also impact the intrinsic load. A novice audience is going to
experience more intrinsic load than an expert audience that is already
proficient with the subject matter. The beginning point and ramp time will
be different for each audience type.

An essential goal in effective data storytelling is to minimize the extraneous
load that is placed on an audience. The data forgery—the data cut—is an
example of how extraneous cognitive load can derail a data communication.
When you share unedited, raw findings, your audience is forced to work



harder to understand and appreciate them. Any mental effort the audience
members waste on extraneous items reduces their capacity to focus on your
core message. To avoid inadvertently taxing the working memories of your
audience, you want to minimize the extraneous load in the following ways:

Use effective chart types to convey your information.

Remove irrelevant data or redundant charts.

Don’t combine multiple data points into a single chart, thinking that
reducing the number of charts will simplify things.

Avoid dense text in slides, charts, and infographics.

Sort, group, or label your data for easier consumption.

Organize or lay out your content in a manner that is easy to follow.

Remove nonessential chart elements such as unnecessary 3D effects,
dark gridlines, and nonstrategic use of color.

Share your data in a consistent manner (naming conventions, colors,
symbols).

Signal to the audience where they should focus their attention.

Unlike intrinsic load, you control how much extraneous load your audience
will experience. It’s in your best interest to streamline your content and
avoid placing any extra processing burden on your audience, especially if it
doesn’t help them to better understand your insights. In Chapters 7 and 8 on
visuals, you’ll learn various visualization techniques that will help you to
minimize this particular form of cognitive load.

Fortunately, storytelling is naturally conducive to maximizing germane
load. In the next chapter, you learn how the story structure can help engage
the audience and package the information in a way that is easier for the
working memory to process. When appropriate, you may consider
incorporating analogies into your data stories to make complex concepts
more approachable and comprehensible for your audience. In addition,
rather than relying only on high-level, aggregated results, you may want to
include specific, concrete examples that can help bring your overall
findings to life for your audience. For example, you might have uncovered



a customer service issue that is affecting thousands of customers and
costing your company millions of dollars. However, it might be even more
impactful to share a specific example of how the issue is impacting one of
your most valuable customers. The more relatable your data is, the easier it
will be for your audience to process and apply it.

When you share too much information, your data story can crumble under
the sheer weight of your data. As you shift from exploratory to explanatory
phases in the analysis process, you’re often going to have more data than
you actually need to tell a single story. American writer Henry David
Thoreau said, “It’s not what you look at that matters, it’s what you see.”
While you may have analyzed or looked at a lot of data, it’s really only the
insights that matter—what you saw that stood out.

Researchers Nadav Klein and Ed O’Brien discovered we tend to
overestimate how much information someone needs to see before making a
decision (Klein and O’Brien 2018). Based on several experiments, they
found subjects overestimated by a factor of double to quadruple how much
information is necessary to support decision making. For example, in one
study, they divided a group of more than 200 subjects into predictors and
experiencers. They asked the predictors to estimate how many pieces of
artwork someone would need to see before he or she could determine
whether they liked the art style or not. The predictors estimated they would
need to see 16 to 17 pieces on average, but the experiencers only needed to
review three to four pieces on average before making up their minds.

In another study, they asked more than 100 MBA students to write a
number of essays to highlight their past management experience for a
hypothetical job application. More than 100 professional hiring managers
were asked to review the essays and stop when they felt they had a good
sense of the individual’s abilities as a manager. The students prepared an
average of four essays while the recruiters only read two on average. These
expectation gaps indicate that your data stories may need far less
information than you think they do—maybe even less than half the evidence
your intuition (System 1) is telling you to include.

When you evaluate the data foundation for your story, it’s important to
separate the essential from the extraneous. Your goal shouldn’t be to show
how much work you did or how smart you were in your data exploration.



Your goal should be to tell a memorable story based on your key findings.
Even before you begin formulating your story, you can begin narrowing
down the analysis results and filtering out less useful data by asking the
following questions:

What data is irrelevant?

What data is redundant?

What data is confusing or ambiguous?

What data is weak or questionable?

What data is not aligned with your central insight?

Even before you build your data story, you can deprioritize data that is
unnecessary and isolate key data points that may be useful to your narrative.
As New York Times graphics editor Amanda Cox stated, “Data isn’t like
your kids, you don’t have to pretend to love them equally.” Some of your
data points are going to be more important to your story than others. As you
reduce the competing noise, you’ll find the signal of your story will
strengthen. As the English author Henry Green noted, “The more you leave
out, the more you highlight what you leave in.” In fact, as you assemble
your key points into a story, you’ll find the narrative structure will further
help you in isolating which data points to focus on. In the next chapter, you
may discover some of your interesting findings may not fit your narrative—
and that’s okay. They may merit their own data story and need to be
temporarily set aside. All you need is a few reliable, sturdy building blocks
of data that fit together for you to have the foundation of a credible and
powerful data story. With a solid data foundation in place, you’re ready to
begin crafting a compelling narrative.
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Chapter 6 
Narrative 
The Structure of Your Data Story

A lost coin is found by means of a candle; the deepest truth is found by
means of a simple story.

—Anthony De Mello, author

Emily, a rising star at a large technology company, was tasked with piloting
a promising initiative for a new product. One of her first tasks as the
product manager was to gather feedback from existing customers on the
new technology’s potential. While her intuition told her the new product
would be well received by customers, she wanted to gather evidence to
confirm her theory. After surveying more than 100 of her company’s top
customers and receiving highly positive feedback, she was confident the
new technology would fill a critical gap in his company’s product portfolio.
After working with a small team of developers to build a working
prototype, Emily shared the concept with various internal product teams to
gauge their interest and support. Similar to the external feedback she
gathered, the internal response to the idea was equally positive.

Armed with impressive survey findings, powerful customer quotes, internal
support, and a working demo, Emily crafted a compelling data presentation
that featured several insightful data visualizations. Over the years, she had
also established great rapport with many of the decision makers who would
be approving her project, including a few key female executives whom she
viewed as career mentors. When it came time to present the slides to the
product leadership team, Emily felt as though securing funding for the
project would just be a formality. However, despite the overwhelming
evidence in support of the new product, it wasn’t selected as one of five
initiatives to receive funding that year. Emily’s project team was
subsequently disbanded, and she was assigned to focus on other product
needs.

Puzzled and frustrated by what happened, Emily endeavored to determine
what went wrong with her team’s pitch. After some probing, she found she



had made two critical mistakes. First, she thought she provided all the
information the audience would use to evaluate and prioritize her project.
However, Emily discovered too late that there was actually some hidden
resistance to her project. While the other product teams openly showed
support for her team’s idea, it turned out another team coveted the new
technology and thought they should be the ones to introduce it.
Unbeknownst to Emily, a false rumor was circulated that its M&A team
was close to acquiring another firm with similar technology, which
unexpectedly dropped her project off the executives’ priority list. Emily’s
promising project became the victim of office politics as she allowed
another team to shape the narrative.

The second mistake Emily made was being seduced by her own data. She
was so confident in the strength of her insights and visuals that she didn’t
accompany them with an airtight narrative. If Emily had known she was up
against some resistance, a stronger narrative could have allayed her
audience’s concerns, corrected any misinformation, and driven home the
importance of moving forward with the new solution. Years later, Emily
still shakes her head at what could have been. Her company didn’t end up
buying or building the technology, and it still represents a clear gap in the
company’s product strategy. As this example shows, even with a great data
foundation and supporting visuals, your insights still need a well-formed
narrative to drive action and change.

Defining a Narrative Model for Data Stories
Storytelling is ultimately a creative act of pattern recognition. Through
characters, plot and setting, a writer creates places where previously
invisible truths become visible. Or the storyteller posits a series of dots
that the reader can connect.

—Douglas Coupland, novelist

After you’ve conducted an analysis and found a valuable insight, the next
challenge is to determine how you’re going to present your findings in a
meaningful way to your intended audience. Using a narrative structure to
organize your information not only makes it easier for an audience to
consume your content, but it also helps you prioritize what is essential to
your message—and sometimes, more importantly, what isn’t. While piecing



together a series of facts into a meaningful story may not be the same as
crafting a fictional story, the time-tested dramatic structure can be adapted
and applied to data storytelling. In the journey to find a narrative approach
for data storytelling, I encountered three common narrative models:

1. Aristotle’s Tragedy Structure. The Greek philosopher Aristotle was
one of the first to examine the basic structure and rules of drama in his
book Poetics. For Aristotle, the plot—the organization of a sequence
of incidents or events—was the “soul” of a story. He saw it as the most
essential aspect of a Greek tragedy, ahead of characters or any other
narrative elements. Aristotle implied stories have a simple structure—a
beginning, middle, and end—that are connected through a series of
cause-and-effect events (see Figure 6.1). Many people have interpreted
his structure to represent three acts—a setup, an
obstacle/confrontation, and a resolution. However, he actually only
identified two key parts in a traditional Greek tragedy—a complication
and unraveling—that represent the plot turns being like a knot that is
tied and then untied. Even though his views were expressed more than
two millennia ago, Aristotle’s simple narrative model continues to
have a significant influence on how stories are crafted today.

2. Freytag’s Pyramid. The German playwright and novelist Gustav
Freytag (1816–1895) studied Greek and Shakespearian drama to
understand how they were structured. Building on Aristotle’s simple
model, Freytag developed a more robust narrative framework to better
understand the arc or progression of a story (see Figure 6.2). In his
book, Technique of the Drama (1895), he lays out a “pyramid-based”
dramatic structure with five key stages:

a. Exposition (introduction): The beginning of the story when the
setting is established and main characters are introduced. It
provides the audience with ample background information to
understand what’s going to happen.

b. Rising action: The series of events that build up to the climax of
the story.

c. Climax: The most intense or important point within the story. It is
often an event in which the fortune of the protagonist turns for the



better or worse in the story.

d. Falling action: The rest of the events that unravel after the main
conflict has occurred, but before the final outcome is decided.

e. Dénouement (conclusion): The conclusion of the story where all
of the conflicts are resolved and outstanding details are explained.
Dénouer is actually the French verb for “to undo or untie” (a
knot).

Similar to Aristotle’s model, Freytag’s model has been adapted and
modified since it was first introduced. One key addition is the inciting
incident, which is a major point in the plot where it transitions from
the introduction to the beginning of the action or conflict. Today,
Freytag’s five-stage model is used to analyze all kinds of stories found
in books, plays, and films. Researchers have even used it to analyze
TV advertisements. They found 30-second Super Bowl ads that closely
matched Freytag’s dramatic structure were rated significantly higher
than other ads that didn’t (Rosen 2014).

Figure 6.1 Aristotle’s model is fairly straightforward, but it has had a
significant influence on how people view narrative structure.



Figure 6.2 Freytag’s model builds on Aristotle’s model, adding more
elements that provide more guidance around the narrative structure.

Harry Potter and Freytag’s Pyramid

If you are familiar with J.K. Rowlings’ first book, Harry Potter and the
Sorcerer’s Stone (1997), Freytag’s Pyramid can be used to illuminate its
narrative structure. Starting with the exposition, you meet a mistreated
11-year-old orphan, Harry Potter, who lives in a cupboard under the
stairs in the house of his uncaring aunt and uncle. The inciting incident
occurs when Harry unexpectedly uses magic to free and communicate
with a snake at a local zoo. The rising action ensues when Harry is
brought to the Hogwarts School of Witchcraft and Wizardry and fears
someone is plotting to kill him. Eventually, in the climax, Harry
confronts the villain Voldemort, who murdered his parents. In the
falling action, Harry learns Headmaster Dumbledore was able to foil
Voldemort’s plans to steal the Sorcerer’s Stone. In the dénouement,
Harry’s Gryffindor house is awarded the Hogwarts House Cup.
Triumphantly, Harry and his new friends leave the school to enjoy their
summer break. You will find Freytag’s Pyramid can be applied to most
popular films and books.



3. Campbell’s Hero’s Journey. The last model was popularized by
American mythologist Joseph Campbell in 1949. After studying
various myths and fables from different cultures and genres, Campbell
found they followed a universal narrative archetype that he called the
Hero’s Journey or monomyth (“one story”). The structure centers
around a hero being called on an adventure, overcoming challenges,
and then returning as a champion. Campbell divided his archetype into
17 different stages that can be grouped into three main sections:
departure, initiation, and return (see Figure 6.3). Subsequent authors
have simplified Campbell’s 17 stages down to 8–12 stages. Compared
with the previous two models, Campbell placed more emphasis on the
central character of the story. His model is also represented as a
cyclical pattern rather than a triangle or pyramid. When George Lucas
was finalizing his script for Star Wars: A New Hope, he leaned heavily
on Campbell’s writings (Seastrom 2015). If you examine the Star Wars
plot, you can see how the protagonist Luke Skywalker passes through
each stage in Campbell’s hero journey.

Figure 6.3 Campbell’s model is more complex with multiple stages and has
a cyclical pattern rather than a triangle or pyramid format.



As I evaluated each of the narrative models in terms of data storytelling, I
felt like Goldilocks in the fairy tale Goldilocks and the Three Bears. I found
Aristotle’s beginning-middle-end structure to be too simple, as it didn’t
provide enough direction on how to construct a story. Without more
definition around the narrative structure, you could say multiple things—a
report or a textbook—have a beginning, middle, and end, but that clearly
doesn’t make them stories. At the other end of the spectrum, I found
Campbell’s Hero’s Journey with its multiple stages to be too complicated
for assembling data stories. While it might be helpful for screenwriters and
novelists, it’s too complex to be useful for data storytellers. Like
Goldilocks, I found the middle option—Freytag’s Pyramid—to be “just
right” in terms of detail and ease of use.

Using Freytag’s Pyramid as a foundation, I developed a four-stage narrative
structure called the Data Storytelling Arc (see Figure 6.4).

Figure 6.4 The Data Storytelling Arc uses Freytag’s Pyramid as a
foundation for how to tell stories with data in four steps.

In a traditional literary story, the exposition would introduce the setting
details (location, timeframe, situation) and main characters (appearance,
personality, background). At the beginning of a data story, it’s important to
establish key details such as the area of focus and time period. While you
may not have actual characters in your data story, you may have a segment



of people such as customers, employees, investors, and so on that you will
focus on. The Setting of your data story should provide the audience with
“just enough” background information so they can easily grasp the data you
share with them. Many analysts make the mistake of beginning their data
story with an in-depth summary of their entire analysis process. While this
approach provides a significant amount of context, the extra detail can
easily overwhelm your audience and should be relegated to an appendix.
Most audiences will not care about the steps or process you used to find
your insights—they’re more curious about what you discovered.

A key part of the Setting phase is the Hook, which is a data story’s
equivalent of the inciting incident. While the rest of the information in the
Setting provides crucial background information, the Hook is a notable
observation that acts as a turning point in the story and begins to reveal a
problem or opportunity (sort of a “hmm moment”). The combination of the
contextual information and the Hook creates a powerful juxtaposition. Your
audience should understand what’s normal or expected so they can
appreciate something that’s extraordinary. For example, a significant spike
or dip in the daily results for a key metric can serve as the opening teaser of
your data story.

After the Hook has introduced something notable or unusual to the
audience, the next stage is the Rising Insights phase, in which the subject of
your analysis is explored at a deeper level. Rather than offering up a loose
collection of random facts, the goal is to peel back the layers of the problem
or opportunity in a directed, focused manner. You want to include only the
information that is necessary to advance the desired narrative because less
relevant or tangential findings will weaken your data story.

Eventually, you will reach a climax, or the Aha Moment, of your data story
—this is when you share the main finding or central insight. It provides a
clear insight, not just an interesting observation as the Hook does. How
much time you spend in the Rising Insights stage will depend on your Aha
Moment and how much build-up it requires. Some central insights may be
fairly straightforward to explain, but others may need multiple supporting
details for the audience to fully understand or accept.

But just because you’ve shared your Aha Moment with your audience, that
doesn’t mean your data story is complete. Just like a literary story doesn’t



end directly after its climax, your data story must continue forward and
share how the audience should leverage the new insight. In order to drive
action and change, the last Solution and Next Steps stage is essential to
effective data storytelling. If you don’t guide your audience through the
different options they have, they may not know what to do after being
enlightened by your findings. If you’re not proactive with suggesting a
potential solution or discussing next steps, the opportunity to drive change
may be lost.

To demonstrate how analysis results can be assembled into a data story with
this narrative model, let’s turn to a simple ecommerce example. Rather than
using real charts, I’ll use pseudo charts to not get caught up in the
visualization details (see Figure 6.5). In the Setting stage, you can see how
the total online sales follow a cyclical pattern each quarter. This year’s sales
(blue) have been trending above the previous year’s results in every period
until recently. For some reason, the current quarter’s results took an
unexpected downward turn. This anomaly is the Hook for this particular
data story.

Figure 6.5 The ecommerce data story shows how insights in each of the
four stages combine to form a meaningful data story. Depending on the
length or complexity of your story, you may have several rising insights or
none at all.

The first Rising Insight highlights how the dark gray product categories are
outperforming the results of the previous year. However, the three orange
product categories are underperforming last year’s results. In the second
Rising Insight, the different individual products or SKUs in these three
product categories are plotted out, and the lower, undesirable quadrant (low



product views and orders) contains a cluster of products from the same
brand. Whatever change that occurred impacted a specific brand of goods
that is being sold on the ecommerce site.

Unless the brand issue can be resolved, the ecommerce team will miss its
quarterly sales target by 38% (Aha Moment). Because the team’s bonuses
are tied to reaching the sales target, you suddenly have everyone’s interest
and attention. Your audience is ready for the final stage (Solution and Next
Steps), when you explain three different options for solving the identified
brand problem. By highlighting the merits of the first option, which offers
the most brand-related revenue for the least amount of cost, you show how
the organization can address the issue and move forward. Through this
simplified example, you’ve seen how all of the stages of the narrative
model work together to form a compelling data story.



How Does the Data Storytelling Arc Compare with Other
Communication Models?

While I’ve primarily focused on fiction-based models for narrative
structure, you may have come across other communication models for
structuring business information. When I was preparing a data
storytelling workshop for a business client, the employees were already
accustomed to forming their business presentations in a manner that
conformed to one of these models. After some research and comparison,
I found that the Data Storytelling Arc is compatible with a variety of
business communication models. Each of the models I found had three
stages, similar to Aristotle’s model. As shown in Figure 6.6, you can
tailor your data story to work within these structures if needed.

Figure 6.6 Many business communication models can be aligned with
the Data Storytelling Arc.

Fleshing Out Your Narrative with Story
Points

Plot is what happens in your story. Every story needs structure, just as
everybody needs a skeleton. It is how you “flesh out and clothe” your
structure that makes each story unique.

—Caroline Lawrence, author

Now that we have a basic narrative structure to follow, we can begin
assembling the data points to fill out your data story. In literature and film,
writers string together various plot points to advance their stories. These



plot points are the twists, turns, and other developments in a story that move
the characters through the narrative arc. For example, a plot point might be
a memorable scene in which the hero is first trained by a mentor, meets a
love interest, or witnesses a villain defeating an ally.

Similarly, your data story will be crafted from a series of key data points,
which I will refer to as story points. From your Hook to the Aha Moment to
your recommendations, the story points will shape and inform the various
scenes of your data story. How many story points you have will depend on
the depth or breadth of your data story. Generally, only a small portion of
data points from your analysis will become actual story points. Most of
your story points will come from the key findings or insights that caught
your attention during the exploratory analysis phase. Other story points may
simply provide context or supporting details to help form a coherent
narrative, especially as Rising Insights.

In 2015, former Tableau evangelist Ben Jones identified seven different
data story types; I found these useful in defining the various types of story
points (Jones 2015). Modifying and expanding on Jones’s seven variants, I
settled on nine common types of story points (see Figure 6.7). While there
may be other types of story points, this initial set should cover the most
common forms:

1. Change over time focuses on how a metric shifts over time. For
example, you might highlight how there’s a downward or upward trend
in a key metric (gradual or sharp). Even no change in a trended line
may be a story point when something was expected to happen. For
example, your company’s investment in safety training doesn’t reduce
the workplace injury rate.

2. Relationship highlights how two things are related to each other in
some way. You may show how there is a positive or negative
correlation between two metrics that may or may not imply causation.
For example, you could show how higher customer satisfaction scores
may be contributing to a higher customer renewal rate.

3. Intersection reveals the moment when one metric surpasses or falls
below another metric (or the same thing happens between two plotted
values). When one metric crosses or intersects with another, it could be



a positive or negative sign depending on the situation. For example,
you may be highlighting when your start-up’s revenues surpassed costs
(finally profitable), or when revenues fell below costs, indicating you
still have operational issues to address.

4. Project forward shows what is predicted to occur in the future.
Whereas the rest of the story points are primarily focused on what
happened, this story point forecasts what may occur at some point. For
example, you could highlight the forecasted growth of a city’s
population over the next five years.

5. Compare and contrast exposes the similarities or differences between
two or more items. For example, you may contrast the overall
equipment effectiveness rates of two factories—one that has been
recently updated and the other that needs upgrading. This story point is
probably the most popular type and is frequently featured in most data
stories. Facilitating simple comparisons will be a key focus of the next
chapter.

6. Drill down moves from a higher-level or aggregated view of a metric
to a more detailed view. Essentially, you break down an overall
number by different dimensions of varying levels of granularity. For
example, you may start with sales results at a national level and then
drill into the regional or individual store-level results.

7. Zoom out moves in the opposite direction of the drill down story
point, expanding from a more granular view to a more aggregated
view. For example, you may start with an individual store’s sales
results and then position its results alongside cohorts in the same
region or in terms of national store averages.

8. Cluster reveals a concentrated grouping or distribution of results
within a dataset. A large concentration in one area may indicate an
opportunity or problem. For example, you may show how your
hospital’s costliest segment of patients is comprised of smokers.

9. Outlier uncovers an anomaly that differs dramatically from other data
points. An aberration or deviation from the norm can highlight an
opportunity or problem, depending on the context. For example, you



may display how, in terms of repeat purchases, a specific product
significantly outperforms all others in a product line.

Figure 6.7 Your key insights will most likely align with one of these nine
common types of story points.

As you evaluate your own story points, you’ll find the story point types can
overlap, but in most cases, a dominant type will emerge. One thing to keep
in mind is you might have one or more story points in a single data
visualization—there doesn’t need to be a one-to-one relationship between
story points and visualizations. That’s why some data visualizations are
capable of telling a more robust story than others—because they contain
more than one story point such as Minard’s Napoleon map in Chapter 4.

As you look to craft your data story, you need to be mindful of your
narrative’s flow and whether your story points form a cohesive story. Being
familiar with the various types of story points can give you another
perspective on how your data story should be formed. For example, if you
were to examine the story point types used in the ecommerce data story
above, you’ll see how different types of story points are utilized to form the
data story (see Figure 6.8).



Figure 6.8 The ecommerce data story used various types of story points to
convey its message. While you may use only a few of the types on a regular
basis, it is helpful to know the full breadth of options you have.

Now that you better understand the concepts of a narrative structure and
story points, you’re ready to learn how storyboarding can help organize
your story points into an effective storyline.

Storyboarding Your Data Story
The storyboard’s primary value is that it forces you to have a reason for,
and a consistent approach to, everything you do.

—David Becker, eLearning consultant

In the early 1930s, the Walt Disney Studio introduced the use of
storyboards to plan the sequence of scenes for its animated films. Today, the
technique has been adopted for other situations—such as live-action films,
presentations, training courses, and so on. When you’re planning the
structure of your data story, storyboarding can help you organize the flow of
your story points and determine what is essential to your data story.
Whether you use sticky notes, a notepad, or a whiteboard, storyboarding
helps you to determine which findings need to be a part of your story and
how best to sequence them. It also helps you identify potential gaps where
you may need to gather more supporting data. In a team scenario, where
multiple individuals might be providing different story points, the
storyboard provides a unifying vision to tie together all of the contributions
into a cohesive data story.

Too often, the tendency is for people to dive in and “just start creating.”
When you jump into visualizing your data story too quickly without



storyboarding, you pass up an essential opportunity to step back and
consider what the overall narrative structure should look like. The process
of storyboarding helps you craft a tighter, more impactful narrative, but it
can also be a big time-saver. Instead of wasting an inordinate amount of
time generating content that may or may not be included in your data story,
you can pinpoint beforehand what exactly is needed. While simpler data
stories may not require much storyboarding, you can’t afford to skip this
important method of pre-visualizing your narrative when it is complex with
multiple story points.

Before getting into the four-step process for storyboarding, I want to
emphasize its primary purpose is to build a story—not to determine which
data visualizations you’re going to create. Until you’ve established the flow
of your data story, focusing on the data visualizations will only be a
distraction. While you may have some rough ideas about how you’ll
visualize your information, it’s better to suspend any in-depth visualization
work until you have your narrative structure in place. Depending on how
your story points come together, you may find an interesting data chart from
your exploratory analysis is no longer essential to your story. With this
perspective in mind, let’s begin with the first step in the storyboarding
process.

Step 1: Identify Your Aha Moment
The first step is to identify the main insight or takeaway of your analysis
(see Figure 6.9). It will become the climax and focal point of your data
story—the Aha Moment. Before you settle on a particular insight, you want
to perform the “so what?” test that was covered in the previous chapter.
Why should your audience care about this insight? What’s significant about
it? What are its implications? An Aha Moment isn’t just an interesting data
point. It would be incomplete without an explanation of what the numbers
mean for your audience. For example, you may have found 45% of your
company’s construction projects are currently delayed by 60–90 days. As
relevant and interesting as this data point may be to your internal
stakeholders, unless you can confidently answer the “so what” question, it’s
deficient. When you explain this level of delay will incur an extra $5
million in idle labor and equipment costs that weren’t budgeted for—now
you have an Aha Moment.



Figure 6.9 The first step in storyboarding your data story is to identify your
Aha Moment.

Whenever you can attach a monetary value to your major finding, you make
it significantly more concrete for your audience. Most decision makers
think in terms of money—revenues, profits, costs, investments, and so on.
Therefore, you want to quantify what the insight will mean to their profit
and loss (P&L) statement, equity, budget, or bank account. In addition, it
might be advantageous to turn a monthly figure into an annual figure to
emphasize its potential value. For example, an incremental revenue source
of $100,000 per month might garner more attention if it were positioned as
an additional $1.2 million in annual revenues. You want to be careful you
don’t sell your insight short by inadvertently reducing its perceived value.
On the other hand, you also don’t want to artificially inflate its value by
choosing an arbitrary or unrealistic timeframe.

Lastly, to ensure your Aha Moment is memorable, you want to articulate it
as succinctly as possible—preferably in a single sentence. The sentence will
be a combination of what the insight is and its meaning or impact. For the
ecommerce data story I shared in the previous section, the Aha Moment
could be conveyed as follows:



Due to poor sales of Brand X, we’re going to miss our quarterly sales
target by 38%, which puts our entire team’s performance bonuses in
jeopardy.

If you’re unable to explain your Aha Moment in a single sentence or two,
you may not have found your central insight yet, or you haven’t fully
determined why your audience should care about it. When you can distill
down your insight to a concise statement that is clear and persuasive, you’re
better positioned to see your data story succeed.

The reason you start with the Aha Moment is to verify you have something
that even merits a data story. In addition, when you start with the end in
mind, you know where you need to take your audience. Ultimately, you
want your audience to draw the same conclusions from your analysis as you
did, and having a clear destination will help you to design the right path.
Every proceeding story point can be weighed and measured in its ability to
advance the story toward the climax or Aha Moment.

Step 2: Find Your Beginning (the Hook and Setting)
After you’ve determined where you need to take your audience, you must
then determine where your data story begins (see Figure 6.10) and establish
the Hook (first) and Setting (second). Until you identify your Hook, you
won’t know what you need to cover in your Setting to properly frame it. In
attempting to tell their data story, many analysts mistakenly retrace the
steps of their analysis efforts. In painstaking detail, they explain everything
they looked at before they eventually found something noteworthy. This
approach, which I call the Analysis Journey, may stem from an unconscious
desire to establish the accuracy of the data or to show how clever or
thorough they were in their analysis. However, it doesn’t resonate with most
audiences who just want to “eat the cake”—not hear about its ingredients or
the recipe steps. They want insights—not an overview of the analysis
process.



Figure 6.10 The next step is to identify your Hook and the Setting that is
needed.

Rather than spending time on nonessential information, you must quickly
catch your audience’s attention with a key observation that entices them to
learn more. In storyboarding, the reason you start by identifying the Aha
Moment and not the Hook is to ensure you have the most important part of
the data story covered—the central insight. Even with a compelling hook,
your narrative can meander and lead to nowhere without a clear destination
(Aha Moment). In some cases, a potential Hook for your data story may
have originated from your audience. For example, a leader may have
spotted an anomaly or trend in a report and questioned what it meant. A
data point that piqued someone’s curiosity can be used as the entry point to
your data story in the following way:

Recently, you noticed our fourth-quarter sales numbers are trending
below last year’s results by 28%. I’d like to show you how this trend
could have a significant impact on . . .

However, in other cases, your analysis may not have been prompted by an
audience member’s questions about a data point. In these scenarios, you
will need to comb through your findings and reflect on what initially caught
your attention during the analysis phase. If your analysis were a detective
case, the Hook would be the first substantial clue you uncovered. Going



back to the B2C retailer example in Chapter 1, the unexpected double peak
(what made the data science team go “hmm”) would be a great Hook to tee
up the team’s international reseller discovery (Aha Moment).

In many cases, you may have observed a shift or change in a metric that
indicated a potential problem or opportunity. Resonate author Nancy Duarte
found that many successful presenters, such as Abraham Lincoln and
Martin Luther King Jr., created conflict by juxtaposing “what is” with
“what could be” (Duarte 2010). The comparison creates dramatic tension,
which helps engage the audience in a topic. Similarly, you can draw your
audience into your data story by contrasting “what is” with “what was”
after a significant change occurred. For example, a company may be
accustomed to retaining 85% of its customers. However, a few weeks ago,
the retention rate dipped to 68% (a 20% decrease). This type of
juxtaposition provides both context and the Hook. It not only establishes
what the expected norm is (85%), but turns the variance (20% decrease)
into a compelling mystery that can be used to grab the audience’s attention.

Finally, once you have your Hook, you’ll want to evaluate how much
background information your audience will require to adequately
comprehend and appreciate the Hook’s significance—this forms your
Setting. If your audience lacks sufficient context to grasp your Hook, its
impact can be severely reduced or even negated. On the other hand, if you
provide too much background information in your Setting, your well-
intended context can become noise. You want to select just enough context
so they can orient themselves to the story points you’re going to share. For
example, in order to appreciate a recent decrease in quarterly sales, the
audience will need to be familiar with quarterly sales performance over the
past four-to-eight quarters. The purpose of the Setting section is to get
everyone in the audience on the same page. However, if your Setting is not
concise and to the point, it may cause your audience to lose interest before
your Hook can even catch their attention.

Step 3: Select Your Rising Insights
Now, you’re ready to build out your narrative from the Hook to the Aha
Moment (see Figure 6.11). Each data story will be different, so there isn’t a
single pattern or a required number of story points for the Rising Insights
section. Depending on the depth or breadth of the findings from your



analysis, you may have multiple Rising Insights or none at all. However,
while it is possible to go directly from the Hook to the Aha Moment, most
data stories will require some level of supporting data or story points to
ensure your audience fully grasps your main insight.

Figure 6.11 The next step is to connect your Hook to your Aha Moment
with relevant story points that become the Rising Insights of your data
story.

Initially, you’ll want to document all of the story points from your analysis
that could potentially go into your data story. Next, you’ll want to be
selective about which story points become Rising Insights. Anything that
doesn’t fit on the path between your Hook and Aha Moment may not make
sense for your data story. The following questions can help you determine
which story points to use as Rising Insights:

Which supporting data points develop the plot or provide crucial
context? Some data points will be critical to understanding the Aha
Moment either because they provide deeper insights or add necessary
context.

Can you preemptively address audience questions with your findings?
As you look to build your story, you may want to include information
that addresses key questions that you anticipate your audience having.



In some cases, your audience may be resistant to certain findings, and
you may be able to address their concerns strategically with the right
story points.

What findings were unexpected or surprising? While you don’t want to
include irrelevant information, you’ll want to highlight facts that were
extraordinary or unusual that may surprise your audience and spur
their interest.

What findings can be removed without hurting the narrative? As a
final check on what you decide to include, you’ll want to confirm if
any story points can be removed without impacting the story. You
might find some of your findings are redundant, carry less weight, or
end up being tangential to your main idea. As with most
communications, less is more with data storytelling. As was
highlighted at the end of the previous chapter, you may not need as
many story points to convey your message as you think you do.
Running your story by a colleague may help you identify information
that is superfluous to your narrative.

As you storyboard your Rising Insights and sequence them in the order in
which you’ll share them, you want to ensure your story points form a
smooth narrative flow. Sequence your points in a logical manner that
mirrors the path your audience’s curiosity would naturally follow. Through
the storyboarding process, you may uncover a gap or rough transition in
your Rising Insights. You may need to perform more analysis to close a gap
or smooth a transition in your narrative. Until you’ve laid out your story
points in a storyboard, it may be difficult to anticipate narrative gaps or
awkward transitions beforehand. However, this sort of attention to detail is
the difference between just sharing your findings and crafting a data story
that is both coherent and engaging.

Step 4: Empower Your Audience to Act
After you’ve built out your story to its climax—the Aha Moment—your
story still isn’t finished. If you provide the decision makers in your
audience only with an insightful takeaway and nothing more, they may not
know what they should do with the new information. Most decision makers
will want to weigh options and then make an informed decision. However,



because they may lack the necessary analytical skills, time, or resources to
investigate all the potential solutions, your central insight may end up going
nowhere. It’s important to strike while the proverbial iron is hot (kairos
appeal), or the initial interest generated by your Aha Moment may wane
and then be pushed aside as more pressing matters grab your audience’s
attention.

In order to drive change and action, at this point, you need to cover the
Solution and Next Steps (see Figure 6.12). A complete data story provides
guidance on how your audience can move forward with your idea or
insight. For example, in the ecommerce data story, a cost-benefit analysis of
each alternative solution could empower the audience to consider the
different options and come to a faster decision on next steps. Along with an
analysis of the various alternatives, your audience may also welcome a
recommendation on the best solution or path forward. If you’ve done a
thorough job of analyzing the data and crafting a story, your audience will
value your judgment. While they may not fully agree with your assessment,
they will at least be interested in your perspective after you invested
significant time and effort in preparing the data story.

Figure 6.12 If you’re looking to drive action and change, you need to help
the audience understand what it can do with your insights by helping them
identify a Solution and Next Steps.



Even when you’ve examined various options and provided a strong
recommendation, your audience may still delay making a decision. In these
situations, the perceived cost of not making a decision is viewed as being
lower than that of making an immediate decision. Another critical piece of
your data story may be to create a sense of urgency around solving the
problem you’ve identified or seizing the opportunity before a window
closes. Frequently, if you can quantify the cost of not making a decision
from a daily or weekly perspective, it can help motivate your audience to
act on the insights you’ve shared with them. For example, after sharing a
recommendation on how the ecommerce team could improve product sales,
you could emphasize how delaying the proposed changes costs the
company $2 million each week in lost potential revenue. Once you attach
monetary figures to the cost of delaying a decision, your audience will
better appreciate why a decision must be made in a timely fashion.
Ultimately, the better you understand your audience, the more you’ll be able
to tailor the Solution and Next Steps section to your audience’s decision-
making style and preferences.

Finally, if you are presenting your data story directly to your audience, you
need to leave sufficient time for questions and discussion. It can be a critical
step in gaining buy-in and alignment from a group of stakeholders with
diverse opinions. At one presentation I attended, a manager laid out an
impressive data story to a group of executives. Just as he was finishing his
presentation, I noticed the executives had already started closing their
laptops to head to their next meeting. A wave of panic swept over the
manager’s face as he realized he hadn’t given his audience an opportunity
to discuss the insights and agree on a course of action. A few weeks later,
he was able to reschedule another meeting so they could discuss and decide
on next steps, but he lost some momentum in the process. If you’ve crafted
a compelling data story, anticipate that it will generate a healthy amount of
questions and discussion. Ensure you leave adequate time at the end of your
data story (or during) for two-way communication to occur—it may end up
being essential to persuading your audience to act on your insights.



What If You Don’t Have All the Answers?

In some situations, you may have discovered a great Aha Moment, but
you may find yourself struggling to develop meaningful
recommendations. This can be due to not having the required authority,
expertise, or domain knowledge to propose legitimate solutions. You
definitely don’t want to undermine your credibility by suggesting
impractical or untenable options just so your narrative conforms with
the Data Storytelling Arc. In some scenarios, it may be more expedient
to share the story up to the Aha Moment and then leverage the
collective know-how and resources of the audience to determine the
best course of action. The narrative structure can set the stage for
collaborative problem solving and ensure the group clearly understands
the nature of the situation, its level of urgency, and desired outcomes.
While you may not always have all of the answers at your disposal, you
can still spearhead the search for solutions and enlist the help of a
capable, invested audience.

When They Want Just the Facts
I was a kind of hyper-intense person in my twenties and very impatient.

—Bill Gates, Microsoft founder and philanthropist

When I’ve shared the Data Storytelling Arc at presentations and workshops,
I’m often asked how data storytellers should handle impatient executives
who “just want the facts.” These time-challenged individuals are unlikely to
wait patiently for you to build up to your Aha Moment. You may have no
more than 10–15 minutes (sometimes less) to get your main point across
before they lose interest and shift their attention to another pressing topic.
In these situations, the generally accepted practice is to provide an
executive summary in which you review the most important information at
the outset. However, as I noted in Chapter 4, this approach negates many of
the benefits you would gain from having a narrative structure. Just imagine
creating an executive summary for the popular Star Wars movie The Empire
Strikes Back. Hearing “Darth Vader is Luke Skywalker’s father” at the
outset would surely ruin the cinematic experience for most people. The



same effect can occur when you give an audience “the facts” up front
without a story.

With this type of audience, you can’t just launch into your data story. Even
when you know they’ll care about your findings, they’re not conditioned to
receive information in a story format. To accommodate an impatient
executive, you’ll need to create a data trailer for your data story (see Figure
6.13). Similar to movie trailers that are designed to promote a film and draw
in an audience, your data trailer is designed to pique the interest of your
audience and gain their permission to tell the entire story. While a movie
trailer tries not to ruin the story by giving away any spoilers, the data trailer
includes a brief Setting and Hook with a major spoiler—the Aha Moment.
In situations where an impatient boss or executive must be convinced of the
payoff for listening to a data story, you reveal why your insight is worth 20
minutes of attention. After hearing the data trailer, the executive has the
option to say “tell me more” or indicate they’re not interested in learning
more. A data trailer isn’t an alternative to having a complete data story—it’s
simply a tool for gaining an executive’s buy-in and inviting them to explore
the rest of your data story.



Figure 6.13 The Data Trailer is designed to pique interest from the
impatient executive and gain her permission to tell your data story. If you
gain permission, you’ve already set up your data story, so you can dive
immediately into the Rising Insights.

Data storytelling is still a relatively new approach for data communication.
Up until now, most executives have been exposed to mind-numbing data
dumps on a repeated basis over the years. Their insistence for “just the
facts” may just be a coping mechanism to avoid being overloaded and
inundated with too much noise. If you see a potential opening, I’d
encourage you to test a simple data story on this type of executive—even if
it means starting with the modified data trailer approach. Despite their
hardened exterior, everyone loves a good story—it’s in their DNA. Once
they’ve experienced what effective data communication feels like, don’t be
surprised when they advocate for data stories to be shared throughout your
organization.

Uncovering the Heroes in Your Data Story



I think the best stories always end up being about the people rather than
the event, which is to say character-driven.

—Stephen King, author

Characters are an essential element of stories. What would Pride and
Prejudice be like without Elizabeth Bennet, or the Harry Potter series
without Lord Voldemort? While the plot of the story is important, it’s the
characters—the protagonist and antagonist—who breathe life into the tale
and make it truly interesting. As we turn to our raw data, it can seem cold,
distant, and impersonal. Some analytical individuals may prefer to keep the
data somewhat detached and neutral. However, in order to make your
insights more engaging and relatable, you should consider humanizing the
data for your audience by revealing the faces behind the numbers. While
you may be enamored with a particular insight you’ve discovered, your
audience will relate better to people than to an abstract data point. In
Chapter 2, we saw how the story of the seven-year-old Malian girl, Rokia,
was much more compelling than an assortment of statistics on the suffering
of children across Africa. The more you can bring out the characters or
heroes hidden within your data, the more your story will resonate with your
audience.

Fortunately, most data is either directly or indirectly related to people—
your customers, prospects, employees, partners, patients, citizens, and so
on. Some of your most useful and enlightening data will be based on the
behaviors, attitudes, and attributes of people. Even when your data appears
to be generated by processes or machines—not humans—it can usually still
be tied back to humans. Rather than looking at transactional data (process-
generated) as the outputs of a business system, you can envision it as the
purchasing behaviors of individual consumers or organizational buyers.
Rather than seeing the sensor data (machine-generated) from connected cars
as vehicle information, you can view it as reflecting the usage patterns of
drivers. Most likely the heroes of your data story are standing in front of
you; you just need to adjust your frame of reference to see them.



Confusion about Who Is the “Hero” of a Data Story

From time to time, I’ve heard people say the “audience is the hero of a
data story.” I believe this viewpoint can lead to confusion and misdirect
the focus of your data story. Its original intent was probably to
emphasize making the story as relatable as possible to the audience. I
believe this objective can be achieved without necessarily casting the
audience as the lead role in your data story.

To be honest, most people don’t want to be the focus of attention—they
don’t want a light shined on their accomplishments or (especially) their
failures. Imagine how uncomfortable it would be to sit through a film or
play depicting your life story. Between the painful inaccuracies and
equally painful truths, you’d want to flee for the exit. However,
audiences do like characters to whom they can relate and care about.
Salespeople care about prospects. Doctors care about patients. Hiring
managers care about job candidates. You get the idea. Depending on
your audience, you choose the hero who matters to them in the data.

While your audience most likely won’t be the main characters in your
data story, I believe they can still be heroes in a different but critical
way. Ultimately, you’re going to need them to act heroically in enacting
your solutions and recommendations. Your data story can prepare the
audience to be real heroes as they embrace and apply your insights to
drive value within an organization.

In my career in marketing analytics, I found it highly effective to highlight
people—not just numbers—in my data stories. I found marketing audiences
enjoyed getting deeper insights into their customers and prospects, so
featuring them as characters in my presentations was an effective way of
gaining their interest, attention, and buy-in. The following five-step process
(see Figure 6.14) reveals how you can add heroes to your next data story:

1. Determine where your insights intersect with people. In some cases,
it may be easy to identify the group of people your analysis touches. In
these cases, the challenge is how broad or narrow your focus should
be. For example, you could emphasize customers in general or a more
targeted segment of customers that fits a certain profile (online,



female, or repeat). In other cases where your data is a little more
abstract, you may need to evaluate how your data relates to the people
your audience cares about. Each audience is going to be interested in
different key groups. If you can link your insights to people who
matter to your audience, you’re going to win their attention with your
story.

2. Build a data-driven persona of your hero. In marketing and user
experience design, it’s common to develop personas to help the
marketers and designers appreciate the goals, attributes, and behaviors
of their customers or users. Each persona is typically portrayed as an
individual but is representative of a particular segment of people.
Synthesizing all the quantitative data you have on your intended
segment, you can flesh out key traits for your hero and build a persona.
Depending on what’s relevant or important to your data story, you can
profile different aspects—such as their gender, ethnicity, location,
income level, interests, and so on. Sometimes, you may include details
that may not be essential to your story but are helpful in establishing
an interesting and memorable character.

3. Give your hero an identity. Whether or not you’re a fan of stock
photography, a useful tactic in creating your hero is to show a
representative picture of who they are. As human beings, we are
naturally engaged by pictures of other people. Researchers at the
Georgia Institute of Technology and Yahoo Labs discovered Instagram
pictures with human faces were 38% more likely to generate “likes”
than those without. They were also 32% more likely to be commented
on (Georgia Tech 2014). In another study, researchers found including
a patient’s photo with imaging exam results made radiologists more
empathetic and thorough in their analysis of the results. They found
the radiologists were more likely to view the patients as human beings
and not just as anonymous subjects (Radiological Society of North
America 2008). A carefully chosen stock photo can be helpful in
drawing in your audience—just like a cheesy picture can lose them.
Using different images of the same model can be helpful in displaying
different emotions (frustration, happiness) or situations/activities
(work, recreation). Images will make your hero a visible, integral part
of your data story.



4. Give your hero a voice. As you build your hero’s persona, you should
consider leaning on qualitative (non-numerical) data, not just
quantitative (numerical) data. If you’re able to access survey,
interview, social, or product-review data, you have what you need to
give your hero a voice. For example, if your analysis was about how
customers were unhappy with a new policy change, one of the best
ways to demonstrate their discontent would be to share feedback from
actual customers. A few insightful remarks from customers may be the
extra leverage you need to sell your audience on making a change.

5. Show your hero’s journey. While your audience may be familiar with
whom the hero represents, they may not be acquainted with that
group’s journey. Rather than just relying on data points to highlight the
outcomes of a bad or good experience, you could show your audience
what the hero actually encounters. By putting your audience in the
hero’s shoes, they will experience the pain or gain for themselves. For
example, you may use screenshots to illustrate how an online
application process is broken and confusing. You may diagram the
back-and-forth nature of an inefficient process for submitting time off.
By helping the audience to experience something from a different
perspective, you can open your audience’s eyes to issues that wouldn’t
have been as apparent or urgent if they only saw the numbers and
charts. In addition, you can reveal what a happy ending looks like for
the hero, which is tied to your recommendations.

Figure 6.14 This five-step process will help you develop a hero for your
data story.



Inserting relatable and recognizable characters into your data story will help
humanize your narrative and enable your audience to see your insights from
a people-centered perspective. While it may not always be possible or easy
with every dataset, any opportunity to show how your insights impact
human beings should be pursued, especially when your audience cares
about those individuals. By putting a human face on your numbers, you
make the data much more approachable and engaging for your audience.

How Conflict Amplifies the Impact of Your
Data Narrative

Conflict is to story what sound is to music.
—Robert McKee, screenwriting expert and author

In narrative, conflict is the challenge or problem the story’s main characters
must overcome to achieve their goal. Conflict is often viewed as an
essential ingredient in forming a compelling story. How interesting would
Oliver Twist be if he wasn’t a poor, runaway orphan? In the Lord of the
Rings, what if Frodo felt no burden or corrupting influence in his role as the
Ring-bearer? Without struggles or obstacles, you are left with a boring,
uninspiring tale.

Fortunately, data stories often have conflict at their core, as they are
primarily centered on solving problems or seizing untapped opportunities.
The source of conflict can be internal—your company, department, or team
isn’t measuring up to its past performance, expectations, or a specific goal
or target. The source could be external—your group is underperforming
when benchmarked against a peer group, a competitor, or the overall
industry. Even though conflict will be an inherent part of your story, like a
writer or director, you still need to decide how you’re going to employ it
strategically within your data narrative.

Simply having a problem or unexploited opportunity that provides conflict
doesn’t guarantee it will engage your audience. How you package and
deliver the conflict will determine how impactful it is. Playwright William
Archer once stated, “Drama is anticipation mingled with uncertainty.” If
conflict is used effectively in your data narrative, it can generate similar
dramatic effects in your audience such as intrigue, tension, and suspense.



For example, rather than just providing a basic summary of a problem, you
could approach it from different perspectives or angles to tease out its
unique features:

How long has it been an issue?

How frequently does it occur?

How widespread is the problem?

Who is impacted by the problem?

What are its contributing factors?

How difficult is it to address?

What are the consequences if it isn’t fixed?

With each additional revelation, the problem will gain deeper meaning and
significance for your audience. While it may not be possible to explore all
of the viewpoints, some specific insights may especially resonate with your
audience and intrigue them to learn more. As your audience gains a deeper
appreciation of the problem, it may feel growing tension as it waits to find
out how the problem can be resolved. The tension evokes an emotional
response in your audience members, drawing them into your narrative as
their anxiety and stress levels increase. While chronic stress is harmful,
small doses of acute stress can be beneficial and sharpen your audience’s
attention.

Conflict can generate suspense as the audience becomes more curious about
the problem and how it will be overcome. Researchers at the Georgia
Institute of Technology found that when people experience high-suspense
moments, they focus less on peripheral information to focus more intently
on the story (Georgia Tech 2015). In their study, they showed subjects
different scenes from suspenseful movies such as Alien and Misery. As the
participants watched the scenes, a flashing checkerboard pattern was shown
around the edges of the screen. As the researchers monitored the
participants’ brain activity on MRI machines, they observed their visual
focus would narrow as the suspense intensified and broaden when the
suspense faded. Essentially, we get “tunnel vision” as suspense channels
our attention to the most critical visual information.



When you prepare to add tension and suspense to your data narrative, you
can turn to the Unifying Theory of 2+2 as a guiding principle. In a 2012
TED Talk, Pixar writer-director Andrew Stanton described this storytelling
theory in the following way:

We’re born problem solvers. We’re compelled to deduce and to deduct
because that’s what we do in real life. It’s this well-organized absence of
information that draws us in. . . . Make the audience put things together.
Don’t give them four, give them two plus two. The elements you provide
and the order you place them in is crucial to whether you succeed or fail
at engaging the audience. (Stanton 2012)

Rather than just simply serving up answers (“four”) to a passive audience,
you can activate your audience’s curiosity and problem-solving skills by
having them participate in a closer examination of the numbers (“What is
two plus two?”). If an audience can reach the same conclusion on their own
(“The sum is four”), they will be more engaged by the narrative and will
experience a mild form of germane cognitive load. In the previous chapter,
we learned this form of cognitive load can help your message to be more
memorable—it’s not a bad thing. Here are some ways in which you can
strategically employ the Unifying Theory of 2+2 in your data narrative:

1. What happened next? In this scenario, you show the past results to
provide some background context and then ask the audience to predict
what they think happened next. For example, you could show the
campaign results for May and then ask them what they expect the
results to be in June. This approach also provides you with deeper
insights into your audience’s preconceived beliefs and expectations. In
addition, it introduces tension and suspense because the audience
usually doesn’t want to be wrong and will be anxious to learn what
actually occurred.

2. Fill in the blanks. With this technique, you partially reveal some of
the results and ask the audience to fill in some data points that are
strategically hidden by you. For example, you might reveal the sales
performance for three regions and ask the audience to estimate what
happened in the remaining region. Alternatively, you could reveal the
great sales results for a region but withhold its poor employee
satisfaction scores. While this approach relies on speculation, it does



bring the audience’s beliefs and assumptions into clear view for
everyone involved—both you and the audience. When your audience
is shocked or surprised by the actual results, their attention and interest
in your narrative will deepen.

3. Do you see what I see? In this strategy, using a data chart that lacks
any highlighting or annotations, you ask the audience to tell you
what’s unusual or what stands out. After you have given them some
time to evaluate the chart, you switch to a different version of the data
chart that highlights key insights. A number of different outcomes can
occur with this method. First, the audience may pinpoint the insights
you found and feel clever that they were able to make the same
observations. Second, they may notice something you didn’t and
contribute something new to the discussion. Third, they may not find
anything meaningful in the chart and then will be surprised as you
connect the dots for them. The audience will feel tension about finding
something in the data and suspense over learning what you discovered.

Novelist William Landay noted, “Good stories are driven by conflict,
tension, and high stakes.” In certain situations, and with an audience you
know well, these techniques can make your data story more compelling.
However, you’ll want to be careful to use them tactfully and judiciously. As
you invite the audience to participate in the evaluation of the data, you need
to be amply prepared for unexpected feedback and sidetracking
observations. In addition, the goal isn’t to embarrass anyone in your
audience when they guess wrong or frustrate people with a slower
interactive approach when they’re anxious and ready to learn more. If they
are employed wisely by the data storyteller, conflict and tension can be
helpful at keeping your audience engaged and focused on your message.

Make Your Ideas More Digestible with
Analogies

Analogies, it is true, decide nothing, but they can make one feel more at
home.

—Sigmund Freud, neurologist and founder of psychoanalysis



Whenever your data narrative deals with a new or complex subject, there’s
another narrative tool that can be helpful—analogies. An analogy is a
comparison of a complex or unfamiliar subject matter to another that is
simpler or more familiar. As an example, in Chapter 5, when I introduced
the concept of working memory, I compared the human brain to a computer,
based on its input, processing, and memory components. Because most
people have a high-level understanding of how computers work, they can
more easily grasp the different functions of the brain when they are
compared to the components of a computer. Analogies can serve as useful
shortcuts that can significantly reduce the time it takes an audience to learn
new or abstract concepts. As American attorney Dudley Field Malone
recognized, “One good analogy is worth three hours of discussion.”

In data storytelling, analogies can also be used to communicate key
concepts or insights in a manner that is easier and faster for an audience to
follow and absorb. They can be used at any stage in your data story if they
can help sharpen or quicken the audience’s understanding of your insights.
Instead of having to invest significant time explaining new information to
others, you can expedite the knowledge transfer process by tying off key
ideas with relatable analogies. For example, you could compare the current
challenges in a manufacturer’s supply chain to a triathlon. When a triathlete
struggles at one of her transitions (T1: swim-to-bike), the problems can
cascade throughout the race like they do with supply chain issues. Just like
smooth, efficient transitions at each stage are important to elite triathletes,
they can be equally important to a manufacturer and its supply chain.

Analogies can also be used to reinforce the central theme or message of
your data narrative, making it significantly more memorable and repeatable.
When you’re presenting your data story, they can also create opportunities
to use visual imagery and add emotional power to your narrative. Even the
mental imagery of a well-chosen analogy can make your data story more
potent. For example, your findings could be about a new competitor that
has recently emerged in your industry and is taking away key customers.
Alternatively, your insights could be about a broken internal process that is
inhibiting your sales growth. Either of these examples can be positioned as
a villain that must be confronted and defeated. Creating an antagonist from
your findings can be a great way of drawing attention to a new threat or
problem.



Cultural anthropologist Mary Catherine Bateson said, “The human species
thinks in metaphors and learns through stories.” Good analogies can
complement your insights by facilitating learning and injecting more
narrative into your data story. However, if you’re not careful, bad analogies
can just as easily confuse your audience and weaken your overall story. In
order to verify whether you have a solid analogy, you’ll want to consider
the following attributes:

1. Is it relatable? Depending on how well you know your audience, you
should have a good sense for the relevance of your analogy. For
example, if you knew a key stakeholder was a car-racing enthusiast, an
analogy based on Formula 1 racing could really resonate with him,
whereas it might fall flat on an audience that isn’t as familiar with this
type of sports event.

2. Is it sound? The soundness or “fit” of an analogy is based on how
many parallel attributes the two subjects share. The more similarities
they share, the more sound the analogy can potentially be. However, a
critical mismatch or logical breakdown can weaken an otherwise
sound analogy and undermine its overall usefulness.

3. Is it clear? If you’re not careful, some analogies can end up being
more complex than the abstract ideas they’re designed to explain. You
want a somewhat familiar analogy that is both clear and simple. If it
places too much of a burden on the audience to comprehend the
similarities, it will add extraneous load and potentially fail entirely.

4. Is it concise? The faster the analogy is to communicate, the more
powerful it will be. If it takes a long time to develop and explain, the
payoff may not be worth it because people may lose interest along the
way.

5. Is it interesting? The more thought-provoking your analogy is, the
more people will remember it. Dry, overused examples will be easily
forgotten. However, something that is a personal, topical, or
unexpected will make your audience more curious. For example, if you
had just had your first child, a “new parent” analogy would take on a
personal tone that most audiences would find hard to ignore. On a
different note, if you compared your current pricing policy to an out-



of-control carnival ride, your audience will be intrigued to see how
you could draw such an unusual comparison.

Analogies represent yet another powerful way of connecting with your
audience through narrative and of making your ideas more engaging and
approachable. An analogy can be used to clarify a minor aspect of your
findings or to help underscore a major theme within your data story. Be
mindful that not every subject can be easily tied to an analogy. For example,
in the popular animated TV show The Simpsons, Homer Simpson once told
his son, Bart, that women were like refrigerators: “They’re about six feet
tall, 300 pounds. They make ice, and . . . um . . . Oh, wait a minute.
Actually, a woman is more like a beer” (O’Brien and Archer 1992). While
most analogies don’t fall apart this epically, each analogy will have inherent
limits. How far you push a comparison can determine whether it supports
your story or buckles under pressure.

As the writer and director of your own data story, you control how your
insights unfold to the audience. While most people have placed a heavy
emphasis on the visualization aspects of data storytelling, narrative plays an
integral role in crafting effective data stories. If you wish to become a data
storyteller, you must master the fundamentals of narrative and not just
analysis or data visualization. How you develop the plot of your data story
is equally important as which charts you choose to communicate your
insights.

From this chapter, you’ve learned how narrative builds a sturdy structure on
your data foundation, preparing the way for the visual elements to now be
added. While data stories may not always embody all of the characteristics
of traditional stories, the more “story-like” or “narrative-centered” they are,
the more engaging and compelling they become. The next two chapters will
examine the last remaining pillar of data storytelling—visuals—that brings
your storyline to life.
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Chapter 7 
Visuals (Part 1) 
Setting the Scenes of Your Data Story

The greatest value of a picture is when it forces us to notice what we
never expected to see.

—John W. Tukey, mathematician

In 1989, in a remote part of the Democratic Republic of the Congo
(formerly Zaire), a 41-year-old Swedish physician faced a life-or-death
situation. He had recently established a field laboratory to gather research
on a rare paralytic disease called konzo when an angry, machete-waving
mob approached his camp. His translator suggested they try to escape, but
the doctor knew fleeing would have only placed their lives in more danger.
Instead, he decided to confront the agitated villagers face-to-face. With
limited resources and a substantial language barrier, the doctor’s
communication skills would be essential to his survival.

After quickly rummaging through his knapsack, the Swedish physician
pulled out a series of photographs of individuals who had been crippled by
the same disease in Mozambique and Tanzania. He remembered seeing
several children exhibiting the same telltale effects of konzo when he had
arrived at the local village. With the help of the nervous translator, he told
the upset locals he thought he knew the cause of the debilitating disease
shown in the pictures—the same one that was affecting their children. The
doctor then explained he would like to gather blood samples from the local
people to help verify his research. As the villagers mumbled to themselves,
one of the more aggressive, machete-wielding men started screaming again
to incite the crowd.

With his life hanging in the balance, the physician held his breath as an
older woman stepped forward from the group. She turned toward the other
villagers and reminded them of how konzo had impacted their village and
in particular their children. She noted her own grandchild had been cruelly
crippled by the disease. She also observed how outside vaccines were able
to protect their village from several other illnesses. After rolling up her



sleeve, she offered her arm to the doctor and admonished others to support
his research by donating blood. Many of the villagers came forward after
the wise old woman spoke, and the mob quietly dispersed (Rosling,
Rosling, and Roennlund 2018). Through a combination of relevant images
and impassioned narrative, a tense situation in a remote African village was
pacified and turned in a positive direction.

The power of visual storytelling can have a similar effect in more familiar
settings such as a boardroom, classroom, or town hall. You may not have an
angry mob staring you down, but you might have a concerned, agitated
group of employees, partners, or investors that may be equally intimidating.
While your visuals will be mostly data charts, likewise they can help you
engage and enlighten your audience in ways that words or numbers alone
can’t. This quick-thinking doctor went on to become one of the greatest
proponents for using data visualizations to drive positive change around the
world. Over the next two chapters, you’re going to learn how you can
develop similar skills in visual storytelling.

If you’ve watched any TED Talks related to data visualization, you may
already know this Swedish doctor. He was the late, great data storyteller,
Hans Rosling (1948–2017). Before Rosling was the Professor of
International Health at Sweden’s Karolinska Institute and a popular TED
Talk speaker, he spent two decades studying hunger and disease in Africa.
Along this unique journey, Rosling mastered the use of statistics and
visualizations to form compelling stories. He displayed these skills in
several TED Talks that debunked misconceptions about the developing
world and public health. His 2006 TED Talk, “The Best Stats You’ve Ever
Seen,” has been viewed over 13 million times. The TED.com’s speaker
profile for Rosling describes his uncanny ability to turn seemingly dull data
into powerful stories:

A presentation that tracks global health and poverty trends should be, in
a word: boring. But in Rosling’s hands, data sings. Trends come to life.
And the big picture—usually hazy at best—snaps into sharp focus. (TED
2019)

Whether it was photographs of konzo victims or bubble charts of country-
level fertility rates, Rosling understood the persuasive power that visuals
have over us. To convey Hans’s health and poverty insights in more



meaningful ways, his son Ola led a team of developers in creating a data
visualization tool, Trendalyzer, to turn global public data into powerful
animated graphics. Hans also didn’t just limit himself to just animated
bubble charts either; he used various physical objects—Ikea boxes, pebbles,
toilet paper, and so on—to explain his key points. Rosling recognized
humans are visual creatures who need to see the numbers, not just hear or
read them. Rather than expecting his audiences to rise to his level of
knowledge and expertise, he brought his concepts and insights down to the
masses through the skillful use of visuals. While Rosling was a rare talent,
much of his success came from his astute understanding of how people
process visual information. Becoming more familiar with the inner
workings of human perception will help you discern why certain visual
approaches work and others don’t.

Human Perception and Our Innate Pattern-
seeking Abilities

Heightened perception is the goal: becoming more aware of how you
see, not just what you see.

—Michael Kimmelman, author

As human beings, we are highly dependent on our vision to interpret and
understand the world around us. As highlighted in Chapter 2, more than
50% of the brain cortex is dedicated to the task of processing visual
information. With this much brainpower devoted to vision, it shouldn’t
surprise us that a 2014 MIT study found we can process an image in 13
milliseconds (Trafton 2014). The rapid processing of visual information
enables our brains to quickly direct where our eyes should look next. MIT
professor Mary Potter stated, “What vision does is find concepts. That’s
what the brain is doing all day long—trying to understand what we’re
looking at.” Therefore, when it comes to evaluating datasets, it can be
challenging for us to fully appreciate what the numbers and statistics mean
without the aid of data visualizations.

Modern data charts were first introduced by the Scottish engineer William
Playfair in 1786. The important role they played in analysis wasn’t
recognized until the latter part of the twentieth century. In the early 1970s,



English statistician Frank Anscombe grew increasingly concerned that
statisticians focused too much on summary statistics and disregarded the
importance of graphing data in their analyses. He lamented how he and his
peers had been falsely indoctrinated that “numerical calculations are exact,
but graphs are rough” (Anscombe 1973). While the statistical packages at
this time didn’t offer the same rich visualization options as we have today,
they could be programmed to plot the data points and generate basic graphs.

In 1973, Anscombe published a landmark paper to illustrate the importance
of visualizing data instead of just relying on statistical calculations. He
created a table with four unique datasets that had almost identical values for
their basic summary statistics (mean, variance, correlation, R-squared).
Anscombe graphed each dataset to demonstrate how vastly different they
were from each other when they could be visually inspected with a data
chart (see Figure 7.2). In the four graphs that became known as Anscombe’s
Quartet, the English statistician was able to show how visualizing data is an
essential step in the analysis process—one that has become critical to both
analyzing data and communicating it effectively.

Figure 7.1 Hans Rosling (1948–2017)
Source: Jörgen Hildebrandt. Based on material from Gapminder.org.



Figure 7.2 Even though the summary statistics are similar for the four
datasets, Frank Anscombe revealed they display very different patterns
when they are graphed. These differences would not be nearly as
discernable without the help of data visualization.

When you examine data charts like Anscombe’s Quartet, you are relying on
the same pattern-seeking abilities that helped our ancestors to survive their
natural environments. The subconscious part of our thinking known as
System 1 (mentioned in Chapter 3) is constantly processing visual stimuli
based on various innate rules or heuristics. Before any focused attention is
required, System 1 gains an initial impression based on various
“preattentive” attributes such as color, shape, and intensity. Data
visualization experts such as Colin Ware and Stephen Few have highlighted
the significance of these preattentive attributes to information design. Ware
noted, “When data is presented in certain ways, the patterns can be readily
perceived. If we can understand how perception works, our knowledge can
be translated into rules for displaying information” (Ware 2013).

Each of the following examples uses a single preattentive attribute to draw
attention to particular object within a set of objects (see Figure 7.3).



Figure 7.3 Preattentive attributes help people discern similarities and
differences in data visualizations. These attributes can be essential in
communicating your insights effectively.

As you’ll discover later in this chapter, the ability to highlight or hide
certain elements within your data charts will be essential to effective data
storytelling. By encoding your key insights strategically with specific visual
cues, you make it effortless for your audience to see and follow your main
points. The preattentive attributes can inform the design of your data charts
by drawing your audience’s attention to key similarities or differences. For
example, two colors could be used in a bar chart to distinguish between
Canada (red) and the rest of the countries (gray). Conversely, a knowledge
of these preattentive attributes can also help you avoid misusing them in
ways that could inadvertently mislead or confuse your audience.
Essentially, by carefully paying attention to preattentive attributes in the
design of your visuals, you’ll be able to both strengthen the signal and
reduce the noise.

In addition to the concept of preattentive attributes, the principles of Gestalt
Theory have also enhanced our understanding of human perception related
to visual design and perceptual grouping. In the 1920s, Gestalt
psychologists in Germany studied how people make sense of discrete visual
elements by subconsciously organizing them into groups or patterns
(System 1 in action again). The German word gestalt means “shape or
form.” One of its founders, psychologist Kurt Koffka, described the Gestalt



Theory as “the whole is something else than the sum of its parts,” which
means the unified whole takes on a different meaning than the individual
parts. Because data charts and tables typically feature multiple data
elements, Gestalt principles can help us prepare and anticipate how the data
in its entirety will be perceived by an audience. While there are many
different Gestalt principles, the following ones are relevant and helpful to
data storytelling (see Figure 7.4):

1. Principle of proximity. We perceive data elements that are near to
each other as being a related group.

2. Principle of similarity. When items are alike in their properties, we
group them together. The similarity could be based on different
attributes such as size, shape, color, and so on.

3. Principle of enclosure. If a number of elements is surrounded by
something such as a line or object, the elements will be perceived as
being a group.

4. Principle of connection. We see elements that are connected by lines
as being related to each other.

5. Principle of continuity. When we look at points, we will perceive
them as smooth curves or continuous lines rather than sharp, broken
lines.

6. Principle of closure. When we see gaps in lines or formations, we will
organize them into complete shapes rather than seeing the parts as
separate components.

7. Principle of figure-ground. We see objects that appear to be in the
foreground as being separate from those in the background.

8. Principle of common fate. If objects move together in the same
direction and speed, they are perceived as being a group (mainly
applicable to animated graphics).



Figure 7.4 These Gestalt principles illustrate how human perception groups
information together in different ways.

In the following diagram (see Figure 7.5), you can see how preattentive
attributes and Gestalt principles play an active role in how people detect
patterns and groupings. Even though each set has the same number of
objects, their arrangement changes how we see the groupings of the objects.
In your visual storytelling, preattentive attributes will be fundamental to
how you isolate or highlight the importance of certain data points. Gestalt
principles indicate groupings, so you can use them strategically to indicate
which items are related and which aren’t.

Figure 7.5 In the first two configurations, the principle of similarity
influences how we perceive the groupings. However, the grouping is
different for each—color (A) and shape (B). In the last configuration (C),
the principle of proximity defines how we perceive its groupings.

As you design your visuals, you need to be mindful of how your audience
will perceive information inside and outside of your charts. For example,
placing a text label next to a line creates an association. A relationship can
be implied by placing two charts close together or coloring them similarly.



You need to be deliberate with your visual storytelling, or you’ll
inadvertently convey something that wasn’t intended and confuse the
audience in the process. Now that you’re aware of these key perception
concepts, you’ll see their influence throughout the rest of the examples in
this book.

Underlying all of these Gestalt principles is the Law of Prägnanz, which
suggests people will interpret ambiguous or complex visual information in
the simplest way possible. The German word prägnanz means pithiness or
conciseness. In some ways, the Law of Prägnanz is similar to the Occam’s
Razor principle: the simplest solution or explanation is likely to be the
correct one. Visuals that are simple, complete, and recognizable will be
more easily embraced by an audience than those that are complex,
incomplete, or unfamiliar. Even when your data visualizations are complex,
your overarching goal in visual storytelling should be to streamline the
interpretation of your charts. As the data storyteller, you must bear the
burden of comprehension—not your audience. Your goal is to make it as
easy as possible for your audience to understand your visuals and follow
your overall story. When you arrange and design your charts to work with
rather than against human perception, you’re on the path to becoming a
more effective data storyteller.

Facilitating Meaningful Comparisons with
Visuals

We are always looking at the things around us in relation to others.
—Dan Ariely, behavioral economist and author

Context is essential to the soundness of any analysis and its
recommendations. It helps clarify the setting, circumstances, or
environment of the subject matter you’re examining. Without proper
context, you can easily be led astray by a narrow slice of data and jump to
the wrong conclusions. Additionally, it’s also hard for your audience to
make decisions if the information you share lacks a relevant frame of
reference. You’ll often find missing context at the root of most audience
questions. When both you and your audience have ample context, everyone
will be more confident in the conclusions that are drawn from the data.



Context also goes hand-in-hand with a common task in analysis—making
comparisons. When you’re equipped with ample background information
on a topic, you’re able to explore the data more fully and examine various
factors for important differences and similarities. For example, without any
additional context, knowing a company has 1,000 employees is
meaningless. However, when you learn the firm had only 500 employees
six months ago, you gain an insight into how fast it has grown. When you
discover other competitors with similar revenues have 10 times the number
of employees, you uncover how productive the company is. In this case, the
figure for total employees only becomes interesting when context is added
and comparisons can be made.

The goal of most analyses is to break down a whole into its separate
components for closer examination. When you lack a frame of reference,
making sense of the data can be more difficult. However, when you can line
up a set of related items next to each other, you have the context you need
to uncover insights.

Data visualization is a powerful way to show context. Data charts can reveal
crucial deviations or affinities in the data that can lead to insights. For
example, data charts are used in many common types of comparisons (see
Figure 7.6).

Figure 7.6 We use all kinds of comparisons in our data communications.
They often fall into one of these five types of comparisons. Depending on
the scenario, we may compare individual elements (employees, products) or
groups of elements (teams, product categories).

Even when comparison isn’t the primary focus of your analysis, you’re
often examining the differences and similarities among individual data
elements or among related datasets. For example, if you’re analyzing a time



series, you may compare individual data points to gain perspective (e.g., an
outlier that is far removed from the general trend). Alternatively, you may
gain insights by comparing a trend found in one line chart with those found
in other line charts. Data visualization expert Edward Tufte highlighted the
importance of comparisons to analysis when he said,

The fundamental task in data analysis is to make smart comparisons—
we’re always trying to answer the question “Compared with what?” [. .
.] It always comes down to making and showing smart comparisons.
(Tufte 2016)

In his book Predictably Irrational, behavioral economist Dan Ariely found
comparisons are a key factor in decision making, and that “we not only tend
to compare things with one another but also tend to focus on comparing
things that are easily comparable—and avoid comparing things that cannot
be compared easily” (Ariely 2009). Regardless of the breadth or depth of
your analysis, communicating your findings depends on one simple thing—
your ability to facilitate meaningful comparisons for your audience. If you
examine the story points of your data stories, you’ll find most of them are
based on comparisons or contrasts. They represent the key scenes in your
data story—many of them will be Rising Insights—that will capture your
audience’s attention, engage their curiosity, and enlighten their minds.

When you provide the audience with a graphical comparison, you invite
them to join you for a brief moment on your analysis journey. It’s an
opportunity for the audience to obtain an insight for themselves by making
the same comparison on their own. As the Italian astronomer Galileo
Galilei is accredited with saying, “You cannot teach a man anything; you
can only help him to find it within himself.” To help the audience see what
you saw, it’s imperative that the visuals are designed to make comparisons
clear and easy to follow. Edward Tufte stated, “The whole purpose of an
analytical display is to assist the viewer’s cognitive task in looking at
evidence” (Tufte 2016). Thus, the harder it is to see and understand your
key points, the less likely your audience will appreciate what you have to
share.

Whenever you create a data visualization, it will work for at least one
person—you. However, there’s no guarantee it will communicate equally
well for others. If the cognitive load is too burdensome, your audience may



mentally check out and leave with nothing—no insights and no inspiration
to do anything. Frequently, poor visual communication occurs when data
charts from the exploratory analysis are used—without modification—for
explanatory purposes. A raw comparison is going to be more difficult to
digest and interpret than one that has been designed to highlight a specific
difference or similarity. The ability to pivot from exploratory to explanatory
in the analysis process is what separates effective data storytellers from
everyone else who is attempting to share data. To help you navigate this
crucial transition and construct effective visual scenes for your story points,
this chapter and the next will focus on seven essential principles for better
visual storytelling (see Figure 7.7).

Figure 7.7 The seven key principles of visual storytelling are divided into
two major sections or parts: the Setup and the Polish.

As I dive into each of these visual storytelling principles, my objective is to
provide you with visualization tactics that will strengthen your comparisons
and better communicate your key points. Visual storytelling often fails
when too heavy a mental burden is placed on an audience to follow and
interpret data. These seven principles will help steer you away from
ineffective visual storytelling practices that require your audience to do
tiring mind math, tricky memory games, and awkward cross-referencing.



While other data visualization books may cover aspects of these principles
in more depth, I will focus exclusively on explanatory scenarios related to
data storytelling. Across the different principles, you’ll see the guiding
influence of human perception models such as preattentive attributes and
Gestalt theory. Understanding the principles behind how the brain processes
visual information helps you better appreciate what can impede or amplify
the effectiveness of your data charts. Ultimately, by focusing on these
principles in your visual storytelling, you can achieve what German
cartographer Alexander von Humboldt advocated, “Address the eye without
fatiguing the mind.”

Note: All of the chart examples in this section were created in
Microsoft Excel with some occasional help from Microsoft PowerPoint.
While I could have used more advanced data visualization tools, I think
it’s important to show what you can achieve with a tool like Excel,
which is widely available and familiar to most people. Even though
Excel is fairly flexible, it isn’t always easy to create non-standard
charts. Sometimes, brute force was required to create certain visuals. At
the companion website for this book, you can download an Excel file
that contains all of the examples from Part 1 and 2.

Principle #1: Visualize the Right Data
Excellence in statistical graphics consists of complex ideas
communicated with clarity, precision, and efficiency.

—Edward Tufte, statistician and author

As one of the three key pillars of data storytelling, data forms the
foundation of every data story. If you don’t have sound data, it is difficult to
find meaningful insights. When you uncover an insight, you may assume
you already have the right data for your data story. As a result, you end up
repurposing the original chart you created in your exploratory analysis
without questioning if a different view of the data might paint an even more
vivid picture for the audience. For example, we often work with total values
(counts or sums), but there may be a more meaningful way of expressing



the same insight using different data (see Figure 7.8). Sometimes, a simple
adjustment to the underlying data can make a good chart a great one.

Figure 7.8 Sometimes, adjusting the underlying data may better convey
your key insight to the audience.

In Figure 7.9, you can see how both the monthly revenue and number of
customers are growing for this company. Generally, when these types of
metrics move upward over time, it’s viewed as a positive sign of a growing
business. However, in this dual y-axis bar chart, it’s difficult to see that the
monthly revenue isn’t expanding as rapidly as the customer base because
each metric has a different scale. Even though this company is acquiring
more customers, the new customers aren’t spending as much money with
the organization, which could be a concerning trend over time.



Figure 7.9 In this dual y-axis chart, both revenue and the number of
customers have grown throughout the year. However, revenue isn’t growing
as fast as the customer base is expanding.

To show the differences between the growth rates of each metric, you could
change the data to percent change rather than using total amounts (see
Figure 7.10). With percent change, you can have metrics with different base
units share a common axis, making it easier to compare changes between
the metrics. However, in this case, using percent change also somewhat
hides the impact to the business.



Figure 7.10 By displaying the percent change of the customers and revenue
metrics, both measures can share the same y-axis for easier comparison.

An alternative approach is to create a calculated metric or ratio, such as
revenue per customer, to tell the story more dramatically. In Figure 7.11,
you can see revenue per customer has decreased significantly during the
year, even though the monthly revenue has risen steadily. Instead of relying
on just totals, showing the percent change or creating a calculated metric
may be a better option for communicating your key points.



Figure 7.11 By trending the revenue per customer on the second axis, it’s
easy to see the company is acquiring more customers that spend less with
their organization.

Having the right data can mean having adequate contextual data in your
visualization to better appreciate your main point. IBM data scientist Jeff
Jonas said, “Context is looking at the things around something to better
understand the thing” (Jonas 2012). Often when we think of context for
data, we think of the data’s source (internal or external systems), how it was
collected (observation, reporting), and what external factors may be
influencing it (seasonal events, policy changes). However, data itself is also
a form of context. For example, the audience gains a new perspective when
they can compare the revenue per customer trends between the two years
(see Figure 7.12). Even though the 2018 data in both charts is the same, the
presence of the contextual data alters how the results are interpreted. For the
audience, it can help them to quickly recognize when a particular result is
positive, negative, or neutral.



Figure 7.12 In these two contrasting scenarios, the added context of having
the previous year’s result (2017) changes the message in each chart. Even
though the 2018 data is exactly the same in both charts, the presence of the
contextual data impacts what it communicates. (Note: The revenue bars
could have been removed from these examples, but I chose to leave them in
for context.)

Finally, it can be easy to run with the data chart that helped you uncover the
insight you want to convey. Because you’re intimately familiar with the raw
data behind the visual, the insight will be obvious to you. However, it may
not be as obvious to your audience, and you may want to experiment with
different visual variants of the same data to find one that will work best for
explaining the insight to others. For example, rather than having the
audience perform difficult comparisons that may require some mental math,
it may be beneficial to do the calculations for them by focusing on the
deviation or variance between each pair of values. In Figure 7.13, the left
chart shows the number of safety incidents at five plants across two years.
If the change from year-to-year is important to your story, it may be better
to show the right chart—which provides a distilled view of the change in
safety incidents between years—so the audience can easily see the
differences at a glance.



Figure 7.13 The left chart requires the audience to compare the differences
between the two years for each plant. The right chart does the math for the
audience and focuses on the deviation between the two years by plant.

In some cases, shifting from comparing the total values to variances or
deviations can also make your points more salient and impactful. For
example, in Figure 7.14, you can see in the left chart the running total
revenues for FY2017 and FY2018. While the left chart clearly shows that
the FY2018 sales underperformed those of the previous year, the magnitude
of the difference between years is somewhat muted. However, the right
chart that trends the running variance provides a more vivid depiction of the
growing shortfall in revenue and is more likely to catch an audience’s
attention. Simple enhancements to the underlying data can have a
significant impact on how your charts communicate. Rather than just
reusing the charts from your exploratory analysis, you may need to step
back and consider whether you need to modify them with new metrics,
different calculations, or more contextual data.



Figure 7.14 The left chart reveals FY2018 is underperforming the previous
year. However, the right chart, with its focus on revenue variance,
highlights more emphatically how far FY2018 has deviated from the
previous year’s sales results.

Principle #2: Choose the Right Visualizations
The important criterion for a graph is not simply how fast we can see a
result; rather it is whether through the use of the graph we can see
something that would have been harder to see otherwise or that could not
have been seen at all.

—William Cleveland, statistician and author

After you have the right data, you’re ready to choose a data visualization to
display your insights. However, with hundreds of variations to select from,
it can be challenging to decide which one to use. In most cases, it’s helpful
to first consider the different categories of data visualizations and determine
which one fits your particular use case. After you’ve identified the right
chart type, you can then decide which specific chart best communicates
your insight. In the following seven categories, you’ll recognize some of the
most common charts that business professionals encounter or find useful
(see Figure 7.15):

1. Comparison: These charts are used to display similarities and
differences between discrete values for items or categories of items.



For example, you could use a bar chart to display salespeople by
revenue to see the top and bottom performers.

2. Trend: These charts plot the behavior or performance of something
over time. For example, you could use a line chart to show the monthly
fluctuations in the inventory levels over the past 12 months.

3. Composition: These charts are used to show the relative sizes of the
parts of a whole. For example, you could use a pie chart to show how
your budget was divided up into various expenditure areas.

4. Relationship: These charts display the relationship between variables
in order to identify outliers, correlations, and clusters. For example,
you could use a scatter plot to see the relationship between customer
contract size and satisfaction score.

5. Distribution: These charts are used to show the frequency in which
values are distributed across a range and reveal their central tendency
and shape. For example, you could use a histogram to see the
dispersion of hospital patients by age ranges.

6. Spatial: These charts overlay data on geographic and other spatial
maps to reveal behaviors, patterns, and outliers. For example, you
could use a dot density map to see concentrations of a key customer
segment within a major city.

7. Flow: These charts are used to depict the flow from one set of values
to another through various nodes, connections, or stages. For example,
you could use a Sankey diagram to display the flow of traffic from
your website homepage to other pages or sections.



Figure 7.15 If you can isolate the right category of charts for your
particular use case, you can then select which chart will be most suitable for
your insights.

While this list of chart types and data visualizations isn’t exhaustive, it
should provide you with a good starting point in assessing what charts
you’ll need to convey your key points. Rather than just running with the
exploratory charts you’ve already built, you need to step back and ask
yourself two basic questions:

Does each use case align with an appropriate chart type?

If the use case matches its chart category, are you using the most
effective data visualization option within that category to communicate
your points?

After evaluating your use cases and current charts, you may find you need
to switch to a different chart type or select a visualization that is more
optimal for your particular use case. As you evaluate whether you have the
best chart for your needs, you’ll find some charts appear to support accurate
comparisons more readily than others do. You may wonder why this is the
case.

For the first two hundred years after data charts were introduced, nobody
could really explain why some charts worked better than others. Intuition
and rules of thumb guided most chart design until 1984, when AT&T Bell
Labs statisticians William S. Cleveland and Robert McGill published the



first scientific examination of human graphical perception (Cleveland and
McGill 1984). Based on theory and experimentation, Cleveland and McGill
developed a list of 10 elementary perceptual tasks commonly found in chart
designs. A perceptual task is the mental-visual effort we employ to decode
or extract quantitative information from a graphic. The researchers tested
each of the graphical methods to see how accurately test subjects could
detect differences in the data. They discovered some graphical forms led to
more accurate judgments than others when the underlying data was the
same. Figure 7.16 summarizes their key findings.

Figure 7.16 Cleveland and McGill found data visualizations that align more
with the perceptual tasks on the right side of the comparison axis supported
more detailed, accurate comparisons, while those that aligned more with the
perceptual tasks on the left facilitated more high-level, generic
comparisons.

Depending on the nature of your comparison, the graphical method you use
should factor into how you visualize your insights. For example, if you
want your audience to make precise comparisons between a set of values,
then a bar or column chart will be a better choice than a heatmap. However,
if you want to compare high-level patterns rather than specific data points, a
chart that employs shading or color saturation may be a better choice.
Sometimes, this may be the preferred approach when a more accurate
graphical method could cause the audience to miss the overall relationship
by focusing too much on specific data points. In addition, you’ll find many
charts require more than one perceptual task to be interpreted. For example,
with a stacked column chart (see Figure 7.17), your audience can perceive
the value closest to the horizontal axis by its position on the vertical scale.
However, the rest of the values can only be compared by the lengths of their
bars, as they aren’t aligned to a common baseline.



Figure 7.17 Only the bottom values in this stacked column can be
compared by position with a common scale. The rest of the values must be
compared by perceiving their length, which is harder for making precise
comparisons.

Data visualization expert Alberto Cairo recognized Cleveland and McGill’s
perceptual task ranking as “an invaluable tool for grounding decisions in
fact and reason, rather than aesthetic taste alone” (Cairo 2013). While no
framework is perfect or applicable to all situations, Cleveland and McGill’s
model does offer helpful guidance to data storytellers whose primary
objective is to facilitate meaningful comparisons. Using this framework,
you can step back from the various data visualization options and more
objectively evaluate how they will communicate your data. For example, if
you examine the graphical methods that comprise a pie chart, you’ll
discover they require a combination of the angle and area perceptual tasks,
which reside in the middle of the perceptual task ranking. On closer
examination, you notice that both pie and donut charts are also encoded
with position along their circumferences (circular scales) because they
resemble something we observe on a regular basis—a clock or watch face.
For this reason, when there are only a couple of slices, it’s easy for us to
deduce 25%, 50%, or 75% at a glance.



However, similar to the challenge we face with stacked bar or column
charts, it becomes harder to judge the position of multiple slices when they
don’t align with a common baseline—in this case, the 12 o’clock position.
If lengths are already moderately tough to compare, arc lengths are even
more difficult. In most cases, the slices in a pie or donut chart must be
labeled, especially if the slices are similarly sized. In contrast, if you
visualize the same data in a bar chart (not stacked), you can quickly tell
which values are larger or smaller without labeling even if they are very
similar in size (see Figure 7.18). In most cases, you’re going to label data
visualizations, but this comparison illustrates how dependent some types of
charts are on text to communicate. For some data visualizations, labeling
becomes a necessity, while for others, it’s just an amenity.

Figure 7.18 If you want to show the proportion of sales coming from
different industry verticals, you may visualize the data in a pie chart, but
without labels for the actual values, the size differences are difficult to
determine. On the other hand, a bar chart offers more precise comparisons
even without labeling.

Familiarity versus Novelty
As you decide which data charts to use in your data story, you also need to
factor the intended audience into your decisions. For most basic
comparisons, bar and column charts will be mainstays in your data
visualization toolbox. Not only are they widely used and familiar to
audiences, but they also align with the most effective perceptual task from
Cleveland and McGill’s model—position along a common scale. However,
if you notice your audience is growing weary of bar chart after bar chart,
there are other nonbar options that can communicate your data in a similar



manner. For example, rather than using yet another bar chart, you could
leverage a dot plot or lollipop instead (see Figure 7.19).

Figure 7.19 Lollipop and dot plot charts are two alternatives to the bar
chart. They both support comparisons by position on a common scale but
are more difficult to create in Microsoft Excel (not impossible, just harder).

In certain scenarios, when you have a large number of high values, a
lollipop chart may be a better visual option than a bar chart. With a bar
chart, the density of the chart will increase due to the length and thickness
of the bars. However, because the stems of the lollipops are only thin lines,
they can convey the same values with much less ink. But before you
abandon bar and column charts for lollipop charts, they do have an inherent
drawback: each value is found at the center of the lollipop’s circle, which is
less precise than the straight edge of a bar. Both of these bar chart
alternatives are aligned to the same position-based perceptual task that
makes bar charts useful for accurate comparisons. However, until they are
included as default chart options in more data visualization tools, they
won’t be nearly as popular as the ubiquitous bar chart.

In addition to the dot plot and lollipop charts, there are other non-standard
chart variations that can be useful for making comparisons. The slopegraph
is a comparison chart that has recently grown in popularity and offers a
viable alternative to paired column or bar charts (see Figure 7.20). It
displays the relative differences or changes between a paired set of
dimensional values across two categories using a series of connected lines.
While the category scales on each side of the paired values can be different
(revenues and expenses), slopegraphs work especially well for changes over
time where the scales are the same (units sold in 2017 and 2018). Although
the scale may be less obvious in slopegraphs, it is a form of position along a



common scale combined with the slope graphical method. Slopegraphs can
be used to highlight significant rates of change or key rank/order switches
across the two categories.

Figure 7.20 We often use bar and column charts to compare data for two
different categories or time periods. Instead, a slopegraph can be used to
represent the differences or changes between the paired values.

Another useful chart for comparisons is the dumbbell chart, which is a
variation of the dot plot that focuses on the differences between two (or
more) values. With dumbbell charts, we use the length perceptual task to
interpret the variances. Instead of having to judge the differences between
two bar lengths, dumbbell charts can simplify the audience’s cognitive load
by converting the variance into its own line (see Figure 7.21). Another
variant of the dumbbell is the tadpole chart, which can clarify the
movement direction for time-based comparisons.

Figure 7.21 The dumbbell chart on the left shows the difference in unit
sales for each automotive category. The tadpole chart on the right shows the
same data but emphasizes the more recent year (2018).



Whichever chart types you choose to display your story points, you want to
make your information as easy as possible for your audience to follow (Law
of Prägnanz). Clarity—not simplicity—is the goal. Depending on how
inquisitive, data literate, and patient your audience is, you may be able to go
with a less familiar or more complex data chart that isn’t necessarily simple,
as long as it’s clear. However, you must factor in which perceptive tasks it
touches, and whether the data will be intrinsically easy or hard to perceive.
Cleveland and McGill’s model can help you navigate the vast array of chart
options and guide you to the right data visualizations for your next data
story.

Principle #3: Calibrate the Visuals to Your
Message

Information graphics should be aesthetically pleasing, but many
designers think about aesthetics before they think about structure, about
the information itself, about the story the graphic should tell.

—Alberto Cairo, data journalism professor and author

After you’ve determined you have the right data visualization, you need to
calibrate your chart to the message you want to convey. Sometimes, you’ll
see people attempt to tell data stories, but their visuals don’t match their
words or message. Even a small misalignment can interfere with the power
of your data story. For example, I attended a breakfast event sponsored by a
well-known market research firm. At one point during the event, a research
analyst shared data on how people’s device preferences for accessing digital
content had been shifting from desktops to smartphones and tablets over the
last three years. On a separate slide for each year, the analyst showed the
relative shares of internet access by the three major device types (see Figure
7.22).



Figure 7.22 The analyst chose to focus on only the yearly changes for the
different device types. However, the audience expected to also see the
changes by device type across the three-year time period to fully appreciate
his message.

When he finally presented the most recent year’s data, I found myself
wanting to look back across the three-year period to see how each device
type’s share had evolved over time. Unfortunately, all the audience could do
to assess the overall changes was to go by memory of the previous slides.
Even though the research analyst made the point that digital consumption
was increasingly shifting away from desktops to mobile devices, he failed
to show us the overall trends by device types that could have reinforced his
message. Interestingly, the data for both views would have been exactly the
same. However, the orientation or structure of the content limited the
comparisons the audience could make. Consequently, the analyst missed an
opportunity to tie his visuals more tightly to his key insights and strengthen
his story.

As you configure the data visualizations for your data story, you need to
have a clear understanding of the main point of each visual. Based on the
message you’re trying to convey with each chart, you need to anticipate
how your audience will consume the information and come away with the
insight you intended. If there are comparisons that are essential to setting up
your message, they must be clear and obvious to the audience. You can’t



afford to have the structure or orientation of a data visualization interfere
with the comprehension of key insights. In other words, your audience
shouldn’t have to wrestle with how the information is displayed to grasp
important points.

When you look to assess whether your message and visuals are properly
calibrated, there are three key areas you can focus on:

1. Keep comparisons in close proximity. Whenever possible, you want
to place data elements that are being compared in close proximity to
each other. It is much easier to compare two data points that are side
by side rather than at opposite ends of a graph. For example, if you
were presenting purchase data for various products across three
different customer segments (see Figure 7.23), it would be harder for
product managers to compare how their individual products performed
across all the segments. However, if you rearranged the grouped bar
chart to have products broken down by customer segment instead, it
becomes much easier for individual product managers to evaluate how
their products performed for the various customer segments. Both
views or orientations of the data are accurate. However, depending on
the message you’re trying to convey, you’ll want to align the chart’s
structure so the desired comparisons are close together and easy to
make for your audience.

In some cases, you may want to accommodate diverse comparisons in
the same visual, which is a common practice for exploratory visuals.
With explanatory visuals, however, you can’t be as ambitious. You
must determine which comparison is central to your story. All other
comparison options can offer additional context, but they should be
secondary to your story. Ultimately, if your data chart doesn’t make
your main comparison easy to perceive and extract, you must
recalibrate it to your message—or choose a better chart. For example,
the back-to-back bar chart below shows the annual average wages of
males and females within a department (see Figure 7.24). It would be
good for displaying the overall pattern by each gender (curvature) or
assessing different years for a specific gender (position) but not for
comparing the values between genders in a particular year (length).



2. Provide a common baseline for comparisons. For stacked bar and
column charts, the easiest values to compare are the ones that align
with a shared baseline. When you know in advance which data series
you want your audience to focus on, you should ensure it has a
common baseline. The comparisons will be more accurate and less
tedious for your audience. For example, instead of using a stacked bar
chart (in which the stacked values are harder to compare), you may
consider using a panel bar chart that offers each data series its own
baseline for easier comparisons (see Figure 7.25).

When you’re presenting data in a 100% stacked bar or column chart, it
is easy for the audience to compare the segments at either end of the
chart. However, the values in the middle can be difficult to compare
when there’s again no shared baseline. For the Likert scale data that is
used to measure attitudes and opinions in surveys, a diverging stacked
bar chart can alleviate some of these comparison challenges. In the
example (see Figure 7.26), the most extreme ends of the Likert scale
are positioned in the middle, next to the axis, for easier comparison.
The neutral values have been graphed separately, so it is
straightforward to see the comparative levels of dissatisfaction and
satisfaction across the different feedback categories. Depending on
your message or insights, adjusting the alignment of your data can help
make key values simpler to compare.

3. Ensure charts are consistent for comparisons. When you ask an
audience to compare multiple charts at the same time, it’s important to
structure your visuals so they’re consistent. Even subtle or
insignificant inconsistencies can needlessly fatigue your audience
when you want them to effortlessly consume your data and follow
your key points. When there are small deviations or differences in how
the data is displayed, the audience is left to wonder if you’re doing it
intentionally or accidentally. Everything from axis scales to colors and
labeling should be consistent across the charts that are being
compared. For example, if you were to ask your audience to compare
the stock price of two companies (see Figure 7.27), the formatting and
structure of the data shouldn’t interfere with the overall insights you’re
trying to convey.



Figure 7.23 In the left bar chart, it’s easier to compare the products within a
segment. In the right version, it’s easier to compare segments for a specific
product. The data is the same; only the structure is different. Depending on
your message, one version may align more closely to it. Note: For the chart
on the right, I had to switch from monochromatic to a five-color scheme
because the blue gradients didn’t provide enough contrast between the
categorical values.

Figure 7.24 With this back-to-back bar chart, you can compare the overall
patterns (curvature) of the average salaries for both genders. It also supports
comparisons between years for a specific gender (position). However, it’s
not very useful for comparisons between the two genders (length).



Figure 7.25 In the stacked bar chart, it is difficult to compare the stacked
values that are not aligned with the baseline along the y-axis. To streamline
the evaluation of quarterly results, a panel bar chart would give each quarter
its own baseline for easier comparisons. Note: I included the axis line in
this example, but it isn’t always necessary, as people will perceive the
baseline based on the left alignment of the bars.

Figure 7.26 In the 100% stacked bar chart, it is easy to compare the values
on the ends, but the values in the middle don’t have a common baseline.
The diverging bar chart can alleviate some of these problems if the neutral
values (gray) are removed. While it’s not as easy to compare the
“somewhat” segments, this configuration enables you to see the overall
dissatisfaction and satisfaction levels back-to-back with the extreme values
closest to the middle axis.



Figure 7.27 On the left, subtle differences between the two line charts can
interfere with making comparisons. On the right, the visuals are consistent
so the audience can focus on interpreting the data differences, not the
extraneous design disparities. Note: Intentionally using a unique color for
each company’s 2019 results would have been acceptable to differentiate
them.

As you design the visuals that form the scenes of your data story, you will
sometimes need to make tradeoffs in how you present your data. Depending
on what data elements you want to emphasize, you may need to change the
structure of your chart so it better aligns with your messaging. Paying
attention to the subtle graphical details—such as proximity, alignment, and
consistency—will enhance the effectiveness of your visual
communications, introducing harmony instead of dissonance between your
data visualizations and key messages.



End of Part I: The Scenes Are Set
In this first chapter (Part I) on visual storytelling, the first three principles
focused on assembling the rough visual scenes to form your data story. You
start by confirming you have the right data to visualize each story point.
Your choice of what data to visualize can mute or amplify the points you’re
trying to make. The next step is to select a data visualization that will
communicate your insight clearly and effectively. While you may be able to
visualize the same dataset a number of ways, you want to choose one that
matches the types of comparisons you’re trying to facilitate (accurate or
generic). The last step is to ensure each chart is aligned with what you want
to communicate to the audience. Even though you have the right chart, its
configuration or orientation may cause your audience to work harder than
you want them to.

After you’ve applied these first three principles, you’re now ready to move
on to the next stage of polishing. In the film industry, a movie director
follows a similar process after he or she captures the raw footage for a film.
While good cinematography is critically important, it alone doesn’t
guarantee a film’s success. In the postproduction phase, the various editors
play an integral role in transforming the raw video, audio, and special
effects into an epic adventure that will engage and entertain an audience. In
the next chapter on visuals (Part II), you’ll learn how to polish and refine
the charts you’ve chosen so your key insights and messages come through
clearly and convincingly for your audience.
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Chapter 8 
Visuals (Part 2) 
Polishing the Scenes of Your Data Story

This is my favorite part about analytics: Taking boring, flat data and
bringing it to life through visualization.

—John W. Tukey, mathematician

For an upcoming data storytelling workshop at a Fortune 500 company, I
was preparing some “makeover” examples to show how charts they had
produced in the past could be enhanced and made more effective. This
workshop was for a group of PhD scientists who supported the company’s
sales and marketing teams with in-depth technical expertise and research
analysis. They worked heavily with data, so I knew data literacy wouldn’t
be an issue with this group. However, as I was examining one of the charts I
was considering for a makeover example, I discovered it had a common
flaw that occurs more regularly than I would expect.

In Figure 8.1, you can see a “before” version of the pie chart as well as the
redesigned “after” version I hoped to produce—if I hadn’t discovered the
defect. Before you read ahead, can you spot what’s wrong with both of
these pie charts?



Figure 8.1 The original pie chart on the left suffers from many design
issues. The redesigned pie chart on the right addresses many of the original
chart’s issues. However, a key flaw still undermines both charts.

When you look closer at the pie charts in question, you’ll discover the slices
don’t add up to 100%—only 91.8%! The parts of a composition chart must
always sum to the whole (100%). After I delivered the workshop (in which
I highlighted this critical mistake), I was approached by an embarrassed
manager who admitted she was the one who had created the misleading pie
chart. In a rush to get the data out, she accidentally forgot to include the
aggregated “Other” value in the pie chart—a simple but significant mistake.
Either due to carelessness or a lack of data literacy, this type of mistake
happens more frequently than it should.

This example highlights how important is to have the right setup—data,
chart type, and chart configuration—before proceeding to the next stage of
polishing and refining your visuals. If your chart is fundamentally broken or
misaligned with your message, no amount of polish can save it. Once you
have the visual fundamentals discussed in Chapter 7 in place to support
your key insights and messages, the next four visual storytelling principles
can provide the final “post-production” touches that clarify and strengthen
the signals that will emanate from your data story (see Figure 8.2).



Figure 8.2 After you’ve set up your visuals correctly, you now need to
focus on refining them so they tell a clear and convincing story.

Principle #4: Remove Unnecessary Noise
The signal is the truth. The noise is what distracts us from the truth.

—Nate Silver, statistician and author

During the exploratory analysis phase, most of the data you have access to
won’t be relevant or useful to answering your questions. The noise in the
data can get in the way of finding a signal; it can mask what you’re seeking
or even lead you astray. However, if you’re successful in cutting through
the noise to find a valuable signal, your battle with it isn’t over yet. As you
transition from the exploratory to explanatory phase, you need to be careful
of two things: first, that you don’t bring unnecessary noise from your
analysis into your story; and second, that you don’t inadvertently create
noise as you seek to visualize your story points. Following the advice of the
famous abstract painter Hans Hofmann, you need to simplify your visuals
by eliminating “the unnecessary so that the necessary may speak.”



The first step to reducing the noise in your visuals is to evaluate the data
that’s being visualized. If you can simplify and declutter your information,
you’ll be able to reduce how much noise interferes with your signal. In
Chapter 5, you learned about the different types of cognitive load. By
streamlining how the data is represented in your visuals, you’re essentially
managing how much mental effort it takes your audience to interpret them.
The variability and volume of data produces intrinsic noise that can
interfere with your story. To minimize this latent form of noise, we can look
to lessons learned in the field of data journalism. In her informative book
The Wall Street Journal Guide to Information Graphics (2010), author
Dona Wong lays out various rules of thumb that can be helpful to all data
storytellers—not just data journalists. From her best practices in data
journalism, we can glean three key ways to strengthen the signal-to-noise
ratio of our visuals and reduce the intrinsic noise:

1. Remove surplus data. When you’re analyzing data, you are unlikely
to limit how much data you examine. You’ll continue exploring more
and more data until an insight emerges. However, as you cast an
increasingly wider net in the exploration process, you’ll be left with
potentially more categories, data series, time periods, and granular data
than you need to form your data story. A good step after you’ve
visualized your data is to determine which data elements are required
to make your point. Basically, if any of the visualized information isn’t
directly tied to your message or doesn’t provide essential context, it
can be removed. For example, rather than including multiple data
series in a line chart, you may scale it back to include specific ones for
comparison purposes (see Figure 8.3). You may prioritize certain
elements by their familiarity, relevance, uniqueness, importance, or
utility for benchmarking. Wong recommends keeping “the maximum
number of lines to three or possibly four if the lines are not intersecting
at many points” (Wong 2010).

2. Aggregate less important data. In your analysis results, you’ll often
have a “long tail” of small, insignificant values. The Pareto Principle,
or 80/20 rule, underlines the supposition that the majority of
consequences or outputs come from a small minority of causes or
inputs (80% of sales come from 20% of customers). This means that
outside of the information that directly contributes to your story, there



will be a large portion of the data that is less relevant and potentially
just noise. When you’re using a composition chart such as a pie chart,
donut chart, or stacked bar, you may want to aggregate the smaller
segments into a combined group. For example, Wong suggests a pie
chart should have no more than five slices and recommends combining
smaller and less significant segments into a fifth slice labeled as
“other” (see Figure 8.4).

3. Separate overlapping data. For certain charts in which you can have
busy, overlapping data such as line charts, slopegraphs, or scatterplots,
you may want to reduce the noise by visualizing different aspects
separately with a technique called faceting (also known as panel charts
or small multiples). In the previous chapter, I used a panel bar chart to
break apart a stacked bar chart (Figure 7.25), but faceting can be used
with all kinds of charts. For example, line charts with multiple lines
can be hard to decipher and are often referred to as spaghetti charts.
However, when you create facets or panels for different cuts of the
data, the individual charts make it easier to see patterns and make
comparisons (see Figure 8.5). Another instance in which you’ll see
overlapping data is with a dual y-axis chart. Unless there’s a
meaningful relationship between the two metrics being visualized, it is
better to display the data in separate charts.

Figure 8.3 To simplify and declutter the confusing spaghetti chart (left) that
shows the traffic levels of different web pages, only three lines are plotted.
With this removal approach, the line chart on the right has less noise but
still provides context for comparison purposes.



Figure 8.4 In order to simplify the donut chart on the left, the lesser slices
are combined into an “Other” slice in the version on the right.

Figure 8.5 The separation of the busy line chart on the left into facets or
panel line charts makes it easier for people to make comparisons.

In addition to managing how the data is visualized to reduce noise, you can
also decrease the visual interference by minimizing the extraneous
cognitive load. In these cases, the nonrelevant information and design
elements surrounding the data can cause extraneous noise. Poor design or
display decisions by the data storyteller can inadvertently interfere with the
communication of the intended signal. This form of noise can occur at both
a macro and micro level.

From a macro perspective, the story points of your data story will form a
series of visual scenes. Each story point will be the focal point of its own
scene. A single scene will include the necessary visual(s) and text to explain
a specific story point. Depending on how you’re delivering your data story,



the scenes can take different forms (see Figure 8.6). The most common
form of a scene is a presentation slide or a static image. However, scenes
can be delivered sequentially in a video or laid out as sections in a report or
infographic. Scenes can also be part of an interactive experience in which
an audience uses scrolling, tabbing, clicking, or other methods to move
between the different story points.

Figure 8.6 There are several different ways of delivering the scenes of a
data story.

Within this context of visual scenes, extraneous noise occurs at a macro
level when more than one story point is featured in a single scene.
Basically, this means you need to limit your scene to feature only one
visual. You can have multiple charts in the same scene as long as they’re
tied to a single story point. For example, you could have side-by-side charts
that show the differing performance of two sales teams. Even though you
have two separate charts, together they support your point that Team A is
vastly outperforming Team B. However, if the two charts actually supported
different story points—Team A’s sales performance and retention issues
with its salespeople—you end up with a disjointed, noisy scene that’s
harder for your audience to follow. Individually, each story point isn’t noise,
but each can interfere with another’s signal if they occupy the same scene.
To reduce this macro extraneous noise, you’ll want to be selective; only use
multiple charts when they are truly necessary for understanding an intended
insight. If you’re ever in doubt, it’s better to assign the visuals to their own
unique scenes to avoid adding clutter.

At a micro level, you can also introduce extraneous noise by the design
choices you make with your data visualizations. Edward Tufte is attributed
with saying, “clutter and confusion are not attributes of data—they are
shortcomings of design.” In 1983, Tufte coined the term chartjunk, which
refers to all the nonessential visual elements in a chart that aren’t required



to understand its information and may even detract from its perception or
comprehension (Tufte 1983). Since Tufte introduced this concept, it has
sparked much debate in the data visualization community about how far to
take it. Rather than strictly adhering to a minimalist design philosophy, it’s
important to weigh how the design elements are helping or hindering your
message. Table 8.1 shows examples of common forms of chartjunk that can
add extraneous noise to data stories.



Table 8.1 Examples of Chartjunk

More
Chartjunk

Less
Chartjunk

3D effects: Adding a three-dimensional
perspective to a chart can distort its
information and make it harder to interpret.
If you’re trying to facilitate comparisons,
3D charts should be avoided at all costs.
Dark gridlines: Dark or thick gridlines can
compete with the information in the
foreground. Gridlines can serve a valid
purpose and assist people in evaluating data.
However, they should be subtle (thin, light
color) so they don’t overpower the core
information.
Nonstrategic use of color: Color is a
powerful tool in your data storytelling
toolbox, but too often it is used carelessly or
randomly in charts. Instead, color should be
applied purposefully to convey key points
within your chart (see Principle #5).
Granular scales: Rather than your data
being too complex, the scale of a vertical or
horizontal axis may be too detailed for
what’s needed. It may be helpful to simplify
the scale so it doesn’t overwhelm your
audience with unnecessary detail.
Artistic effects: Different design effects
such as shading, beveling, or gradients are
sometimes used to give charts more “visual
impact.” However, these effects should be
avoided if they’re distracting and make
comparisons more difficult.



More
Chartjunk

Less
Chartjunk

Overuse of labeling: While it may be
necessary to attach labels to data points,
systematic labeling can add a significant
amount of textual noise. Instead, it is better
to focus labeling strategically on key values
that matter to your story.

Unfortunately, when you’re working with different analytics tools, the chart
defaults in these products often include various forms of chartjunk. When
you’re exploring the data, you may be able to look past the extraneous noise
created by these nonessential visual elements. However, as you prepare to
share your insights with other people, you may need to edit or recreate the
visuals. You don’t want chartjunk encumbering your audience with
unwanted noise that can interfere with your message. While extraneous
noise can be subtle, it can add small amounts of mental friction to your data
communication. Poor visual design burdens your audience with
unnecessary cognitive load, which could prevent them from following your
message.

Principle #5: Focus Attention on What’s
Important

A person who is gifted sees the essential point and leaves the rest as
surplus.

—Thomas Carlyle, philosopher and writer

Even after you’ve removed noise from your visuals, your audience may still
find it challenging to absorb all of the rich information you have to share
with them. Nobel Prize–winning economist Herbert Simon noted that
information “consumes the attention of its recipients. Hence, a wealth of
information creates a poverty of attention” (Simon 1971). A critical task of
any data storyteller is to direct the attention of the audience to what really
matters in each visual. Your data isn’t going to be equally important. Some
data points directly tie to your conclusions or arguments while others are



simply present for context or comparative reasons. You need to establish a
hierarchy of information so the audience knows where you want them to
focus their attention. In this section, I’ll examine four effective methods of
directing your audience’s attention to what matters: color contrast, text,
typography, and layering.

Color Contrast
As a preattentive attribute, color is one of the most powerful tools that you
have at your disposal. When color is used strategically, it can help an
audience notice things they might not otherwise see. However, it’s less
about color and more about color contrast. For example, if you were to
count the number of eights in each set of numbers, it would be the easiest
with the middle set due to the color contrast (see Figure 8.7).

Figure 8.7 The color contrast between the blue and light gray numbers in
the middle set of numbers makes it easier to notice and count the number of
eights.

As the director of your own data stories, color contrast enables you to
control what is featured in the foreground and background of a visual. You
can use a distinct color to highlight certain data points—thereby placing
them in the foreground—and then use grayscale to move everything else
that is less important to the background. For example, in the previous leads-
by-campaigns chart (see Figure 8.5), you could color a key campaign that
you want to feature but use grayscale on the other campaigns to preserve
them as relevant context (see Figure 8.8).



Figure 8.8 By highlighting the main insight with color and using grayscale
for the less-important information, you can establish what is in the
foreground and background of your visuals.

As you use color strategically in your visuals, it’s important to be mindful
of how colors can encode information into your charts. In Figure 8.8,
orange is now associated with Campaign D. Throughout the rest of the data
story, you need to use this same color for Campaign D; otherwise,
inconsistent color usage will add unnecessary cognitive load. If you were to
focus on a different campaign (Campaign A) in subsequent charts, a
different color should be used so your audience can easily recognize the
shift in focus. Color can be powerful for highlighting specific points,
especially if it’s used consistently and purposefully. However, you need to
be mindful that using too many colors at the same time can quickly turn
into noise. If you use bold colors sparingly, they’re going to stand out when
you use them.



Power of the Palette
By Alan Wilson, Data Visualization Designer

Color is often misused in data visualizations. And yet, it can be a
powerful tool that can draw your audience in and help them better
understand your data. The key is to understand the type of data you’re
visualizing and how color can improve audience cognition. There are
three primary ways in which color can represent information, and if you
understand what they are, you can avoid most of the pitfalls created by
poor color use.

Sequential color palette: When you have a range of numbers (like
revenue or item count), you can either assign them a color that is on a
continuous gradient scale or one that is broken into bins (see Figure
8.9). The large and small values will be at opposite ends of the color
scale. In this scenario, be mindful of the following:

Map larger values to the darker side of the scale (darker numbers
are associated with density and bigger amounts).

Shift the color’s hue and not just its lightness. This will make your
colors more beautiful and will also make your data easier to read,
as any two parts of your scale will be distinct from one another.

Use naturally darker (cooler) hues like blue and purple on the dark
side of the scale and naturally lighter hues like green and yellow on
the light side.

Don’t use a rainbow scale with too many colors. Research has
shown these scales do a poor job of accurate representation.



Figure 8.9 The color scale on the left uses only a single hue, whereas
the one on the right blends together two unique hues.

Diverging color palette: This scale is used to represent a range of
numbers with a meaningful mid-point (e.g., Return on Investment) (see
Figure 8.10). Many of the rules for sequential color apply here—with
some additional considerations:

Approach the range as two sequential scales that share a low value
(light color), which becomes the mid-point of your diverging color
palette.

Be sure the hues of each scale don’t get too close to one another, or
the distance from the mid-point will be hidden instead of
accentuated.



Figure 8.10 The diverging color palette can be useful with a range of
values in which the mid-point is meaningful.

Categorical color palette: When you have nominal or categorical data
(like customer types or sales regions), different colors can be used to
distinguish the groups from each other (see Figure 8.11). While useful,
this particular palette is the most often abused, so you need to consider
the following:

Use as few colors as possible—research shows that human
cognition is best at three to four colors and begins to seriously
break down after six.

Pick colors that are unique hues that aren’t difficult to tell apart.
The primary objective of categorical colors is to allow users to
separate one category from another, so the hues need to be distinct.

Arrange the colors by hue whenever possible. Aligning them to the
natural order of colors (like a rainbow) will enhance their
appearance.

Assign colors the same relative lightness/luminance; they should
feel like a “family” of colors.



Be careful with sequential color schemes, as the audience may
associate the darker colors with larger numbers.

Avoid palettes that are difficult for people with color blindness to
read, such as red/green.

Figure 8.11 With the categorical color palette, you want to have distinct
hues that stand out from each other.

Proper use of color is difficult—even experienced designers spend time
making sure their colors are in-line with their message. Fortunately,
there are a number of great color tools you can leverage in the
visualization of your data. Check out the following resources:
ColorBrewer 2.0, Chroma.js Color Scale Helper, Viz Palette, and
Colorgorical.

Text
Even though it may feel like text is of secondary importance to your graphs,
words can serve as critical guideposts and help lead your audience in the
right direction. Text can be used strategically to drive attention in two key
ways: titles and annotations.



The title of a chart is one of the most prominent but often misused sections
of a data visualization. We often squander this valuable real estate by
labeling charts with descriptive—not explanatory—titles. For example,
you’ll see descriptive but generic titles like “sales reps by monthly
revenue,” “annual budget expenditures,” or “number of complaints by
location.” For general purposes, these labels are functional. However, when
you’re telling a story with your data, you must capitalize on the titles as an
opportunity to reinforce the main point of each visual. Instead of “sales reps
by monthly revenue,” you would highlight the main point of the chart:
“Northwest region has 7 of the top 10 sales reps” (see Figure 8.12). In data
storytelling, the titles can reinforce your narrative and help frame what you
want the audience to focus on.

Figure 8.12 While you could figure out the point of the left chart, the
explanatory title helps the audience to quickly orient themselves to the
intended takeaway from the visual. Because “Northwest region” is colored
blue, the legend is optional.

In addition to chart titles, annotations are another means of using words to
guide your audience down the right path. In a data journalism study of more
than 130 news-related charts, researchers found annotations fell into two
primary categories: observational and additive (Diakopoulos 2013). An
observational annotation draws attention to interesting features of the data.
For example, an observational annotation might highlight a specific outlier
or set of extreme values in the data that the audience should notice. In
contrast, an additive annotation provides relevant context that is not
depicted in the data. For instance, this type of annotation may explain why
there was a sharp decrease in a metric due to a data-collection issue. In



some cases, you may use a hybrid annotation that offers both an observation
and additional context.

Every annotation should include text with some kind of connector that ties
it to a specific data point or set of points (see Figure 8.13). “Floating” or
disconnected annotations can be confusing if the audience isn’t clear which
part of the visual the comments are referring to. In some cases, you can use
color to more strongly tie annotations to specific color-coded parts of a
visualization. The annotations shouldn’t obscure any data or be too far
removed from the actual data. It’s important to be intentional about what is
annotated because overzealous commentary can quickly turn into noise. In
general, you’ll want to keep annotation text as concise as possible, but it
may be longer if you’re delivering your data story indirectly to an audience.

Figure 8.13 In this area chart, a mix of observational (194%), additive
(competitor X, new campaign), and hybrid (232% increase after product
update) annotations guide the audience through the most salient parts of the
data.

As you position annotations within or around a chart, you’ll want to ensure
there’s a logical flow or visual hierarchy to them so they’re easy for your
audience to follow. Typically, people will scan a visual for focal points
beginning at the top-left position, moving across to the right and back
diagonally in a series of “Z” movements. If you don’t want your audience to
follow this flow, you may have to apply other visual techniques to lead
them down the desired path (numbering, size differences). If you’re not sure



how someone will follow your annotations, ask a colleague for feedback on
how they would read the content in your chart.

Typography
Because text is an integral part of all visuals, typography elements can be
used to highlight essential information so it catches the attention of your
audience. In particular, the font type, size, weight, and color can be used to
emphasize certain text so it stands out from the rest of the content (see
Figure 8.14). The goal of modifying one or more of the typographical
elements is to create a noticeable contrast between the highlighted words or
numbers and the rest of the text. The strategic use of typography can make
your visuals easier to scan so your audience can quickly get the essence of
your story point. However, in order for the modified text to catch your
audience’s eyes, there must be ample contrast. As such, typographical
treatments should be used selectively and reserved only for the critical
content you want to highlight. For example, if all of the text in a chart is
bolded, nothing is unique or special. Because it doesn’t encode any
meaning, the bold text just adds chartjunk to the visual.

Figure 8.14 Typographic elements such as weight, size, and color can be
used to focus attention on specific information within a data visualization.
You can also combine these elements to add even more contrast if needed.

Layering
Some data visualizations are going to be unavoidably complex. With these
visuals, it will be challenging to steer people down a particular path and
help them interpret the data the right way. Before you even have a chance to
highlight your insights, the complexity or richness of the information could



leave your audience overwhelmed or distracted. Rather than displaying the
entirety of a detailed data chart, you can break it up into more manageable
layers or sections. The information can be revealed in a controlled manner
so the audience can more easily absorb it layer by layer. You gain the
benefit of ensuring the audience grasps each new layer before proceeding to
the next layer of information.

The layering approach can be especially helpful if you’re introducing an
unfamiliar chart type or calculated metric. You can slow down and make
sure they soak it in before moving to the next chunk of information. In
Figure 8.15, the loan application data has been divided up so it doesn’t
overload the audience with too many details at one time. The scene builds
as each new layer is introduced. Eventually, you’ll reveal the complete data
visualization to the audience. The magic of layering is that you maintain
attention and lose fewer people along the way to your main points.
However, layering can be more difficult for indirect communications (static
reports, infographics), in which you have less control over how people
consume your content.



Figure 8.15 With layering, you can turn a complex data visualization into
more manageable chunks of information that are easier for an audience to
follow and understand. All of these layers would still form a single scene.

Principle #6: Make Your Data Approachable
and Engaging

People react positively when things are clear and understandable.
—Dieter Rams, industrial designer



In the late 1970s, German industrial designer Dieter Rams grew
increasingly concerned about the sloppy state of design, which he described
as “an impenetrable confusion of forms, colors, and noises” (Few 2011).
Reflecting on his renowned design work at Braun, he crafted 10 principles
of good design. While Rams focused primarily on industrial design, two of
his design principles apply well to visual storytelling:

#4. Good design makes a product understandable. It clarifies the
product’s structure. Better still, it can make the product talk. At best, it
is self-explanatory.

#8. Good design is thorough down to the last detail. Nothing must
be arbitrary or left to chance. Care and accuracy in the design process
show respect toward the user.

In visual storytelling, good design will make your products (data stories)
more readable and understandable. While design can’t reduce the
complexity of a given topic, it can streamline how easy it is for the audience
to follow your ideas and insights. If you respect your users (audience),
you’ll pay attention to details that may at first seem subtle or insignificant.
You’ll quickly discover they can have a meaningful impact on the
effectiveness of your visuals. Even after you’ve minimized the noise and
highlighted the key information in your visuals, polishing the design
elements can go a long way to streamlining and enhancing your data story.

A good visual design can both reduce potential cognitive friction and make
your data more engaging. As a data storyteller, you want to make your
content approachable and easy to evaluate for a wide range of people—
from a CEO to a data scientist to your grandmother. In this section, I’ll
examine how design can enhance the usability of your charts in four key
areas: labeling, reference lines, formatting, and convention adherence.

Labeling
Imagine traveling by car if there were no road signs (and no GPS). Even
though you have all of the road infrastructure in place, it would be very
chaotic to navigate to unfamiliar destinations without any signage. Labeling
is equally important to good chart design. While too much labeling can add
noise to a chart, a minimal level of labeling will always be required to



describe what information is being shared. The tips in Table 8.2 can help to
streamline the readability of your charts.



Table 8.2 Tips to Streamline Readability of Charts

More
Challenging

Less
Challenging

Axis labels: In order to make sense of the
data in a chart, it’s critical that all axes are
clearly labeled. If an axis or its scale is
ambiguous, then it will only slow your
audience’s ability to understand the
information in your chart. An exception to
this rule might be date units such as months
or years that are straightforward and easy to
understand without labels.
Direct labels: Whenever possible, it’s better
to directly label values and avoid forcing the
audience to reference a legend that is further
removed from the data. Although looking
back and forth between data values and a
legend is less efficient, in certain situations,
it may be the only option (grouped column
charts).
Legible text: It is harder to read text that is
at a vertical or diagonal angle than text that
is horizontal. For categories or values that
require longer labels, you may consider
using a bar chart instead of a column chart
because it is easier to accommodate longer
labels in a horizontal format.
Simple increments: You want to use scale
increments that are natural and easy for the
audience to process. For example,
increments of 1, 2, 5, or 10 are less awkward
to navigate than increments such as 3, 6, or
12.

Reference Lines



If you’ve ever tried swimming long distances, you know how important it is
to have a point of reference to ensure you’re traveling in a straight
direction. For visual comparisons, reference lines can help your audience
more easily make comparisons within your charts—as long as the lines are
subtle and used strategically. The tips in Table 8.3 reveal different ways in
which reference lines can be used to support various types of comparisons.



Table 8.3 Tips for Using Reference Lines

More
Challenging

Less
Challenging

Guidelines: When you have a long list of
values in a bar chart or table, your audience
may struggle with comparing individual
items. By adding thin guidelines between
groups of three to five items, you make it
easier for the audience to locate and
compare different items, especially when the
value labels are justified to the same spot.
Anchor lines: When you highlight a point
in a scatter plot, you may want to add thin
lines for the point’s x and y positions. These
horizontal and vertical lines can better
support comparisons between key data
points. Anchor lines can also be used in bar,
column, and line charts to provide more
context in a visual (mean value, target).
Trendlines: With line and scatter plot
charts, you may consider adding a “line of
best fit” that displays the trend of the
relationship between the two variables. It
also helps to communicate the positive or
negative relationship through the slope of
the line.
Shaded regions: In some cases, you may
want to highlight a certain range or band of
values within a chart. For example, you may
use a shaded area to indicate the negative
territory or a targeted outcome. The regions
can help the audience more quickly interpret
the data by having additional visual context.



More
Challenging

Less
Challenging

Gridlines and sections: Thin gridlines in a
bar, column, or line chart can assist the
audience in making comparisons between
different values. A bar or column chart can
also be broken into comparable sections,
which can achieve a similar effect but is less
common than using gridlines.

Formatting
Even though you may have the right content and chart type, your choice of
format or structure for your data can enhance how readable it is for your
audience. The formatting considerations in Table 8.4 can help make your
information more approachable.



Table 8.4 Tips for Formatting

More
Challenging

Less
Challenging

Color scheme: By default, many analytics
tools employ multiple colors in their chart
defaults, which can be distracting. A
monochromatic scheme that uses various
shades of a single hue may require less
effort to process.
Colorblindness: About 8% of men and
0.5% of women have color vision deficiency
(CVD), making it harder for them to
distinguish between green and red hues. You
may want to ensure that these individuals
can still interpret your charts correctly by
using colors such as blue and orange that are
easier to differentiate. In the example on the
right, you can see the difference that color
choice can make to someone with
deuteranopia (a green-blind type of CVD
that causes individuals to only see two or
three hues—compared to the usual seven
hues).
Sorting: Arranging the items by rank from
largest to smallest can make your data easier
to read and follow. However, in some cases,
it still may be more important to maintain a
specific order (alphabetical) to facilitate
looking up certain values.



More
Challenging

Less
Challenging

Aspect ratio: In order for your data to
communicate effectively, you may need to
adjust the width-to-height ratio so the
audience can more easily discern the key
trends or patterns in the data. With a little
more breathing room between the data
points, a detailed line chart may be easier to
examine and understand.
Smoothing: When you provide granular
data, the jaggedness caused by short-term
fluctuations in the data can make it harder to
assess overall patterns in column or line
charts. If you apply a weighted average to
smooth the data, the resulting curved lines
will make the general movements in the data
more visible.
Transparency and jittering: In
“overplotting” situations where multiple
values are plotted on top of each other, it
can be hard to ascertain the density of the
data points. Making the dot points more
transparent can help rectify this problem.
For some dot plots, you may want to “jitter”
the data (randomly assign them a horizontal
position) so the points are more spread apart
to further clarify the density.

Convention Adherence
Designers often have an awkward relationship with conventions and norms.
On one hand, they may seek to challenge certain conventions to gain
attention with their designs, but on the other hand, they often embrace these
common practices to make their designs more straightforward and easier to
consume. Unless you have good reasons, I would recommend adhering to



established conventions with your chart designs. The following examples in
Table 8.5 illustrate some conventions you should consider.



Table 8.5 Tips for Convention Adherence

More
Challenging

Less
Challenging

Color polarity: If your data shows a
positive or negative result, you may
consider assigning an appropriate color to it
(green = good, red = bad). If you assign the
wrong color, your audience will be confused
by your chart. To avoid color blindness
issues, you can use dark and light hues or
redundant symbols to clarify the differences.
Color association: Some items may already
be associated with certain colors (countries,
companies, political parties, etc.). Rather
than assigning random colors to them, you
can strengthen the encoded information with
familiar, corresponding colors.
Independent variable on x-axis: A
common practice is to put the independent
variable (“cause” variable) on the x-axis and
the dependent variable (“effect” variable) on
the y-axis. For example, it’s customary to
measure time along the horizontal x-axis
since it is not changed by the other factors
you’re measuring.
Direction: Typically, we associate the left
and downward directions with negative
values and the right and upward directions
with positive ones. In a quadrant analysis,
the top-right quadrant is frequently seen as
the most desirable location.



More
Challenging

Less
Challenging

Starting position: In the case of radial
charts (pie, donut, radar), the 12 o’clock, or
zero-degree, position is a natural starting
point for these types of data visualizations.
Generally, the largest slice is located at this
12 o’clock position, and then the rest of the
slices follow it in clockwise fashion, sorted
by size.

While the careful treatment of the design elements can make your
information more approachable, design also gives you an opportunity to
make your visuals more engaging for your audience. For more than 130
years, the National Geographic Society has been a leader in fact-based
visual storytelling. According to its Chief Marketing Officer, Claudia
Malley, National Geographic’s success at engaging more than 730 million
people on a monthly basis comes down to its “relevant, relatable, and
timely content” (Stein 2016). In your own stories, the relevance and
timeliness of the content are attributes of the actual data, but your design
approach will influence how relatable your content is. The more relatable
your information is, the more it will resonate with an audience on a deeper,
emotional level. To make your data more relatable, I suggest two
complementary techniques: imagery and real-world examples.

Imagery
Some people may dismiss imagery as just another form of chartjunk since
images are not essential to understanding the underlying data. From a
rational perspective, they would be correct—but not from an emotional one.
In Chapter 2, the Picture Superiority Effect highlighted how images are
more memorable than words alone. Images in the form of icons, diagrams,
and photography can add visceral clarity to your information and increase
the likelihood that your insights will be remembered. Just like the other
visual elements, when images are used strategically, they can bring the
scenes of your data story to life. For example, icons can be used to
communicate information more quickly and memorably than text. Pairing



an insight with an evocative photo can amplify its emotional impact and
make the data feel more real (see Figure 8.16).

Figure 8.16 Both icons and photos can help make your content more
engaging for your audience.

At a major consumer brand, an analytics director found that his team could
better capture the attention and interest of the various product teams if they
incorporated product images into their data presentations. In a work culture
that was more creative than quantitative, the analytics team had to adapt
how they shared insights with internal stakeholders in order to get the buy-
in they desired. Rather than offering data visualizations about nondescript
product SKUs, they discovered product images could draw the product
managers into the data. Depending on your audience, you may consider
integrating photos of products, employees, or locations into your visuals to
increase engagement (see Figure 8.17). The images should only be used if
they add meaningful color to the subject matter. If they will only be viewed
as incidental decorations, leave them out to preserve the focus on the
insights.



Figure 8.17 The three product images call attention to the key data points in
this chart.

Real-world Examples
In its 2012 Olympic coverage, the New York Times did a masterful job of
revealing the significance of Bob Beamon’s 1968 Olympic record-setting
achievement in the men’s long jump event (Quealy and Roberts 2012).
Recognizing that most people would lack perspective on Beamon’s record-
setting jump of 29 feet and 2.5 inches (8.9 meters), they compared the
distance to jumping past an NBA basketball court three-point line (see
Figure 8.18). By making the distance more relatable, they ensured
Beamon’s accomplishment was less ambiguous and more impressive.



Figure 8.18 To make the 1968 Olympic record-setting long jump distance
of Bob Beamon more relatable, the New York Times compared it to leaping
beyond the NBA basketball three-point line.

When your audience is presented with unfamiliar information, they may
lack the necessary context to completely grasp what your insights signify.
In addition, when you’re sharing very large or small numbers, people may
struggle to fully fathom the magnitude or minuteness of what the data
represents. Rather than leaving your insights somewhat abstract in their
minds, you can connect the data points to real-world examples that are more
relatable. If you use recognizable, real-life items on a scale that humans can
imagine, your examples will resonate more readily. However, beware of
being too generalized in your approach. For instance, the problem with
using “reaching to the moon” or “circling the Earth” analogies is very few
people can truly appreciate these distances—maybe just astronauts and
pilots. Try to find examples that are both familiar and conceivable.

To make your data points more concrete, you may need to recast them so
they are on more relatable terms for your audience. For example, a paid
search consultant was working with a company on managing its large paid
search budget. Each month, he noticed they were paying for generic
industry keywords that never converted into any online sales. When he



shared how removing these nonperforming keywords could save the
company $10,000 monthly, his recommendation was just “a drop in the
bucket” for a marketing team that was spending millions of dollars on paid
search advertising each year. So instead, he tried a different approach. He
annualized the cost for continuing to pay for these keywords (12 months ×
$10,000 = $120,000) and highlighted how the savings could be used to hire
two college graduates to perform more analysis like what he was providing.
Even though the marketing team didn’t hire two new analysts, the problem
was framed in such a way that caught their attention, and they stopped
advertising on the nonperforming, generic keywords.

Principle #7: Instill Trust in Your Numbers
There are two goals when presenting data: convey your story and
establish credibility.

—Edward Tufte, statistician and author

When you’re trying to catalyze change with your data stories, the audience
needs to trust your numbers. Because potential change can be uncertain and
threatening, people will look for any reason to dismiss or discredit your
findings. Assuming the data foundation of your data story is sound—
minimal bias, acceptable data quality, thorough analysis, and so on—your
visuals must also establish credibility with the audience. A simple oversight
in your visuals can undo hours of analysis work and close a window of
opportunity that may never re-open. For example, misspellings, typos, and
bad grammar can convey carelessness to your audience, which may cause
them to question how detail-oriented you were in the analysis phase.
Human errors such as having parts of a whole chart not add up to 100% or
even mislabeling an axis can derail your message. Make sure you take time
to review and proofread all of the scenes of your data story before sharing
it. In addition, consider having someone else review your charts to avoid
simple mistakes that could hurt your story.

While attention to detail will always be important, you also need to be
aware of how data can be visually manipulated in charts—and not
inadvertently mimic those tactics. Even when your intent isn’t to distort the
data, you must be mindful of how certain visualization practices may be



perceived as “lying with statistics.” Table 8.6 illustrates practices you
should try to avoid, as they may be perceived as being deceptive.



Table 8.6 Deceptive Practices to Avoid

Potentially
Misleading

Not
Misleading

Truncated axis (column/bar): Whenever
you truncate the y-axis of a column or the x-
axis of a bar chart, the lengths of the bars
are no longer representative of the actual
values. This approach can be misleading, as
it can exaggerate small differences between
values.
Truncated axis (area): Similar to column
charts, the shaded region of an area chart
shouldn’t have a truncated y-axis, as it
distorts what is displayed. However, it is
generally accepted that line charts don’t
require a zero baseline in the same way that
column and area charts do.
Overstated axis scale or aspect ratio: To
manipulate the data in a chart, the axis scale
can be inflated, or the aspect ratio (width-to-
height ratio) can be stretched
disproportionally. In general, your chart
should be wider than taller, and the data
should occupy about two-thirds of the
chart’s scale range.
Inconsistent date intervals: If the dates in
a time series do not follow regular intervals,
then plotting them at equal intervals can be
misleading. Some audience members may
question why the dates are irregular and not
consistent. You should use a proportional
scale on the x-axis rather than one with
equal intervals.



Potentially
Misleading

Not
Misleading

Limited date ranges: Generally, it’s not a
good idea to “cherry pick” a timeframe so
that you can mask results that could
undermine a desired narrative. While it’s
fine to limit the amount of data you show,
you shouldn’t hide relevant context,
especially if it could materially influence
how people perceive and interpret your data.
In the left example, big shifts in prior time
periods are material. In the right example,
they aren’t as substantive, so they could be
left out.
Irregular binning: How you aggregate or
bin the data can shape what a data
visualization communicates—whether it’s a
map, bar chart, or histogram. Unusual or
unexpected binning approaches may be
viewed skeptically by your audience as
attempts to skew the results.
Erroneous proportions: Some analytics
tools give you the option to create bubbles
that are proportional by diameter or radius
length rather than by area. While the
differences are more dramatic, they are also
inaccurate and misrepresentative of the
values.



Potentially
Misleading

Not
Misleading

Missing sources: Anyone can make up a
statistic or tout a data point from a
questionable source. Whenever a key
statistic doesn’t list a clear source, it can
come across as evasive and deceptive.
However, once you’ve stated the source, it
doesn’t need to be highlighted in every
subsequent chart unless the source changes
or you anticipate individual visuals being
shared independently from the rest of the
data story.

You don’t want to give your audience any reason to doubt your numbers or
insights. It’s important to be aware of how people might question the
veracity of your data due to how you visualize it and what you
communicate (or ignore). To build credibility with the audience, you must
ensure they understand your intent is to inform and enlighten, not deceive.
If you anticipate any concerns, you’ll want to be explicit about why you
visualized the data in a particular manner. Leaving the audience to make
assumptions about why you grouped the data a certain way or why you
trended only so many months could weaken their trust in your message.
However, if you’re forthright about the logic behind your design choices,
they won’t feel misled even if they don’t agree with your approach.

A Principled Approach to Visual Storytelling
The purpose of visualization is insight, not pictures.

—Ben Schneiderman, data scientist

Even though the visuals of your data story will receive the most attention
from your audience—the data storytelling process begins by establishing a
data foundation that is both relevant and trustworthy. It continues with
organizing and structuring the insights into a meaningful and compelling
narrative. In the final step of this process, you visualize your insights in a
clear and concise manner so the information is easy for your audience to



follow and understand. The seven principles shared in this and the previous
chapter can guide your visual storytelling, transforming your key findings
into a powerful series of visual scenes.

Before you start visualizing your story, you’ll need to clarify two things.
First, you need to determine how many scenes your story will have and the
flow of your content. The narrative storyboarding, that was discussed in
Chapter 6, can help identify the main points and organize them into a
coherent narrative. When you’re ready to visualize your data, the
storyboard serves as an indispensable roadmap for directing your data
visualization efforts. Second, you need to determine how you’re going to
deliver the data story to your audience—directly or indirectly. The delivery
method will influence your story’s visual design. For example, if you’re not
telling your story in person, more explanation or annotations will be
required for each scene. The three-step process in Table 8.7 can help you
plan and design the scenes of your data story.



Table 8.7 Three-step Process to Plan and Design Your Data Story

Sketch. Before you start creating any charts
in an analytics tool, you might find it helpful
to sketch a mock-up for each story point,
especially if your story has multiple scenes.
You can use a notepad, sticky notes, or a
whiteboard to create a rough vision for how
you’re going to visualize the information.
Because you’re only investing a small
amount of time to create each sketch, you’re
freed up to iterate quickly until you identify
the best visual approach for each chart. The
act of sketching your entire data story also
gives you an opportunity to step back and
ensure that your visuals are not too
repetitive and that you have the right flow.
You can also walk a colleague through your
story to gather feedback and make
modifications before you spend any time
building charts.
Design. Once you’re happy with the rough
visual outline of your data story, you can
start designing the data visualizations. At
this stage, you’re focused on making sure
the charts are aligned to your story points
and convey the information in an effective
manner. As you work with the actual data,
you may discover you need to modify your
charts from what you planned in the sketch
phase. It’s important to be flexible and defer
to whatever approach will best communicate
your insights.
Refine. After you’ve created the initial
charts for your data story, you should
evaluate how well each one supports your
storyline. You may find small edits to your



charts can dramatically enhance their overall
effectiveness. For example, you may add
direct labels to make a chart easier to read or
realign the colors used in a chart to be more
consistent. These kinds of simple but
important refinements can add polish to
your final scenes and help them resonate
with your audience.

Many people perceive storytelling as a passive experience in which the
audience just listens or watches as the narrative is told to them. However,
data storytelling is an active experience in which you invite the audience to
join you on a guided tour through your insights. A data story enables the
audience to participate in a simplified, focused discovery process—
examining the charts and comparing the numbers for themselves. The easier
you make the visuals to follow and process, the more likely your audience
will understand, retain, and agree with your main points. The late Hans
Rosling compared data storytelling to music when he said,

Most of us need to listen to the music to understand how beautiful it is.
But often that’s how we present statistics: We just show the notes; we
don’t play the music. (Reynolds 2007)

Effective visual storytelling is about getting your audience to hear how
wonderful your music sounds—not just read the notes. Only when the
signal is strong and clear will they be able to fully appreciate the beauty of
your numbers. If you’ve done a good job with your visual storytelling,
you’ll have an attentive audience that is excited to begin tackling the
problems or opportunities you’ve identified. In the final chapter of this
book, I’ll walk through some different examples that effectively combine
the data storytelling elements—data, narrative, and visuals—to form
powerful stories that are both meaningful and memorable.
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Chapter 9 
Crafting Your Own Data Story

When we dream alone, it’s just a dream. But when we dream together, it
is the beginning of a new reality.

—Brazilian proverb

A few years ago, my wife and I had the amazing opportunity to visit Italy
with another couple. One of the highlights of our vacation was a tour of the
beautiful Amalfi Coast, which included a short visit to the ancient Pompeii
site. Because we were on a cruise ship, we could spend only a few hours at
Pompeii before we needed to head back. The tour company arranged a
private tour guide for our small group so we could maximize our time at the
excavated Roman ruins.

Our guide, a young Italian named Marcello, turned out to be an archeology
student who had worked on the site’s ongoing excavations. With more than
170 acres at Pompeii to explore, it was extremely helpful to have an expert
guide take us directly to some of the most interesting parts of the
archeological site. While many tourists were walking around the ruins—
somewhat aimlessly—we were able to target specific areas with the limited
time we had. Our guide was able to enrich our experience of Pompeii with
background information that helped bring the ancient ruins to life.

On several occasions, I noticed other tourists lean in or linger to hear what
Marcello had to say about the buildings, frescoes, and artifacts. Even
though other tourists were able to see many of the same sights we did,
having a guide meant we were able to gain a deeper appreciation for the
history and culture behind the ruins. I’m sure many of our fellow tourists
would have relished the opportunity to have someone like Marcello who
could have skillfully led them through the site’s maze of ancient streets and
structures.

Similarly, in a work environment, people will be equally keen to gain
insights into the business—potential problems, risks, and opportunities.
They may feel overwhelmed or even numbed by the wide array of
information available to them. However, because humans are innately



curious, they’ll welcome the opportunity to learn of new insights from
others, especially in the form of narratives. As a data storyteller, you act as
a guide for your audience through the data you’ve gathered and analyzed. In
this important role, you’ll seek to achieve three key objectives as you
prepare to tell your data story:

1. Explain. Based on your deeper knowledge of the data, you’ll
determine which information will be most relevant and salient to share.
You’ll tailor the data story to the needs and interests of your audience.
You’ll spend time clarifying concepts and providing ample context so
your insights are clear and understandable for them.

2. Enlighten. Using the data visualization tools at your disposal, you’ll
produce visuals that help your audience to see the significance of your
findings from a graphical perspective. You’ll point out key attributes of
the data in the charts so the audience knows where to direct its focus
and how to interpret what they see. They’ll discover new insights they
wouldn’t have seen without your help and direction.

3. Engage. You’ll seek to combine all of the elements—numbers, words,
and visuals—into a meaningful, cohesive narrative that will resonate
with your audience. Whenever possible, you’ll humanize your data by
relating it to people your audience cares about. The passion you
display for your subject matter will also help you to connect with your
audience.

These three guiding objectives—explain, enlighten, and engage—will
determine your insight’s fate and whether it is acted on. Even when an
insight has great potential upside, that doesn’t guarantee it will be embraced
and adopted by others. If it isn’t clear or doesn’t resonate with the intended
audience, it’s unlikely to go anywhere. The primary reason why you invest
time in building a data story is to give your insight a better chance at
fulfilling its potential.

When you satisfy your three objectives as a data storyteller, you end up
communicating more than just facts and figures. Your data stories have the
power to change what people think and how they act. As a data storyteller,
you are not only guiding an audience through the data to key insights but
seeking to inspire change. Once you’re practiced in the art of data



storytelling, your impact will only be limited by the magnitude of your
insights.

Through the chapters of this book, we’ve explored the importance of
storytelling, what a data story is, and what its different components are.
After closely examining each of the data storytelling pillars—data,
narrative, and visuals—you’re ready to see how they can be combined to
create compelling data stories. In this final chapter, I’ll share examples of
different data stories, starting with one shared by the late, great data
storyteller Hans Rosling.

Learning from a Master Data Storyteller
The world cannot be understood without numbers. But the world cannot
be understood with numbers alone.

—Hans Rosling, physician, professor, and statistician

In 2010, the British TV channel BBC Four produced a one-hour
documentary with Hans Rosling called The Joy of Stats. Within this
program, there’s a short segment known as “200 Countries, 200 Years, 4
Minutes” in which Rosling reveals how the health and wealth of countries
have evolved over the last 200 years (Gapminder 2019). However, rather
than having him present his insights using a standard projector, they
simulate an interactive bubble chart that hovers in augmented reality in
front of the master data storyteller. In this unique setting, Hans Rosling’s
genius and passion leave us spellbound as he demonstrates how data can be
made to sing.

From this short segment, we have an opportunity to study the various
storytelling techniques Rosling employed to craft and deliver his data story.
In a play-by-play manner, I’ll break down the different tactics he used to
develop his narrative and engage his audience. Before you read my analysis
of Rosling’s data story, I highly recommend watching his four-minute video
to see this insightful Swedish storyteller in action
(http://bit.ly/200countries200years). Through the lens of the concepts
within this book, you’ll better understand what made Rosling such an
effective and engaging data storyteller.

http://bit.ly/200countries200years


0:34—Key Tactics: Labeling, Annotation, and Axis
Scaling
At the beginning of his story, Rosling adds labels to the axes (lifespan,
income) and clarifies what the two main quadrants are (lower-left: poor and
sick; upper-right: rich and healthy) using annotation (see Figure 9.1). You’ll
notice his y-axis didn’t begin at zero years (approximately 20 years to 75
years), and the x-axis has a logarithmic scale ($400 to $40,000). As a
general rule, starting axes at zero and using a linear scale is preferred.
However, in order to maximize the space and spread the data points apart,
you might need to make similar adjustments to enhance a scene in your data
story.

Figure 9.1 Rosling orients the audience to the axes and quadrants in his
virtual bubble chart.

Source: Used with permission ©Wingspan Productions.

1:00—Key Tactics: Time Period, Label Sizing,
Categories, Chart Elements (Bubble Size)
To establish the Setting, he shares the starting point of his timeline (1810).
The larger size of the year label is indicative of how important it will be to
the overall story. Rather than positioning it at the top of the chart, the year
label is located prominently within the chart, where it is closer to the
country bubbles—and therefore in the audience’s line of sight. Interestingly,
Rosling didn’t create a color legend for the country categories. To reduce



noise, he probably decided a legend wasn’t necessary after he initially
explained what each color represented. Finally, he also made sure to explain
upfront the size of the bubbles is relative to the size of a country population
(see Figure 9.2).

Figure 9.2 Rosling explains what the bubble sizes in his chart represent.
Source: Used with permission ©Wingspan Productions.

1:18—Key Tactics: Reference Line, Selective Labeling,
Highlighting
As he finalizes the Setting, he uses a reference line to show how all of the
countries in 1810 have average lifespans that are below 40 years of age (see
Figure 9.3). Instead of labeling all of the countries, which would have been
overwhelming, he only references the top two countries at the time: the UK
and the Netherlands. To make these two countries stand out, he labels them
and brightens the intensity of the selected bubbles to differentiate them
from the rest of the European countries.



Figure 9.3 Rosling uses a reference line to emphasize that average lifespans
are below 40 years of age.

Source: Used with permission ©Wingspan Productions.

1:30—Key Tactics: Animation, Additive Context
After the initial setup, Rosling uses animations to progress through the
years to show how the countries evolve in terms of health and wealth. With
this unique animation process, aside from a few close-ups of the chart, only
the year labels and country bubbles change. At different stages, he provides
additive context to explain how the Industrial Revolution helps the
European countries to become healthier and wealthier while the colonized
countries in Asia and Africa remain sick and poor. He also highlights how
the effects of World War I and the Spanish Flu epidemic cause all the
countries’ average lifespans to drop around 1918. He even mimics the
downward movement of the data with his body while emphatically
proclaiming, “What a catastrophe!” (see Figure 9.4). He also notes when a
major event such as the Great Depression in the early 1930s occurs but
doesn’t impede the upward march of the Western countries.



Figure 9.4 Rosling physically reacts to the downturn in 1918.
Source: Used with permission ©Wingspan Productions.

2:22—Key Tactics: Personalization, Selective Labeling,
Highlighting
Rosling pauses the time progression at 1948 to show the wide spectrum
between the Western and colonized countries. He personalizes the data by
highlighting his homeland of Sweden and emphasizing the upcoming shifts
all occurred after his birth year—that is, in his lifetime. This subtle gesture
helps to humanize the data and him as the presenter. Rosling again uses
selective labeling to highlight a few key countries of interest and their
current position (United States, Brazil, China) (see Figure 9.5). He then
prepares the audience to notice the massive shift that occurs as former
colonies gain independence and improve their living conditions. His story
culminates with the rise of the emerging economies (Argentina, Mexico,
South Korea, Malaysia, Brazil, and Taiwan) that reach the upper-right
quadrant in the 1970s. He also highlights African countries that were
negatively impacted by civil war and the HIV epidemic (Congo, South
Africa).



Figure 9.5 Rosling pauses the time progression and uses selective labeling
to highlight several key countries.

Source: Used with permission ©Wingspan Productions.

3:30—Key Tactics: Zoom, Selective Labeling, Drill-Down,
Explicit Comparisons
When he reaches the last year in his dataset (2009), Rosling zooms into the
middle section to show where most of the countries are located. He then
highlights the disparity among countries by calling out two nations at
opposite extremes of the bubble chart (Congo—worst, Luxembourg—best).
He also acknowledges how country averages can mask inequalities within
individual countries. He then proceeds to break apart China to compare
different provinces with other nations at similar health/wealth levels (see
Figure 9.6). For example, he compares Shanghai to Italy and the rural parts
of Guizhou to Ghana. Through these comparisons, we can see the
inconsistencies between regions within a single country.



Figure 9.6 Rosling breaks apart the China bubble to compare its different
provinces with other nations.

Source: Used with permission ©Wingspan Productions.

4:00—Key Tactics: Summary Animation, Trendline
At the end of his data story, Rosling summarizes the entire progression of
countries in an “action replay.” This animation effect reinforces his central
insight (Aha Moment) that the gap between “the west and the rest” is
closing, and we’re entering “an entirely new converging world.” He
overlays a trendline/arrow to highlight the path that he believes all countries
can follow to the upper-right quadrant of health and wealth (see Figure 9.7).
He ends his data story by underlining how aid, trade, green technology, and
peace can help all countries achieve better living standards.



Figure 9.7 Rosling narrates the final segment of how all countries can
move to the top-right quadrant.

Source: Used with permission ©Wingspan Productions.

* * * *

Even though more than 120,000 data points were plotted for this four-
minute data story, you never feel overwhelmed by what’s being shared.
Hans Rosling holds our hands as he guides us through the data, giving us a
new appreciation of the global health and wealth trends that have occurred
over the past 200 years. Throughout the process, we notice what he wants
us to see, and he provides timely, relevant context as the patterns shift.

As you contemplate your own data, you may be thinking to yourself, “My
[fill the blank] data isn’t as cool or impactful as Rosling’s data. I can’t
present my data in augmented reality!” Technology wasn’t what made this
video clip special—it was the narrative that was delivered by someone who
believed strongly in its importance. George Lucas stated, “A special effect
is a tool, a means of telling a story. A special effect without a story is a
pretty boring thing.” From this example, we learn how integral both the
storyteller and narrative are to the overall data story. Rosling’s insights
would have been bland if he hadn’t taken the time to craft a powerful
narrative around them. While we may not be able to replicate his passion,
witty sense of humor, or augmented reality graphs, we can apply many of
the same techniques that Rosling used to enrich our own data stories.



Behind the Scenes with Hans

Figure 9.8 Hans Rosling filming the data story for The Joy of Stats in
London in 2010. Creative Director Archie Baron is on the bottom left,
and Director Dan Hillman is second from the right.

Source: Used with permission ©Wingspan Productions.

When Creative Director Archie Baron at Wingspan Productions first
saw one of Hans Rosling’s TED Talks, he was blown away by the
engaging Swedish statistician. The elegance and significance of
Rosling’s storytelling helped Baron “see the world in a different way.”
When his television production company approached Rosling about The
Joy of Stats project, Baron knew the showcase of the entire one-hour
program would be capturing the energetic Swede sharing one of his
inspiring data stories. However, Baron believed the audience’s
comprehension would be diminished if the video had to cut back and
forth between the storyteller and the graph.

His team decided they would have Rosling conjure up the data out of
thin air and have it hover in front of him in augmented reality. Similar
to the virtual displays used in the Tom Cruise movie Minority Report
(2002), this approach would keep Rosling and his animated bubble
chart in the same frame. “The idea was that by putting Rosling in the
graph,” says Baron, “he completely owns it and the story it tells.” When
the Wingspan team pitched the idea to Rosling, the professor was



initially skeptical about whether it would work. He hadn’t always been
satisfied with past attempts at filming his data storytelling and never
wanted infographics to be purely for show. However, after showing him
a brief demo of how the virtual chart might work, they were able to
convince him to take a leap of faith with them.

Even though the data story segment was only four minutes long, it
consumed 25–30% of the production time for the 60-minute show.
During many long days of scripting and storyboarding, Baron witnessed
how Rosling paid meticulous attention to every detail and was
determined to develop a script that would be clear and compelling for
the viewers. Director Dan Hillman noted, “I loved the technical
precision which he applied to finding the best way to tell a story, tell a
joke, show a number, and make a point.” For the filming location, they
decided it should be in a real location with some depth rather than a
bland TV studio. This is why you see Rosling entering a warehouse
building at the beginning of the video.

On the day of the filming, Rosling was incredibly focused throughout
the entire day—even though it was one of the hottest days of the year in
London. With only limited reference points to orientate himself, he had
to act as though the graph was directly in front of him (see Figure 9.8).
Baron said, “Every eye line, gesture, and finger wag had to be exactly in
the right place or else it wouldn’t work. We couldn’t make the data fit
the shot; the shot absolutely had to fit the data.” Hillman and Baron
recognized Hans’s unique personality would be an integral part of his
storytelling. They were able to bring it out in key moments when he
joked about the 1948 Winter Olympics and physically accentuated the
downward movement of the data when the Spanish Flu and WWI
occurred. Even his closing statement of “Pretty neat, huh?” captured his
magnetic charm.

After filming multiple takes, Rosling put his trust in the production
team to add the virtual charts to the live footage. Rosling’s normal
visualization tool for displaying his animated bubble charts,
Gapminder’s Trendalyzer (developed by his son Ola Rosling), had to be
adapted to work with television animation software, which required
extensive coding to achieve an accurate integration. In addition to the
animation work, an entire lexicon of sounds was created to represent the



different interactions with the data. Rosling was a strong advocate for
iterating toward a final product. At one point, Baron remembered
receiving an email from Hans with 17 comments on just the first two
minutes of an early cut of the video. At the end of a lengthy editing
process, Baron knew they had something special but had no idea what
its impact would be. He stated, “Normally, people aren’t going to want
to watch a 60-something Swedish statistician present public health data,
but Hans was a unique showman.”

The video clip went instantly viral two weeks before the show aired on
BBC Four and has gone on to generate nearly nine million views. In
2011, The Joy of Stats won a Grierson Award for Best Science
Documentary. Reflecting on his seven-year partnership and friendship
with Rosling, Hillman said, “What made his message always
exhilarating to hear was that he gave us all confidence in our potential.
Confidence that we could, despite everything, change our world for the
better.

Deconstructing a Data Story
One of the underestimated tasks in nonfiction writing is to impose
narrative shape on an unwieldy mass of material.

—William Zinsser, writer

In this book, I’ve covered various principles and guidelines on how to
develop and build an effective data story. My goal was to provide you with
enough direction and structure to help you transform your facts and figures
into communications that resonate with your audiences. However, not all of
your data stories are going to neatly align with every concept and
framework in this book. You’re going to need to use your judgment on what
will work best in each unique situation. Likewise, the same data story may
need to be modified to accommodate different circumstances or situations.

For example, being able to present your story in person will change its
shape and format. If you deliver your story to diverse groups of people, you
may need to alter its design and emphasis to match each unique audience. If
you have a short amount of time to share your insights, you’ll compose



your data story differently than if you have a longer window of time. Since
each new scenario will be unique, you’ll need to be flexible and adaptive
with your data storytelling. The concepts and principles in this book are
meant to guide your approach, not restrict it. When you need to deviate
from a best practice, do so in an informed, calculated manner, knowing
what you’re sacrificing to achieve a specific aim with your storytelling.

One of the most effective ways of learning new techniques is to see them in
action. To illustrate how the different elements combine to form a data
story, I’ll share an example focused on the US education system that I
presented at a conference. After you’ve read the entire data story, I’ll review
some of the key design decisions I made as I was building it. To make it
easier to review later, I’ve divided the story up into three main sections, or
acts. As you read the following data story, do your own evaluation of the
interplay of different elements—data, narrative, and visuals. Even when you
use good practices in your data storytelling, there is usually more than one
way of telling each data story, and each storyteller will have his or her own
unique style and preferences.

Act I: The Setting
Welsh industrialist and social reformer Robert Owen (1771–1858) stated,
“To train and educate the rising generation will at all times be the first
object of society, to which every other will be subordinate.” Education is
essential to a country’s development and growth. Much of the United
States’s success as a nation can be traced back to having one of the best
education systems in the world. However, over the past few decades,
concerns have risen that the United States’s educational advantage may be
eroding.

In 1983, a landmark report titled “A Nation at Risk” outlined the
deteriorating quality of the US education system. The report authors
lamented, “If an unfriendly foreign power had attempted to impose on
America the mediocre educational performance that exists today, we might
well have viewed it as an act of war” (US Department of Education 1983).
After the report sounded the alarm on America’s school system, US
politicians came to the stark realization their country may be losing its
competitive edge in the global labor market.



In 1989, US President George H. W. Bush gathered together 50 state
governors to create a set of national educational goals, including ranking
first in the world in mathematics and science by 2000. However, at the turn
of the millennium, the country was no closer to being top ranked in either
discipline. In 2000, the PISA (Program for International Student
Assessment) results revealed American 15-year-old students ranked 14th in
science and 18th in mathematics among 27 OECD (Organisation for
Economic Co-operation and Development) countries (see Figure 9.9). Not
only was the United States not first, but its results were below the OECD
average.

Figure 9.9 Based on PISA data, the United States didn’t rank highly in any
of the three core subjects.

Source: PISA.

Act II: The Build-up
In 2002, with bi-partisan support, President George W. Bush introduced the
No Child Left Behind (NCLB) Act, which marked a more involved role in
K-12 education for the federal government than ever before. It had the bold
objective to ensure all students were proficient at their respective grade
level by 2014, including disadvantaged subgroups—racial minority, low-
income, and special education students. A core emphasis of the new law



was to introduce more transparency and accountability into school
performance through expanded standardized testing. For third through
eighth grades, annual testing for reading and math was introduced. Each
state was allowed to establish annual achievement targets, and punitive
sanctions were imposed on schools that did not achieve “adequate yearly
progress.” As FiveThirtyEight.com noted, NCLB fundamentally “changed
the way the American educational system collects and uses data”
(Casselman 2015).

Essentially, NCLB initiated a data revolution within the US education
system. It occurred almost a decade before many enterprises began
recognizing the importance of being data-driven. Being armed with more
data than ever before, NCLB proponents believed state politicians,
administrators, and teachers would be better equipped to address key gaps
in their respective education systems with better-informed decision making.
To measure the overall impact of NCLB, the National Assessment of
Education Progress (NAEP) conducted national and state-level testing
every two years in reading and math in the fourth and eighth grades.

If we focus on math proficiency—a key skill in today’s data economy—we
see NCLB missed its 100% proficiency goal by a large margin (see Figure
9.10). By 2015, only 40% of fourth-grade and 33% of eighth-grade students
were considered “proficient” in math. In the pre-NCLB years (1990–2002)
for both groups of students, the proficiency gains in math were greater. For
example, from 1990 to 2003, the math proficiency level of fourth-grade
students improved 20%, but only 7% with NCLB. It’s also important to
note neither US political party that was in power—Republican or Democrat
—was successful at addressing this problem when in power. From 1990 to
2015, two Republican (Bush, Bush) and two Democrat (Clinton, Obama)
administrations were unable to make any significant progress in this area.



Figure 9.10 NCLB had the goal of achieving 100% proficiency in math and
reading. While math proficiency levels increased marginally for fourth- and
eighth-grade students, a majority of them are still below “proficient” at their
grade level.

Source: NAEP.

The other goal of NCLB was to close the performance gap for
disadvantaged students. However, it achieved only minor gains for Hispanic
and Black students in math and reading (see Figure 9.11). To put these
meager gains in perspective, if we were to hold this same rate of
improvement constant, it would take another 72 years and 108 years for
Hispanic and Black fourth-grade students, respectively, to close the
achievement gap with white students in math proficiency. This glacial pace
probably wasn’t what the NCLB authors envisioned for the education
reforms they introduced.



Figure 9.11 Hispanic and Black students experienced only minor gains in
math and reading compared to their white peers.

Source: NAEP.

While NCBL didn’t achieve its ambitious education goals, did the influx of
testing and data help politicians, administrators, and teachers improve the
American performance on the world stage? Sadly, the United States slipped
further behind in the international PISA rankings, especially in math—
where it dropped from 18th in 2000 to 29th in 2015 (see Figure 9.12). If 30
points on the PISA test is the equivalent to a year of schooling, US
students’ math skills (470) are about two-thirds of a grade level behind the
OECD average (490) (The Economist 2016). If mathematics is the
foundation for data science and artificial intelligence, the United States
can’t afford to let its skills erode in this critical subject area.



Figure 9.12 After NCLB, the United States slipped further behind other
OECD countries, especially in math. With math skills being foundational to
data science, the nation can’t afford to fall behind more math-savvy
countries.

Source: PISA.

Act III: The Solution
Esteban Bullrich, a former minister of education in Argentina said, “PISA is
like an X-ray of a country’s education policy. It is not a full picture of your
health, but it can help you spot where things are sickly” (The Economist
2016). One of the key challenges the United States faces within its
education system is child poverty. Among the high-income countries, one in
five children (21%) live in poverty, which is defined as households with an
income 60% lower than the national median. Based on 2014 data from
UNICEF, a shocking 29.4% of US children (aged 0–17) live in poverty (see
Figure 9.13) (UNICEF 2017).



Figure 9.13 For a wealthy nation, the United States has a disproportionately
high amount of child poverty compared to other OECD countries.

Source: UNICEF.

In order to understand how child poverty affects student performance, we
can evaluate PISA scores based on how much US public schools
participated in free or low-cost lunch programs (see Figure 9.14). Poorer
students will rely more heavily on subsidized meal programs than richer
students who don’t require the same meal assistance.



Figure 9.14 When you examine the influence of school participation in
lunch programs, you can see wealth played a key role in shaping PISA math
scores in the United States.

Source: PISA.

In the more affluent schools, where less than 25% of the students relied on
the meal subsidies, the math scores were comparable to those of the best-
performing countries such as Japan, South Korea, and Canada. However, at
the other end of the spectrum, schools with higher concentrations of poor
students who depended more heavily on the lunch programs performed far
below the OECD average, with math scores similar to those of Hungary,
Greece, and Mexico. The income disparity between the top and bottom
segments of US students clearly influenced the nation’s PISA math scores.

In the global education race, there are signs that the United States is steadily
falling behind. It may be time to reexamine how and where the country is
spending its education dollars. In terms of education spending per student in
2015, the nation spent the fourth highest amount of all OECD countries
(US$15,494 per student). However, it found itself in the worst quadrant (see
Figure 9.15)—one of only two countries that outspent the OECD average
(US$10,220) but underachieved the OECD average (490) for PISA math
scores. Unfortunately, the achievement gap between wealthy and poor
students in the United States will continue to widen when school funding is



heavily influenced by property taxes—rich neighborhoods have the funds to
excel, and poor ones struggle to provide the basics.

Figure 9.15 Only the United States and Luxembourg fall into the top-left
quadrant as countries that surpassed the OECD average for education
spending but achieved only below-average math scores in PISA testing.

Source: OECD, PISA.

What can be done to address this growing problem? In December 2015, the
Every Student Succeeds Act (ESSA) replaced the NCLB Act. This act
offers the US states more flexibility to govern how they deliver education to
their respective students. Education equity was a core focus of the new act,
and the responsibility now rests with each state in how it chooses to educate
its students. Canada’s highly successful education system relies almost
exclusively on its provinces to administer equitable education. So, in
principle, the state-led approach has the potential to succeed without heavy
federal oversight and intervention. Under ESSA, the following levers can
help US states advance equity in education for all students:

Greater accountability and transparency. All 50 states had to
submit accountability plans to the US Department of Education for
approval, and the ESSA requires states to report on per-pupil spending
to increase transparency across school districts.



State funding to offset local inequity. State governments need to
invest additional resources to counteract the fiscal inequity created by
disparities in local funding for education.

Early childhood education. Underprivileged students can quickly fall
behind their peers academically as they begin kindergarten. Providing
quality preschool to low-income children can help prepare them to
learn and keep pace with other students.

Community schools. Low-income students often face difficult
circumstances at home that can make focusing on learning more
challenging. The community school approach can address the
problems happening at home by offering social services to the low-
income families (healthcare, food, school supplies, tutoring,
counseling, etc.).

Qualified teachers. Low-income schools and districts often have a
disproportionate number of inexperienced, ineffective, and out-of-field
teachers. States must monitor and evaluate the quality of their teachers
and ensure all students have access to skilled instructors.

With the introduction of ESSA, the success of the US education system
now rests on the united efforts of the country’s 50 states. Americans must
now hold state legislatures responsible for ensuring equity remains a key
focus of their education plans. If the states fail to intervene on behalf of
underprivileged students, the nation will witness more countries leaping
ahead of its education system. Greater equity in education will pay
dividends as millions of disadvantaged students won’t be left behind but
instead invited to lead and shape the nation’s future. Who knows what
socioeconomic background the next Thomas Edison, Marie Curie, or Albert
Einstein could come from?

NCLB Data Story: Behind the Scenes
This US education data story used a variety of data from different sources,
as well as an assortment of data visualizations to convey its key messages.
It also followed the data storytelling arc across the three main sections. To
give you a deeper understanding and appreciation of how this data story



was formed, I’ll share some of the key design decisions that occurred in
each section.

Act I Review
The first section introduces the topic and focus of the data story. After
providing a brief background on the US education system in the Setting
stage, I used a visual Hook—the United States’s mediocre PISA scores in
2000—to draw the audience into the story. Here are some of the tactics I
employed in this section (see Figure 9.16):

Starting point. Rather than beginning my data story with a
comprehensive overview of education trends in the United States, I
jumped right into an indicator of the problems facing the nation—its
subpar ranking among countries in terms of its international PISA
scores.

Quotes. To set the stage and provide context for my data story, I
employed a couple of quotes. In some cases, an astute quote can be
just as effective as a good visualization at grabbing people’s attention.

Jitter plot. For the PISA scores, I used a jitter plot (see Figure 9.9) to
spread out the results of the other OECD countries. When the data
points were overlapping, it was harder to see the spread of the various
nations.

Selective labeling. Aside from the United States, I didn’t label any
other countries on the chart, so the audience wouldn’t be overwhelmed
by too much noise. At this stage, labeling the other data points wasn’t
important to the message.

Icons. In the visual, I used icons to place more emphasis on the three
core subjects. I could then reuse these icons throughout the rest of the
data story to reinforce which subjects I was focusing on. I decided to
use star dots to highlight the US scores in the chart and add a little
patriotic flair to the visual.



Figure 9.16 In Act I, I used a jitter plot and icons as key visual storytelling
tactics.

Act II Review
The next section introduced the NCLB Act and evaluated whether it was
able to reverse the declining educational performance in the United States.
A couple of Rising Insights were used to share how ineffective NCLB was
at achieving its objectives. The Aha Moment revealed its weak impact on
turning around the United States’s PISA scores or its international ranking.
Here are some of the tactics that were used in this section (see Figure 9.17):

NCLB background. Even in the second act, I still provided context on
the NCLB Act. You don’t need to restrict contextual information to
just the Setting phase if it’s essential to your storytelling.

Selective focus. To avoid overwhelming the audience, I focused on
just the math scores. However, I chose to show both the fourth- and
eighth-grade proficiency results to demonstrate how similar they were
to each other. Choosing what data to include and exclude is a crucial
step in forming your data story.

Diverging column chart. For the proficiency-level data, a diverging
column chart (see Figure 9.10) is effective at displaying a rating scale
because the negative and positive can be situated on either side of a
common baseline. This chart was inspired by a similar chart created by
Pew Research (Desilver 2017). However, I decided to color-code the
negative and positive values with red and blue respectively. To



highlight how the final proficiency levels fell short of the 100%
targets, I used child icons to draw attention to the 2015 figures on the
far right.

Score variance. Rather than just trending all of the racial group scores
in a line chart, I thought it would be better to emphasize the variance
over time for each group compared to the white students.

Panel area charts. In Figure 9.11, I decided to include both math and
reading scores for fourth- and eighth-grade levels to show how the four
trends were similar—small increases in test scores over the 12-year
period.

Labeling. Instead of expecting the audience to calculate the shift in
scores from 2003 to 2015, I added the score improvements to each
panel chart. I also removed the x-axis labels from the panel charts on
the bottom row (eighth grade) to reduce unnecessary noise.

Extrapolation. To emphasize the slow pace of change, I extrapolated
out the duration of time it would take fourth-grade Hispanic and Black
scores to close the gap (72 and 108 years). Sometimes, it can be
helpful to roll up results into larger amounts so people can better
appreciate the cumulative effects.

Slopegraph. This chart type (see Figure 9.12) can be effective for
situations in which you’re highlighting key shifts between two time
periods. As the climax or Aha Moment of my data story, this chart
shows NCLB did little to slow the United States from falling further
behind other OECD nations, especially in math.

Highlight colors. Rather than labeling individual countries in Figure
9.12, I only highlighted the US and OECD average scores. I could
have focused on just these two lines, but having other country results
in the background as grayscale provides useful context.



Figure 9.17 In Act II, these close-ups highlight some of the visual design
decisions that were made in this section.

Act III Review
In the final section, the story turns its attention to uncovering what can be
done to address the declining ranking of the US education system. To weigh
potential solutions, more supporting information must still be presented to
the audience at this stage. Here are some of the final tactics used to
complete the data story (see Figure 9.18):

Chart versus statistic. Figure 9.6 shows the United State is the fifth-
worst OECD country for child poverty. I could have just shared this
single statistic (29.4%), but I felt as though displaying the data for all
the OECD countries added more weight and context. In other
scenarios, you may elect to share a single figure, and it can be
impactful without necessarily having to graph it.

Axis label orientation. You may have noticed I violated the
visualization best practice to keep text horizontal and not at an angle.
In this case, using a horizontal bar chart instead of a column chart took
up too much vertical space on the page. I opted to put the country
names at a diagonal angle so I could use a column chart that required
less vertical space.

Reference line. In Figure 9.13, the average percent line (21%)
provides a useful reference line to identify which countries are
experiencing higher- or lower-than-average child poverty rates. The
audience can easily see which countries have lower rates of child
poverty and which ones are struggling like the United States.

School lunch program data. This subset of PISA data enabled me to
infer how poverty affected math scores. It provided more clarity into



what was influencing the weaker math scores in the United States.

Highlight colors. In Figure 9.14, I highlighted the different US
segments in blue with the rest of the OECD countries in grayscale to
push them to the background. The OECD and US averages are also
featured for benchmarking purposes.

Student image. On the left of Figure 9.14, I included an image of the
student holding food to connect with the school lunch program data.
By including the stock photo of the young boy, I wanted people to
remember this data is about real kids who struggle with having
adequate nutrition on a daily basis. Essentially, I tried to humanize the
data and make it more relatable.

Scatterplot. To show the relationship between two variables
(education spend per student, PISA math scores), I created a
scatterplot (see Figure 9.15). I added reference lines for the OECD
averages on both axes to create for four quadrants. I also included a
trendline to help the audience more quickly discern which countries
were under- or overachieving in terms of education spend and math
scores.

Flag images. For this chart, I labeled some of the better-performing
countries with flags. I could have just added the country names, but I
found the flags helped the selected data points stand out more. I
debated whether to add the Luxembourg flag because it wasn’t central
to my story. However, when I tested the chart with various audiences, I
found they always ended up asking which country shared the same
quadrant with the United States. Adding the Luxembourg flag removed
this needless question.

Background gradient. In Figure 9.15, I also added a gray gradient
background to three of the quadrants to draw attention to the top-left
quadrant, where the United States was situated. It was important that
people realized this was the least efficient and undesirable quadrant.

Recommendations. The solution or next steps must be tailored to the
ability or power of the audience to act on the information. In this case,
my insights were geared toward the general public, not policy makers.
My goal (telos appeal) was to create more awareness for both the



weakening math skills within the US education system and for what
Americans could do to ensure their state governments don’t overlook
the importance of increasing equity under ESSA.

Figure 9.18 In Act III, these close-ups represent some of the visual design
decisions that were made in this section.

As you reviewed this NCLB data story, you may not have realized how
much thought and preparation went into the selection of the data, formation
of the narrative, and design of the visuals. Aside from it being a useful
example, there was also a secondary purpose in sharing this particular story.
Even though NCLB introduced unparalleled levels of data into the US
education system, it had a negligible impact on student performance. A
former school principal Simon Rodberg noted, “Better instruction won’t
come from more detailed information, but from changing what people do . .
. convincing teachers of the need to change and focusing where they need to
change” (Rodberg 2019). As organizations amass more and more data, it’s
important to remember that all the data in the world will accomplish
nothing if it can’t be used to inspire change. No matter what position,
function, or industry you’re in, the ability to communicate insights
effectively will be essential to turning insights into beneficial
enhancements.

Everyday Data Stories Come in All Shapes,
Sizes, and Flavors

“Good story” means something worth telling that the world wants to
hear. Finding this is your lonely task. . . . Your goal must be a good story
well told.

—Robert McKee, screenwriting expert and author



Many successful data stories aren’t prepared by well-known data journalists
or data visualization experts. You won’t find them posted to popular media
sites or shared at prominent conferences. Their authors also don’t receive
any industry accolades or recognition. However, these data stories can have
a tremendous impact on the teams, departments, and companies where
they’re shared. I’d like to turn the spotlight on a couple of these everyday
examples of data storytelling.

Based on a True Story #1: An Editor Must Retain a
Skilled Writer
At a major media company, Sarah, a senior editor, cringed when she found
out that one of her young, up-and-coming writers with a good social media
following had just received a job offer from a competitor. After joining the
company less than two years earlier, the junior writer would be receiving a
significant pay increase—from $30,000 to $60,000. Sarah knew that if she
lost this rising star, her team would struggle to hit its targets the rest of the
year. However, she was also apprehensive about going to the lead editor and
requesting a major out-of-cycle pay increase.

After spending a couple of hours with her analytics team analyzing the
incremental contributions of this specific writer, Sarah was shocked to
discover the young writer was worth more than $1.5 million to the company
in annual advertising revenue! Rather than building an elaborate data story,
Sarah sent a simple email to Jim, the lead editor, in the format of a data
trailer (see Figure 9.19).



Figure 9.19 Sarah emailed her boss, Jim, a modified data trailer to save one
of her high-performing team members, Wendy.

Rather than providing her busy manager with all of the data from their
analysis of Wendy’s contributions, Sarah limited her data story to just a
simple data trailer: Setting (two-year tenure, 30,000 social followers), Hook
($60,000 job offer), and Aha Moment ($1.5 million in revenue). In this
case, the data trailer included the proposed Solution ($65,000 counteroffer),
as it was an urgent request that needed attention. If Jim wanted to dive
deeper into the revenue calculations, Sarah could prepare a more robust
data story for him. In this case, the $1.5 million in incremental ad revenue



made the counteroffer decision a no-brainer for Jim, and he quickly
approved Sarah’s recommendation. Five years later, Wendy still works at
the same media company and probably has no idea just how valuable she is
to her employer. Wendy’s version of Sarah’s data story could have
concluded with a different recommendation—forget $65,000, try $125,000.

As this example illustrates, every data story doesn’t need to be a major
production. A simple chart with a concise narrative may be all that is
required to drive a quick decision and targeted action. In this case, the
visual helped emphasize Sarah’s Aha Moment to her boss. While you may
not always need a chart in shorter communications, a simple visual may be
just the tipping point you need to influence a key decision like this one.

Based on a True Story #2: A Manufacturer’s Need for a
New Pricing Strategy
After being acquired by a private equity firm, a major packaging
manufacturer was given the aggressive goal of significantly improving its
profitability over the next three years. Rather than continuing to expand its
customer base, the investors wanted the leadership team to focus on
optimizing its existing business. The analytics team went to work
identifying potential areas in which the manufacturer could optimize its
financial performance. Exploratory analysis into their pricing approach
produced the most promising findings. To initiate a potentially difficult shift
in its current sales strategy, their analytics manager, Kevin, needed to obtain
buy-in from the senior leadership team. He crafted a data story to help
explain and contextualize the financial opportunity of adopting a new
pricing approach.

Setting and Hook: Almost a Third of Customer Accounts
Weren’t Profitable:
Kevin’s first goal was to educate the leadership team on its current
customer portfolio in terms of both revenue and profitability. The
manufacturer generated approximately $75 million in profits from $720
million in annual revenues. With the help of a scatterplot with a gradient
scale to indicate the gross margin percent, the executives could see a
significant red cluster of customer accounts with low or negative gross
margin. To service this segment of customers, the company was mostly



losing money. Approximately $250 million of its total revenues—a third of
its business—came from accounts with a gross margin ratio under 5%.
Using a filtered version of the scatterplot graph (see Figure 9.20), Kevin
was able to draw attention to this group of underperforming accounts. The
chart became the crucial Hook for the rest of his data story.

Figure 9.20 The left-side scatterplot shows customer accounts based on
their gross margin and revenue. The color gradient highlights the
profitability or gross margin % for each account. The right-side scatterplot
has been filtered to highlight only the accounts with less than 5% gross
margin.

Rising Insights: Increasing Gross Margin Instead of Generating
Incremental Sales:
Kevin then showed the leadership team how bringing the accounts with less
than 5% gross margin up to just 5% would generate an additional $27
million in revenue and profit. This action would be the equivalent of an
incremental sales increase of $270 million at 10% gross margin.
Furthermore, if the manufacturer could get the less-profitable accounts to
reach the company average of 10% gross margin, it could generate a total of
$40 million in revenue and profit. It would be the same as landing an
additional $400 million in sales at its current 10% average gross margin
(see Figure 9.21). The 5% in gross margin was viewed as an achievable
target, while reaching 10% might take two or three years.



Figure 9.21 If the manufacturer increased the gross margin (GM)
percentage for its worst customers, it could generate incremental profits of
$27 million (5% GM) and $40 million (10% GM). These two gross margin
amounts were the equivalent of incremental sales increases of $270 million
and $400 million respectively.

For one key reason, optimizing the existing business as opposed to winning
new business was viewed as a more viable option. Even if the manufacturer
was able to generate the incremental sales, it wouldn’t have the production
capacity to service additional work without significant capital expenditures,
as they were already operating at full capacity year-round. If it simply
focused on raising its prices to improve gross margin, it could maintain its
current capacity.

Aha Moment: Pricing Adjustments for “Worst of the Worst”
Accounts:
Kevin then focused on the “worst of the worst” accounts as the biggest,
immediate opportunity. The company had $170 million in business that was
at or below zero gross margin. If they could get these accounts to zero gross
margin, it could generate $16 million in incremental revenue and profit.
Essentially, if the company lost this segment of customers, it would make
an additional $16 million by not selling to them any longer. Additionally, it
would free up capacity to take on more profitable work. If these accounts
wouldn’t consider reasonable price increases, the manufacturer had to
consider ending its relationship with them.



Kevin’s team was able to build the case that the risk of losing these
customers was fairly low. It was unlikely that their competitors could offer
better prices, as their company was a major player in the industry with
advantages in terms of raw material buying power and cost structure. If it
was unprofitable work for this major manufacturer, it would also be for
their competitors. If their rivals were willing to take on these accounts, they
would fill their plants with poor margin production, which would mean
higher margin opportunities could come to Kevin’s organization due to
capacity constraints in the industry.

Solution and Next Steps: Delivering a Tough Message
Supported with Data:
Effective communication and sales execution were critical to the success of
introducing this new pricing strategy. While the leadership team was
prepared to lose customers, their preference was to retain them. Aside from
changing the sales team’s commission structure from focusing on revenue
to profitability growth, the salespeople were given a copy of the scatterplot
chart, along with a very basic sales and profitability one-pager for each of
their “worst of the worst” accounts. Equipped with this information, the
sales representatives were able to discuss with customers the
manufacturer’s negative gross margin issue in a calm, factual manner and
deliver the message with confidence.

In Figure 9.20, you’ll find a customer at the far bottom right of the
scatterplots—deep in negative-gross-margin territory. When the information
was shared with this major customer, they responded by saying, “Having
you at negative margin is not a good thing. That doesn’t help either of us.”
The pricing strategy actually ended up strengthening the relationship with
this customer—helping the manufacturer to increase margins significantly
(–$3.2 million to $0.2 million gross margin) in a year and to nearly double
the business in two years ($17 million to $32 million). After two more
years, the account grew to $50 million with $5 million in gross margin—an
incredible four-year turnaround.

Overall, the manufacturer’s profits grew from single digits to over 20%
within three years. The new pricing strategy was instrumental to this
success. Data storytelling not only enabled the analytics manager to gain



buy-in from his leadership team, but it also informed how the sales team
negotiated better pricing with their negative-margin customers.

These two real-world data stories illustrate how effective data storytelling
can transform the fortunes of a team or an entire organization. Neither
example required an excessive amount of data or visuals to tell their stories.
If you take and apply the concepts and principles in this book, you’ll be
positioned to achieve similar success with your own “everyday” data stories
—no matter what shape, size, or flavor they come in.

Data Storyteller: A Guide and a Change
Agent

No one ever made a decision because of a number. They need a story.
—Daniel Kahneman, psychologist, behavioral economist, and author

Data storytelling is transformative. Many people don’t realize that when
they share insights, they’re not just imparting information to other people.
The natural consequence of sharing an insight is change. Stop doing that,
and do more of this. Focus less on them, and concentrate more on these
people. Spend less there, and invest more here. A poignant insight will drive
an enlightened audience to think or act differently. So, as a data storyteller,
you’re not only guiding the audience through the data, you’re also acting as
a change agent. Rather than just pointing out possible enhancements,
you’re helping your audience fully understand the urgency of the changes
and giving them the confidence to move forward.

In an age of rapid digital transformation, organizations are going to need
more data-savvy change agents than ever before. People who can find
insights and turn them into improvements and innovations will be highly
valued in the marketplace. The power of data storytelling can’t be limited to
just a handful of data professionals. Since data is no longer the limited
domain of certain functional areas such as IT, finance, or accounting, it’s
now critical that employees in all departments from Human Resources to
Sales know how to communicate with data effectively. Every organization
—start-up, enterprise, nonprofit, or government agency—needs to invite
more of its people to engage in data conversations. The telling and sharing
of data stories can serve as a much-needed catalyst in developing a stronger,



more diverse data culture. In the journey to becoming a data-driven change
agent, each individual must progress through the following three stages (see
Figure 9.22):

1. Data literacy. First, as I mentioned in Chapter 1, you need to gain a
foundation in basic numeracy skills such as being able to process and
interpret a standard data table or chart. You’ll also need to be familiar
with basic statistics (mean, standard deviation, correlation) as well as
the domain-specific metrics of your role, function, and industry. For
many people, it may have been a while since they last took a math or
statistics class in college. It may be important to refresh these skills so
you can understand and interpret the data correctly. A potentially good
data story will quickly unravel if it’s based on a poor or erroneous
interpretation of the numbers. Fortunately, data literacy skills can be
developed through training and hands-on experience.

2. Data curiosity. The next important step is to develop the desire and
capacity to be curious, ask questions of the data, and seek to expand
your knowledge. While some people may be more inquisitive than
others, curiosity is an innate trait shared by all human beings. Aside
from the time constraints that may be placed on our inquisitiveness,
our environment and mental state can also influence how curious we
are. External factors such as limited data access, poor quality or
irrelevant data, or difficult-to-use data tools can curtail curiosity.
Likewise, internal factors such as apathy, a fear of failure,
overconfidence, or close-mindedness can also prevent us from
exploring data. If these types of barriers can be minimized or removed,
you’ll be more inclined to venture into the data and seek answers to
key questions. The magnitude and value of the insights you discover
will dictate whether they deserve to be crafted into data stories so they
can be fully actualized.

3. Data storytelling. The last step is to learn how to effectively
communicate your insights so they can be clearly understood by
others. No transformation will occur if your message is unclear,
overwhelming, or convoluted. Your data communications also must be
persuasive and memorable if they’re going to stick with your
audiences. If you’ve done a good job preparing and telling your data



story, the audience will embrace your insights as their own and be
motivated to act on them.

Figure 9.22 To become a data-driven change agent, you need to be
sufficiently data literate so you can understand and interpret the data
correctly. Next, you need to be curious and free to explore the data to find
meaningful insights. Last, you need to acquire data storytelling skills so you
can communicate your insights in an effective manner.

If you’re reading this book, you are most likely already data literate and
somewhat curious about data. At this moment, you’re probably interested in
augmenting your existing data storytelling skills. However, if you’d like to
start telling data stories but don’t feel you have a good grasp of the
underlying data, you must first spend time strengthening your numeracy
skills. Because data is the foundation, a weak insight will always
compromise the integrity of a data story, no matter how well it is structured
or visualized. If you have the necessary data literacy skills but lack
curiosity, I’d recommend evaluating what internal or external factors may
be holding you back. The growing amount of available information is
begging to be explored by an inquiring mind that isn’t stuck in neutral.

American folklorist Jack Zipes observed, “The role of the storyteller is to
awaken the storyteller in others.” Due to the circular nature of this process
(see Figure 9.22), an interesting relationship is forged between the data
storyteller and audience. Before you build a data story, you need to be



aware of how data literate your audience is and tailor your content to their
level. As an audience is repeatedly exposed to new insights, the data
literacy level of the participants will be enhanced over time. Just like
regular reading can improve someone’s literacy skills, consuming data
stories on a continual basis will boost their data-literacy abilities.
Furthermore, data stories may spark interest among the audience members
to explore the data for themselves and build data stories based on their own
findings. Gradually, more change agents will be created through the act of
data storytelling, and their voices will be added to an increasingly vibrant
exchange of data conversations.

Your mission as a data storyteller is to ensure each meaningful insight that
crosses your path receives a fair shot at having its story heard. You may
already have several insights in mind that are begging to have their tales
told. Your skill in telling a compelling data story may be the difference
between a problem being resolved or overlooked, an opportunity being
seized or missed, or a risk being mitigated or exacerbated. Poet Dr. Maya
Angelou said, “If you want what you’re saying heard, then take your time
and say it so that the listener will actually hear it.” With data, you not only
want your message heard—you want the audience to see and understand the
insights as clearly as you do. If you’ve uncovered what appears to be a
significant insight (and it falls in the Story Zone from Chapter 4), you must
invest the time and effort to craft a data story that is commensurate with its
weight and importance. If you produce anything less, you do a disservice to
the insight and put it at risk of being discounted or ignored.

Even though the way in which we tell stories has evolved significantly over
the centuries, stories still possess an almost mystical power over us. They
still play an integral role in how we process and store information.
Hopefully, through reading this book, you’ve gained a new appreciation for
narrative’s potential in enhancing how you share your insights. From
Florence Nightingale to Hans Rosling, different data storytellers have been
able to successfully combine data visualizations with narrative to inspire
and drive positive change. Based on the data storytelling principles I’ve
shared in this book, you should be better prepared to follow a similar path
with your own data discoveries.

The Hopi Indian tribe is attributed with the saying “Those who tell the
stories rule the world.” Today, with our increasing reliance on data, the



people who tell data stories effectively will be the ones who influence and
rule our digital world. But to paraphrase one of my favorite storytellers of
all time, the late comic book icon Stan Lee, “with great power comes great
responsibility.” While data storytelling can rescue insights that would
otherwise be lost in a sea of data, it can also be used to distort truth and
mislead people. As truth-seeking data storytellers, our responsibility is to
ensure our data stories lead to enlightenment, not deception. The art of data
storytelling is still at a formative stage in its development, and it is our
shared duty to ensure this digital craft is held to a high standard and
conducted with integrity.

No matter how sound your facts are, how compelling your narrative is, or
how stunning your visuals are, data storytelling will be challenging at times.
Because new insights represent change, you’re going to be confronting the
status quo, accepted traditions, common practices, and institutional norms
on an ongoing basis. While data storytelling can strengthen the delivery of
your key points, it doesn’t guarantee difficult decisions will be easier for
your audience to make.

Dr. Martin Luther King Jr. said, “Change does not roll in on the wheels of
inevitability, but comes through continuous struggle.” Your unrelenting
efforts to provide the numbers with a clear, compelling voice will make a
demonstrable difference—whether it’s to your team, organization,
community, or cause. As this is a relatively new field within the ancient
discipline of storytelling, we’ll continue to see new innovations and
approaches in data storytelling as our capabilities and creativity evolve. Just
as I’ve shared some of the key learnings from my journeys in data
storytelling, I look forward to hearing of your triumphs and trials in crafting
stories from data. Regardless, may your data stories end happily ever after
by inspiring audiences to act and embrace change. Nuff said! (Thanks,
Stan.)

For more information and resources on data storytelling, go to
Effectivedatastorytelling.com.
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design of, 215

in “Do you see what I see?” strategy, 190

experimenting with visual variants of, 211–212

first introduction of, 199

highlighting or hiding elements within, 200–201

major types of, 212–214. See also individual types

perceptual tasks in design of, 215–216

proximity of, for comparisons, 221–223

to reduce misperceptions, 64

repurposing, 207–208

titles of, 243

in US education system story, 289

using data tables vs., 75

visual manipulation in, 259

Chartjunk, 236–237, 246

Chauvet Cave, 25

Childbed fever, 48–52, 73–78
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Chocolate diet study, 121–123

Cholera outbreaks, 101–104

Chord charts, 213

Choropleth charts, 213
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of analogies, 183

of data visualizations, 219

Cleveland, William:

graphical perception model of, 215–217, 219

on graphs, 213

Climax:

Aha Moment as, 172

in Data Storytelling Arc, 163, 164

in Freytag’s pyramid, 160, 161

in Harry Potter books, 161

Closure principle, 201, 202

Cloud charts, 213

CLT (Cognitive Load Theory), 151–153

Cluster (story point), 168–170

Coe, David Allan, on building foundations, 123

Cognitive biases, 55

backfire effect, 63–64

confirmation bias, 142–143



curse of knowledge, 144–145

survivorship bias, 143–144

and System 1, 57

Cognitive load, 206, 232

extraneous load, 151–153, 235

germane load, 152, 153

intrinsic load, 151–153

Cognitive Load Theory (CLT), 151–153

Color(s):

avoiding misuse of, 240–242

nonstrategic use of, 237

as preattentive attribute, 201, 238

Rosling’s use of, 269

of typography, 245

in US education system story, 286–289

Color associations, 254

Colorblindness, 252

Color contrast, 238–242

Color palettes, 240–242

Color polarity, 254

Color scheme, 252

Column charts, 215–218, 259

Common baseline, for charts, 223–225

Common chart types, 213–214

Common fate principle, 201, 202

Communication. See also Data communication



with analogies, 190–193

in data literacy, 7

direct and indirect, 106–107

discipline in, 142, 149

and informing vs. communicating, 13–15

key objectives for, 35–37

meaningful comparisons in, 205

one-way, 106

strength of (high striker analogy), 35–37

to turn insights into actions, 10–12

two-way, 106, 180

Communication models, comparing Data Storytelling Arc with, 166–167

Compare and contrast (story point), 168–170

Comparison(s):

in aligning message and visuals, 221–223

common baseline for, 223–225

common types of, 204

consistency of charts for, 225

meaningful, 203–207

relatable, 257

Rosling’s use of, 272–273

setting scenes to facilitate, 203–207

of “what is” with “what could be,” 175

Comparison charts, 213

Complex data visualizations, 203, 246–247

Composition charts, 213, 233



Computer memory analogy, 150, 191

Concrete insights, 134-135

Confirmation bias, 142–143

Conflict, impact of data narrative amplified by, 187–190

Confounding variables, 146

Connection principle, 201, 202

Consistency of charts, 225

Content, flow of, 262

Context, 203–204

for actionable insights, 135

for data analysis, 6

data as form of, 210–211

data points providing, 177

details of, 93

for insights, data storytelling as, 38–44

from juxtaposition of “what is” with “what could be,” 175

in making comparisons, 203–207

missing, 204

Rosling’s use of additive, 271

Setting as, 175–176

storyteller’s knowledge of, 104

using 4D Framework to find, 128–132

Continuity principle, 201, 202

Continuum of data storytelling, 82–85

Contrast:

color, 238–242



typography for, 245–246

Convention adherence, 253–255

Cook, John, 72-73

Cornell University, 41–42

Correction gap, 72

Correlation fallacy, 145–147

Cortisol, 66–67

Counterevidence, 62–64

Counterintuitive insights, 116–117

Coupland, Douglas, on storytelling, 159

Cox, Amanda, on data, 155

Coxcomb charts, 100

Crafting data stories, 265–302

considerations in, 114–118

deconstructing data stories, 277–291

effort involved in, 44

everyday examples of, 292–298

key objectives in, 266–267

need for, 37

Rosling in The Joy of Stats, 267–276

storyboarding in, 171

story points in, 170

and storyteller as change agent, 298–302

Credibility:

and deceptive practices, 261

of storyteller, 105



Cron, Lisa, on stories, 47

Cuneiform, 25

curse of knowledge, 144–145

D
Damásio, António, 54–55

Dark gridlines, 236

Dashboards, automated, 96

Data:

aggregating, 232, 233

approachable and engaging, see Visual design

as change driver, 4

combining narrative and, 37–39

combining visuals and, 39–43

in driving value from analytics, 11–12

as essential data story element, 30–32, 88–89

falsifying, 71

filtering out, 155

as foundation of data stories, see Data foundation

humanizing, 183, 267, 272

imperfections in, 125–126

instilling trust in, 258–261

key criteria for, 51

as key strategic asset, 5

overlapping, 234–235

quality of, 88–89



relevance of, 124–125, 261

responsibility for, 5–6

shelf life of, 124–125

summarizing, 273

surplus, 232

telling the story of, 15–16. See also Data stories

trustworthiness of, 88–89, 125–126, 261

underpinning kaizen and lean methodologies, 4

value generated from, 7–8

visualizing the right data, 207–212

volume of, 5

Data analysis, 123

asking the right questions in, 127, 128

communication in, 10, 11

and data forgeries, 138–141

discipline in, 142, 149

in everyday lives, 6

people dynamic in, 10–11

responsibilities for, 5–6

Data analysis process, 136–141, 174

Data cameos, 139–141

Data charts, see Charts/data charts

Data communication:

in data storytelling continuum, 83–85

forms of, 95–97

newness of data storytelling for, 182



by usage of data story elements, 95

Data culture, 298

Data curiosity, 299–300

Data cuts, 138–139, 141, 153

Data decorations, 140–141

Data-driven change agents, 298–302

Data forgeries, 138–141

data cameos, 139–141

data cuts, 138–139, 141, 153

data decorations, 140–141

Data foundation, 30, 88–89, 121–155

analysis process, 136–141

biases and fallacies affecting, 142–149

central insight, 127–132

and chocolate diet study hoax, 121–123

determining actionable insights, 132–135

examining data points, 123–124

and information overload, 149–155

relevance of data, 124–125, 261

trustworthiness of data, 125–126, 261

Data intervals, 260

Data journalism, 96, 232

Data literacy, 7–8

of audience, 112–113, 300

for change agents, 297–298

Data points:



audience’s questions about, 175

as building blocks of stories, 124

examining, 123–124

filtering, 155

highlighting importance of, 201, 202

leading to central insight, 91–92

relatable, 258

sequential introduction of, 91

as story points, 167

to support plot or context, 177

Data presentations, aligning with data story elements in, 97

Data stories. See also specific topics, e.g.: Crafting data stories

audience considerations in, 111–113

as bridge between logic and emotion, 70–73

complete, 178

delivery of, 262

in driving change, 15–16

essential elements of, 30–33, 86–94. See also individual elements

and literary stories, 88

misperceived as just visualized data, 82, 83

modifying, for unique situations, 277

predefined, 139–140

purpose of, 90

storyteller’s assembly of, 105

structure of, 93. See also Narrative(s)

uniqueness of, 95



weaving data and narrative in, 37–39

Data storytelling. See also Storyteller(s); specific topics

appropriateness of, 83–85, 114–118

challenges in, 300

communication skills in, 298

data visualization vs., 82

defined, 86

as form of persuasion, 32–33

intent of, 71

misuse of term, 82

new interactive forms of, 96

power of, see Power of data storytelling

tactics used by Rosling in, 268–273

Data Storytelling Arc, 163–167

Data storytelling continuum, 82–86

Data tables:

data charts compared to, 41

Semmelweis’ use of, 75

using data charts vs., 75

Data trailers, 181, 182, 292–293

Data visualizations, xi. See also Visuals; individual types of visuals, e.g.:
Graphs

assessing needed type of, 214–215

bringing insights to life through, 75

choosing, 212–219

complexity of, 203, 246–247



data storytelling vs., 82

design of, 263. See also Visual design

in enlightening audience, 31

explanatory, 138

exploratory, 136, 137

function of, 94

importance of, 199

main points of, 221

to minimize extraneous load, 153

Nightingale’s use of, 98–101, 104

NLG vendors’ perspective on, 108

persuasiveness of, 41–44

purposes of, 82

Snow’s use of, 101–104

static nature of, 96, 97

and storyboarding, 171

story points in, 170

types of, 212–214

Data visualization tools, 207

Date ranges, 260

Daydreams, 26

The Debunker’s Handbook (John Cook and Stephan Lewandowsky), 72–73

Deceptive practices, 259–261

Decision(s):

in driving value from analytics, 11–12

on whether to share insights, 12–13



Decision making:

amount of information necessary to support, 154

data analysis in, 6

influences in, 12

logic vs. emotions in, 53–60

in mock jury trials, 38–39

perceived cost of not making decisions, 179

rational, 55

Systems 1 and 2 in, 55–58, 60

weighing options for, 178

Deconstructing data stories, 277–291

Delivery of data stories, 262

De Mello, Anthony, on truth, 157

Deming, William Edward, on questions, 132

Denning, Steve, 18–24

Dénouement, 160–162

Descriptive, explanatory vs., 90–91, 108

Descriptive titles, 243

Design, see Visual design

Details, contextual, 93

Deviation between values, 211–212

Diagrams, 254–255

annotations on, 107

polar area, 99, 100

Sankey, 213, 214

Voronoi, 103



Dickman, Robert, on stories, 70

Direct communication, 106, 107

Direction, in visuals, 254

Direct labels, 249

Discipline, in analyzing/communicating data, 142, 149. See also Biases;
Logical fallacies

Disconnected annotations, 244

Discussion, allowing time for, 180

Disruptive insights, 115

Distribution charts, 213

Ditto, Peter, 61

Diverging bar charts, 224

Diverging color palette, 241

Diverging column charts, 288

Diversity, of audience, 113

Docter, Pete, 92, 93

Donut charts, 213, 216, 233, 255

Dopamine, 60

Dot density maps, 213, 214

Dot plots, 217, 253

Doyle, Sir Arthur Conan:

on data, 121

on theorizing, 142

“Do you see what I see?” strategy, 190

Dramatic elements, 92–93

Dramatic tension, 175



Dreams, 26

Drill down:

Rosling’s use of, 272–273

as story point, 168–170

Driving action:

power of data storytelling in, 33–37

Solution and Next Steps for, 178–179

stories vs. statistics in, 28–29

Driving change, 1–18

communicating to turn insights into actions, 10–12

communicating vs. informing in, 13–15

and data as everyone’s responsibility, 5–6

data for, 4

data literacy for, 7–8

data stories in, 15–16

data story elements for, 32

difficulty of, 12–13

and importance of change, 3–4

Solution and Next Steps for, 178–179

through insight, 8–10

Dual y-axis bar charts, 208, 234

Duarte, Nancy, 175

Dumbbell charts, 213, 219

E
Ecommerce data story example, 165–167, 170, 173, 178, 179



Edison, Thomas A., on the value of ideas, 8

Education system story, see US education system story

Emotion(s):

in decision making, 53–60

using data stories as bridge between logic and, 70–73

Empathy, 67

The Empire Strikes Back, 181

Empowering audience to act (storyboarding step), 178–180

Enclosure principle, 201, 202

End (in story structure), 159–160, 163

Engagement:

dramatic elements for, 93

good visual design for, 248–249, 255

images for, 256

narrative and visuals elements for, 31

as objective of storyteller, 267

Engaging analogies, 193

Engaging audience:

informing audience vs., 3

through conflict, 188

Engaging data, 248–258. See also Visual design

Engaging insights, 183

Enlighten:

as objective of storyteller, 266

visuals element to, 31

Entertainment, based on narrative and visuals, 31



Erroneous proportions, 260

ESSA (Every Student Succeeds Act), 285–286

Ethos, 32–33

The Etiology, Concept, and Prophylaxis of Childbed Fever (Ignaz
Semmelweis), 51

Every Student Succeeds Act (ESSA), 285–286

Evidence. See also Facts

and confirmation bias, 142–143

juries’ perception of, 38–39

Executives:

data entrusted to, 5

summarizing analysis results for, 113

who “just want the facts,” 181–182

Executive summaries, 113, 181

Expectations:

of amount of information necessary to support decision making, 154

of audience, 111–112, 189

Expected insights, 115–116

Explanation:

moving from exploration to, 136–141

narrative element for, 31

as objective of storyteller, 266

Explanatory, descriptive vs., 90–91, 108

Explanatory data visualizations, 138

Explanatory focus, 90–91

Explanatory phase:



discipline in, 149

pivoting from exploratory phase to, 206, 231

Explanatory titles, 243

Exploration, moving to explanation from, 136–141

Exploratory data visualizations, 136–137

Exploratory phase:

access to data in, 231

discipline in, 149

pivoting to explanatory phase from, 206, 231

Exposition, 160–162

External conflict, 187

Extraneous load, 151–153, 234

Extraneous noise, 234–237

Extrapolation, 289
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alternative, 59, 63

assembling story/narrative from, 38–39

defensive reaction to, 70

disruption of narratives surrounding, 29

memorability of, 38
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FiveThirtyEight.com, 279
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layering for, 246–247

in manufacturing gross margin story, 294, 295

text for, 243–245
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Anscombe’s Quartet, 199

and persuasiveness of information, 41–42

to reduce misperceptions, 64
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Guidelines, on visuals, 250
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Heuristics, 55, 142, 200
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of information, 238

visual, 245
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of data points, 201, 202

Rosling’s use of, 270–272
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High striker game, 35–37
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Hofmann, Hans, on the unnecessary, 231
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brain’s processing of, 55–57
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controlling unfolding of, 193
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Krotoski, Aleks, on functions of stories, 95

L
Labeling:

as design principle, 249–250

overuse of, 237

Rosling’s use of, 268–273

selective, 270–273, 287

size of labels, 269

in US education system story, 287–290

Landay, William, on good stories, 190



Law of Prägnanz, 203, 219

Lawrence, Caroline, on plot, 167
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