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To our parents, who shared a love of art and joy of teaching 

that we try to pass on to those communicating with data.
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Foreword

It’s been more than a decade since I took my frst statistics course in college. Unlike for many, 
my introduction to statistics brings back happy memories of an enthusiastic professor who 
jaunted up and down the stairs of the lecture hall. It’s not easy to get excited about begin-
ning concepts in distributions and hypothesis testing, but he pulled it of. I grew interested 
in working with and understanding data which eventually led to many years of graduate 
school. I had no clue back in college that statistics—or more generally, using data—would be 
so popular now. I just liked to play with data. And there’s a lot of data to play with these days.

Every day I read or hear about companies and organizations that use data in some way. 
There’s a wide array of applications: improving business, providing better service to custom-
ers, helping to make the lives of others easier, or communicating complex processes. There’s 
an excitement. People want to gain insights from all this data they collected.

There’s a gotcha though, and it’s a big one. You can’t just take a stream of data, plug it into 
the most expensive software you can fnd, and gather instant results—regardless of whether 
you’re one person or a big organization. It’s never that easy. Anyone who tells you otherwise 
either doesn’t know what he is talking about or is trying to sell you something.

As someone focused on data visualization, I would love to build a dashboard or develop an 
interactive tool that enables people to understand their data in an instant. No background 
needed. However, you have to learn how to use the tool before anything worthwhile comes 
of it. You must know what data represents and how to analyze and interpret.

When you start to look at how an entire organization can grow more fuent in the language 
of data, you introduce other challenges. Those in management have diferent responsibili-
ties than those working on the foor, but there must be a proper foundation for everyone 
to work together in an efective way.

Zach and Chris Gemignani, co-founders of Juice Analytics, help groups with these challenges 
every day, and now they educate others with Data Fluency. The two brothers and their team 
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have been consulting long before “big data” became a thing, before Google’s chief econo-
mist Hal Varian said that the job of a statistician is sexy, and before I started FlowingData. 
The Gemignanis’ experience shows in their articles online and in this book. Their advice 
is practical but general enough so that you can apply frameworks to your own situation. 

When I frst searched for “data visualization” years ago, the Juice Analytics site was one of the 
frst ones I found and still subscribe to today. So I was excited when Zach and Chris agreed 
to write Data Fluency. However, this isn’t a book about visualization. It certainly covers the 
topic, but Data Fluency provides a wider view. 

When you have visualization foating around in your organization—reports, talking slides, 
and data displays—does it actually matter if no one looks or gets anything out of it? It ends 
up in the recycle bin or as background noise. You can have the most efciently designed 
charts in the world, but at the end of the day, you need people to pay attention. The goal 
is to bring data closer to the front so that everyone from management on down can make 
better informed decisions.

At the same time, there is no promise of a panacea or a new tool to make all data problems 
go away. It’s a realistic view that stems from the Gemignanis’ experience. They understand 
that often a lot of moving parts in groups might move slower than others or are difcult to 
change. I’m just a one-man show with FlowingData, but in my own consulting work, I under-
stand the pains of bureaucracy all too well. The key is to work with the areas that do change 
and go from there. Data Fluency is an excellent guide to fguring out how you can do this.

Sitting here, thinking about what data might look like another decade from now, I can only 
imagine more of it, at a more detailed level. In the present day, the rate of collection far 
exceeds the rate at which we can understand. However, the growing rate at which people 
want to understand is a diferent story. So the more people who can learn the language of 
data now, the better we will be for it later.

Nathan Yau



Introduction

How do you change minds?

My brother and I huddled in my basement, putting the fnishing touches on 
our analysis. The sun had set and our presentation was the following morn-
ing. We had spent the last month gathering data about student retention at 
online schools. We wanted to know what caused students to leave and what 
kinds of students tended to stay.

We had the slides to share with the executive team. The presentation sum-
marized an attrition model, segmented the student population, and ofered 
recommendations. Yet we felt something was missing.

How could we teach people to care?

Behind our numbers were individual students who chose the online school, 
took out student loans to pay for their education, spent hours with the online 
coursework, consulted with teachers, and tried to keep up with the schedule. 
Our analysis fattened the individual stories, successes, and struggles of these 
students. How could we bring real life back into our presentation?

As the clock ticked toward midnight, we got an idea: We’d create an animated 
movie. It would show how every student found their way into the school from 
diferent points of origin, how they progressed through their schoolwork, and 
how they eventually made the decision to stay or leave.

The movie-making was more quick and dirty than elegant. We constructed 
images showing where each student existed on their journey then joined them 
into a single image for each day of the school year (Figure 1). The students 
were positioned precisely and moved like stop-motion fgures. Finally, Chris 
wrote a script to generate hundreds of single-day snapshots then weaved 
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them together into an animation. For a couple of tired data junkies, our couple 
minutes of movie magic felt like a Spielbergian masterpiece.

The students marched across the screen on their way to joyful completion or 
disappointing withdrawal. The data had new life. And it sparked a conversa-
tion with our client.

That creative exercise ignited a passion. We had started Juice Analytics a few 
months prior, knowing that we wanted to help businesses gain insight and 
understanding from their data.

That night helped us turn from focusing solely on the numbers to how they 
are communicated. We realized we wanted to fnd better and more creative 
ways to help people understand data. Could we bridge the gap between data 
analysts and the people who can take action from their work? 

Figure 1 A point in time from our movie about student retention



Introduction | xxiii

For almost a decade we have pursued this goal. Juice Analytics has worked 
with over a hundred companies—from start-ups trying to deliver data to their 
customers to global brands looking for better ways to communicate data to 
executives. We’ve designed engaging interactive dashboards, reports, and 
analytical tools—all with the goal of helping real people make sense of and 
act on data.

Along the way, we’ve learned a few important lessons.

DATA IS THE NEw LANGUAGE 
OF BUSINESS

Data is a medium to communicate and convince. Its value has been recognized 
and elevated over the last few years. Media sites such as FiveThirtyEight (from 
ESPN) and Upshot (from The New York Times) are creating public discussions 
that combine data analysis and visualization with journalistic storytelling. 
These sites are a public expression of a trend that has been percolating within 
many smart organizations.

However, not everyone is comfortable communicating with data. Many of the 
audiences we design for—administrators, attorneys, marketers—are unfamiliar 
and inexperienced with getting value from data, even in small doses. One of 
the great challenges of data communication is building a dialogue. As much 
as a speaker must express himself through clear, accurate data presentation, 
the audience needs to be a willing and capable recipient. Presenters of data 
need to meet their audiences where they are, in ways that their audience can 
comfortably engage with the content.

How do you create common ground for more efective data communication? 
You can start by teaching the fundamental grammar of data visualization: 
metrics, dimensions, distributions, relationships, outliers, and variance. You can 
encourage good choices for how to express data by picking the right chart to 
emphasize the important elements in the data. You can learn from the expert 
data communicators to see how they fuently use the language of data.

More than ever, data will be a large part of how you convey messages. You 
need to ensure that everyone in your organization can participate in the 
discussion.
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DATA COMMUNICATION IS 
A SOCIAL PROBLEM, NOT A 
TECHNOLOGy PROBLEM

For years, many organizations found it important to strive for data volume 
and invest in bigger databases and feature-rich platforms. Lost in the focus 
on size was the real prize—actionable insights in the hands of people who 
can do something about it. The frst generation of business intelligence was 
about delivering complex, full-featured solutions designed for the IT team. Yet 
vast quantities of data collected by organizations remain disconnected from 
the people who might make use of it.

Making data useful is a problem that ultimately must be solved by people—
people who understand the specifc context of the data, people on the front-
lines of decisions, and people who deeply understand the problems that 
data can illuminate. Data is useful when people use it to tell stories, craft 
compelling visualizations, and construct thoughtful analyses. People are the 
missing ingredient.

Unlocking the value of data takes more than individual eforts. It takes the 
interactions between people who communicate with data, discuss meanings, 
and debate what actions to take. There is a need for a data culture within 
organizations that embraces informed decision making.

Data is a cold, lonely medium on its own. Data needs to be humanized and 
human-sized. It needs to be made relevant to the audience by being clearly 
linked to relatable problems. It should be presented in intuitive, visual, and 
simple ways. And like any language, data should be about conveying meaning.

CONNECTING AND COLLABORATING

Much of the conversation on data occurs across the great divide between 
those who have a cultivated knowledge of data and those who have respon-
sibilities that seldom involve digging into data. There are language barriers, 
biases, and misconceptions between these groups of people.

On the one hand, consider a data analyst who has created a complex spread-
sheet that helps explain inefficiencies in operations or perhaps defines 
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marketing channel attribution. To do this they have learned the intricacies 
of APIs, how data is collected and defned, where it is gathered and how it 
can be joined to other data. To them, data is a fashlight illuminating a bit of 
truth in a chaotic world.

The analyst’s boss comes from an entirely diferent world. She is equally smart 
and invested in fnding ways to improve the organization’s bottom line, but 
she has little attention or time for a detailed spreadsheet or black-box data 
algorithm. She’s more likely to be moved by a compelling story than a table 
of numbers.

If these types of people can fnd a way to collaborate, the organization can 
beneft. The analyst’s work can see the light of day and drive smarter deci-
sions. His manager can help keep the focus on the pressing problems where 
better analysis can impact actions.

Our goal has been to create a productive dialogue among those who are data 
fuent and those who are just learning the language of data. If we can do this, 
we can connect people who can ask the best questions with those who can 
answer the questions.

TURNING DATA INTO ACTION

I was presenting to an audience about the untapped value of data when I saw 
a hand shoot up in the back of the room. It belonged to a serial entrepreneur 
who I had known for years. He commented to the crowd, “Data isn’t valuable. 
In fact, it is costly. Think about all the money that goes into gathering, stor-
age, management, and software. The insights that can be found in the data, 
isn’t that what’s valuable?” He ofered a valuable distinction. But maybe we 
should go further. It is only through actions taken that true value that can be 
unleashed from data.

The data industrial complex—big business intelligence providers like IBM, 
MicroStrategy, and SAP—have plenty of incentive to make you believe that 
gathering more data is a source of value. More data needs more powerful 
tools with complex feature sets. Bigger data is better data.

Don’t buy it.
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A core principle of product design, according to Joshua Porter, Director of 
User Experience for HubSpot, is “Usefulness is job #1.” He goes on to say, “If 
your product is not useful, if humans do not fnd use for it, then the design has 
failed. Your product must help people do something valuable in their lives.”1

Your data is made useful when it helps people do something better in their 
job. When data is communicated in ways that are easy for people to grasp, 
the information can drive dialogue and discussion. The insights and stories in 
data can get people talking in a productive way. And from these discussions 
come better decisions and actions. Without this journey of insight to action, 
all your data might as well be hot air.

VISUALIZATION IS ONLy A PIECE OF 
THE SOLUTION

The human brain has an incredible ability to absorb and process visual infor-
mation. We may not remember someone’s phone number or the name of 
that person we just met, but our visual systems can put computers to shame. 
Those annoying CAPTCHA systems used to verify that you aren’t a spamming 
robot are evidence that our minds can process information and fnd patterns 
with ease. This is the foundation on which data visualization has been built.

Over the last decade, we have had a front-row seat to watch the explosive 
growth of data visualization. In 2005, we started blogging about data visual-
ization and a handful of passionate practitioners and academics were at the 
core of a fedgling data visualization community. Today, there are dozens of 
conferences, established academic programs, and thousands of designers 
eager to visualize your data in an infographic.

Lost in this beehive of activity is a simple fact: Data visualization is but a means 
to an end. That end is to efectively communicate ideas and insights by trans-
forming and representing numbers in ways that everyone can understand. The 
means can—and must—go beyond charts, infographics, and sophisticated 
interactive visualizations.

How do we reach beyond infographics? Helping an audience work with data 
requires creating a logical fow through the information—a fow that has a clear 
beginning and an end that can lead to actions. Good data communication 
means providing guidance about the meaning of data elements and timely 
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insertion of contextual information. Presenting data isn’t just about how that 
data is visualized, but also about how the user can interact, explore, and have 
a great experience that works with what they already know.

If data is a new medium for communication, there is something to be learned 
from the many other forms of communication that have come before—like 
print, photography, and flm. A movie director does much more than string 
together a series of images. He connects to the viewer by artfully combining 
elements like music, sound efects, editing, and cinematography. 

The role of the data communicator is similarly complex. The goal should be to 
create “information experiences” that transform how audiences think about a 
subject and make better decisions.

Whether better decisions are made with data often depends on organizational 
dynamics. Organizational culture deeply infuences whether “data products” 
lead to better decisions. Processes need to support efective data communica-
tion. And, in dynamic organizations, efective data communication constantly 
shapes better processes, systems, and decisions.

It is these lessons, and many more, that we share in Data Fluency. Our ambi-
tions are broad. We hope to construct a roadmap that organizations large and 
small can use to improve how they work with data.

wHO IS THIS BOOk FOR?

The journey to data fuency is important for any organization that wants to 
have data inform decision-making. It takes a diverse set of people to build 
the skills and culture for data fuency. Whether you are a leader or an analyst, 
this book ofers practical guidance to help you and your organization on this 
journey. Data fuency requires:

 ⬛ Organizational leaders who want to create a culture of data commu-

nication and usage, and need to build a team of savvy data consumers 

and analysts. 

 ⬛ Data novices who are beginning to learn how to communicate 

with data.

 ⬛ Experienced analysts who work deeply with data and need to effec-

tively communicate their findings.
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 ⬛ Data product authors who design and create dashboards, reports, 

and data-rich applications, and want their work to engage their 

 audiences.

 ⬛ Technology leaders who are responsible for managing data, creating 

data solutions, and ensuring the organization extracts maximum value 

from its data assets.

 ⬛ Human Resource managers who need to select and train their staff 

with the skills necessary to work with data.

The frst chapter explains the Data Fluency Framework in detail. With an 
understanding of the Data Fluency Framework, Figure 2 identifes a few of 
the best chapters to focus on if you are interested in quickly getting to the 
content most relevant to your role. 

NOTE

1. Porter, Joshua. “Principles of Product Design.” Bokardo.com, n.d. 
Retrieved from http://bokardo.com/principles-of-product-design/

3. How Organizations Struggle
Diagnose the challenges your
organization is facing

Chapter Organization
Leader

Technology
Leader HR Manager Content

Creator Data Novice

4. Consumers Guide to Data
The skills you need to have to
become an effictive consuer
of data

5. Producers Guide to Data
The skills to communicate
with data

6. Data Fluent Culture
Creating conventions and
standards for a data fluent
culture

7. Data Product Ecosystem
Creating an environment for
the fluid and efficient sharing
of data presentations

Analyst

Figure 2 Chapter Guide



Chapter 1

The Last Mile Problem

Water, water, everywhere, and all the boards did shrink;
Water, water, everywhere, but not a drop to drink.

Samuel Taylor Coleridge 

The Rime of the Ancient Mariner

The Texas Oil Boom at the turn of the 20th century saw populations 
in Dallas double and double again in a few short years. This tremen-
dous growth was driven by a wholesale shift of the U.S. economy and 
infrastructure to automobiles. The frst Ford Model T left the factory 
on September 27, 1908. Less than 20 years later, in 1927, Ford had 
produced 15 million cars as supply and demand caused a massive 
societal shift—the United States literally drove into a new society.  

Similarly, the advent and widespread use of the personal computer at the end 
of the 20th century led to a new boom: the Information Age. Thirty years after 
the launch of the personal computer, we entered a new era of big data and 
data-driven decisions that has been compared to the oil boom. Certainly the 
hype is gushing and hopes are high that data will deliver smart insights and a 
more intelligent enterprise.

This is the promise, but here’s the hitch: Although generations of teenagers 
have learned how to drive as a rite of passage into adulthood, and with it have 
found new degrees of freedom, we have not systematized the acquisition of 
skills essential to ensure data fuency. The language at the heart of the highways 
of commerce, now, and even more so in the future, is available to relatively few.
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The 1920s and 1930s saw the advent of factories to efciently mass produce 
automobiles, and generations of insight inform our patterns of consumption 
of this critical product. Almost 100 years later, a critical set of skills is now 
needed to ensure individuals and organizations are thoughtful consumers of 
data, and emerging skill sets are essential to produce data-based presentations 
and actionable data products.  

It is to the development of this critical set of skills—those of being informed, 
capable consumers of data, and of being accomplished producers of data 
presentations and products—that this book is dedicated. Our goal is to help 
individuals and organizations understand and develop data fuency, as we con-
tend it is the new language, the new highway, of commerce in the 21st century. 

THE INFORMATION AGE: DRIVING THE 
NEED FOR DATA FLUENCy

Fantastic advances in data storage capacity have fundamentally changed 
the trade-ofs we need to make regarding what to keep and what to delete. 
Rather than having to carefully decide what elements of our digital reality to 
capture and which to throw away, we can now keep everything. We can have it 
all—and we do. According to independent research organization SINTEF (The 
Foundation for Scientifc and Industrial Research), 90 percent of all the data in 
the world has been generated over the last two years.1 With more Instagram 
pictures, more tweets, more history of where customers go on the web, we 
are rapidly growing the amount of data we can sift through. 

In a sense, the raw materials for informed decision-making have never been 
more plentiful. Yet the promise of data nirvana still seems far of. Students, 
scholars, employees, and executives are often still making crude decisions 
based on chance, gut, or whims of the crowd. In this era of data as the new 
oil boom, where’s the payof? Are we making better decisions and are we 
better able to understand our world? Are we driving cars or still riding horses 
along the digital highway? 

On the ground, in the organizations we’ve worked with at Juice Analytics, 
people are often frustrated by their inability to efectively use data. They’ve 
built data warehouses, invested in expensive business intelligence solutions, 
and spent fnite fscal resources to hire data scientists. They’ve data-mined, 
analyzed, defned key metrics, and created dashboards. Despite these eforts, 
data is often under-used and misunderstood. 
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Few people, and fewer organizations, consistently engage with the data and 
use it to guide their thinking. Our vision is for everyone, from front-line cus-
tomer service agents to senior executives, to leverage the mountain of data at 
their disposal. Forget the complex Wall Street trading models or IBM’s Watson 
computer diagnosing disease—data in your organization can and should be 
used in simple, incremental ways to improve conversations, focus resources 
on priorities, and make small, everyday decisions with clarity.

Making use of data is a problem common to organizations large and small, 
public and private, and across market segments. According to a study con-
ducted by the consulting frm Avanade, “more than 60 percent of respondents 
said their employees need to develop new skills to translate big data into 
insights and business value.”2

With all the promise that data holds, and the hope that data can help us make 
more informed decisions, the big question is: What is causing the gap between 
the vast opportunity of data and the reality of organizations struggling to act 
on this data? Here are a few theories:

1. Many people are data phobic and unwilling to engage with data to 
make decisions.

While at a leading Internet media company, we witnessed analysis teams 
dutifully churning out detailed reports about how online content was 
performing while the report recipients, content managers, dutifully 
ignored the information. Decisions had always been made based on gut 
and continued despite more and more detailed data about content usage 
and users.

2. Technology and personnel limitations constrain organizations’ ability 
to work with their data sources.

Many organizations we encounter lament their spreadsheet-driven culture. 
Every department has its own mechanism for gathering, analyzing, and 
reporting on its unique data. No consistent “source of truth” exists and 
data analysts become indispensable because they are the only people in 
the organization who know how a fnancial model works, how to access 
and understand the data sources, and its strengths and weaknesses. People 
in these organizations wish for a technology solution that could bring all 
the information together and make it available to all decision makers in 
interactive, visual dashboards. 
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3. Organizational constraints inhibit the efective use of data.

In school districts around the country, superintendents often lament the lack 
of good data. Indeed, the Gates Foundation is currently putting signifcant 
resources into developing district level dashboards to inform decisions. 
Yet, critical organizational challenges remain with respect to collecting 
the data in a timely manner, linking data to competency and performance 
assessments, and engaging teachers in the process.

We believe that data-phobia, technology limitations, or organizational dysfunc-
tion are symptoms of something broader—not the root causes of the lack of 
payof we are currently realizing from data. The root cause is something we 
call “the last mile” problem. Fundamentally, failing to use data isn’t a techno-
logical problem, but a social problem.

The last mile analogy comes from telecommunications where bridging the fnal 
few feet from the big pipes carrying gigabytes of Internet trafc throughout 
your city to each individual house is the most costly. With data, collecting and 
storing information is the easy part. The technologists have done their job. It is 
analytics, application, and adoption that pose the greatest challenge. Although 
data storage can be done en masse, the last mile is personal and often orga-
nization-specifc. Revealing insights, infuencing decisions, and taking action 
requires skill and motivation at a personal and organizational level. This is the 
missing link—the last mile—requiring individual and organizational data fuency. 

This book is about how organizations can more efectively communicate with 
data—both internally and with external constituents. It is about people and 
the specifc skills needed to be capable consumers and efective producers 
of data-based reports and presentations. 

DATA FLUENCy: UNLOCk THE 
POTENTIAL ENERGy OF DATA IN yOUR 
ORGANIZATION

In many ways, data is like oil—and it is certainly so in the economic engine 
of your organization. Just like you can’t pull crude oil from the ground and 
pump it directly into your gas tank, or mold it into a plastic LEGO® brick, you 
can’t dump data into an organization and expect it to be useful. Creating 
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value from data is a complex puzzle; one that few organizations have solved. 
Although there isn’t a simple answer (and thus why so many organizations 
struggle), the good news is that understanding the nature of the problem 
ofers a starting point for our path forward. Data fuency is the path—the 
ability to use the language of data to fuidly exchange and explore ideas that 
are important to your organization. 

In this book, the goal is to help you unlock the potential of data in your 
organization. Your data challenges have less to do with technologies and 
organizational constraints, and more to do with developing the capacity of 
data consumption and production within individuals and organizational teams. 

Data fuency applies to individuals (everyone needs the skills to “read and 
write” and “listen and speak” using data) and also to organizations that must 
create an environment that rewards productive data conversations. There are 
many practical resources and books that address individual data skills. However, 
there are fewer resources for helping transform an organization to achieve 
data fuency. This book draws on foundational organizational development 
literature as well as best practices from current industry leaders.

The goal is to ofer a framework that can help you understand the pieces 
required to construct a data fuent organization. At the same time, it provides 
practical guidance that you can act on. You don’t live in the theoretical, so 
the insights in this book won’t stop there, but instead are rooted in real-life 
examples intended to provide actionable guidance. 

The advice will be technology-agnostic. There are many tools that can help 
you communicate with data more efectively. You will like some more than 
others, and circumstances often dictate what you have to work with. The guid-
ance ofered in this book can be applied across the full spectrum of particular 
products or platforms you utilize and can help you make the best of them.

BIG DATA AND DATA METAPHORS

Data is everywhere. Peta- and exa- and zettabytes of data. Amounts that 
require mind-blowing analogies, like the 40 zettabytes of digital data that 
will be generated by 2020—a fgure estimated to be 57 times the amount 
of all the grains of sand on the beaches of the earth!3 Though the amount is 
staggering, data is also captured from more sources and at a faster pace than 
ever before. In lockstep with the increase in the amount and kinds of data has 
been the technological capacity to house, store, and analyze it.
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Big data—that is, the volume, velocity, and variety of information currently 
being gathered and stored4—represents the next great frontier, not only for 
business, but also for other sectors, including government, education, and 
healthcare. Anecdotes about the sophisticated use of data can catch your 
imagination and excitement:

Billy Beane’s use of statistics to help the Oakland A’s acquire undervalued players, 
an act that led to a playof berth for a team that spent one-third the amount 
on salary as the New York Yankees.

Google analyzing Internet search patterns to provide early warning signals for 
fu and dengue fever outbreaks. 

The United States Federal Government funding initiatives across departments 
to “greatly improve the tools and techniques needed to access, organize, and 
glean discoveries from huge volumes of digital data.”5

Technology professionals, business leaders and academics all view data as 
a means to forecasting, reduce costs, identify new business opportunities, 
improve research, and improve sales efciency and efectiveness. As a result, big 
data startups have fooded the market. Venture capitalists are investing more 
than one billion dollars a year in the sector, funding hundreds of companies.6

The possibilities truly seem endless. Imagine, all your enterprise data, seam-
lessly integrated, available anywhere, anytime, just waiting to be translated 
into dollars. In this regard, data truly does seem like the new oil. In fact, there 
have been many metaphors used to describe our current era of big data. Tyler 
Bell, who is a big data industry analyst for O’Reilly, classifed these according 
to the following typology:

 ▪ Natural resources (“the new oil,” “goldrush” and of course “data min-
ing”): Highlights the singular value inherent in data, tempered by the efort 
required to realize its potential.

 ▪ Natural disasters (“data tornado,” “data deluge,” data tidal wave”): Frames 
data as a problem of near-biblical scale, with subtle undertones of assured 
disaster if proper and timely preparations are not considered.

 ▪ Industrial devices (“data exhaust,” “frehose,” “Industrial Revolution”): 
A convenient grab-bag of terminologies that usually portrays data as a 
mechanism created and controlled by us, but one that will prove harmful 

if used incorrectly.7
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Of course, the metaphor that may resonate with you is largely determined by 
your organizational capacity. Are you like 73 percent of a recently surveyed 
group of U.S. business and IT executives who admit converting large data 
volumes into actionable intelligence remains a challenge?8 Or are you like 
more than one-half of a representative sample of business leaders in the 
world that say that they have more data than they know what to do with? 
Do you view data as crude oil, something to be extracted, processed, and 
refned, a precious resource that must be converted if it is to be transformed 
into something of value? Or like gold, something to be targeted and mined? 
Or maybe a fre hose, essential when there’s a fre, but overpowering when 
you just want a drink? 

Clearly, embedded in these metaphors are a range of attitudes toward the data 
boom—from a fever pitch of excitement to dire warnings about the use (and 
abuse) of big data, warnings seemingly substantiated by high-profle data leaks.

Falling somewhere in between these two extremes are the vast majority of 
people, individuals who view data as valuable but are frustrated by an inability 
to capitalize on its value. Even leading research company Gartner sees big 
data slipping into the trough of disillusionment as interest begins to wane and 
organizations become frustrated as implementations fail to deliver value.9

So what has caused the fall? Why are many beginning to lose faith in the pos-
sibility and promise of data?

Simply stated, there is a growing recognition among many that gathering data, 
developing sophisticated storage systems, and hiring data scientists will not 
automatically translate into a competitive advantage. The eforts of countless 
executives, healthcare companies, school districts, and other governmental 
and nongovernmental organizations are a testament to this. A 2013 survey 
of companies that have implemented business intelligence solutions, shows 
that just 28 percent feel that the investment has delivered signifcant business 
impact.10 The frustration with data, then, stems not merely from failed expec-
tations, but from the inability of many end users to be thoughtful producers, 
consumers, and users of it. This book attempts to remedy this problem at 
both the individual and organizational level. 

OuR DATA FLuENCY FRAMEWORk

With the goal of helping you unlock the potential of data for individual work, 
for collaborative working teams, and entire organizations, we have developed 
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a framework for data fuency. The framework, as shown in Figure 1-1, portrays 
the skill sets and competencies that you can develop.  

The framework specifes two primary categories of skill required to develop 
data fuency, namely those required to be an expert consumer of data pre-
sentations as well as the expertise required to be a skilled producer of data 
presentations. The development and application of these skills occur at two 
levels: the individual and the organizational. The goal is to catalyze the devel-

opment of data fuency associated with all four 
quadrants of the framework.

CASE STuDIES: A WINDOW INTO THE 
FRAMEWORk FOR DATA FLuENCY

Subsequent chapters of this book are dedicated 
to helping individuals and organizations develop 
skill in each quadrant of the Framework for Data 
Fluency. This section provides four case studies 
to provide an initial window into the framework 
and illuminate the type of skills it addresses. For 
each struggle or promising practice outlined in 
the cases, subsequent chapters provide a set of 
actionable guidelines for individual and organi-
zational growth.

Data Consumers: Fantasy Football

It may not be a stretch to say more Americans have learned about data and 
statistics through fantasy football than every college statistics course in the 
country. Each week, some 19 million NFL football fans spend their Sundays 
meticulously setting team line-ups based on statistical projections, historical 
patterns, and analysis of week-to-week variance. The couch potatoes who 
once relished on-feld hits and in-game strategies now spend an average of 
more than eight hours a week diving into the data of the sport. 

For the uninitiated, fantasy sports let fans play the role of team owners and 
managers by picking players for their own fantasy team and making weekly 
roster decisions. As the action plays out each week on the feld, fantasy own-
ers collect points against other competitors within their fantasy leagues. To 

Figure 1-1 The Data Fluency Framework
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win, fantasy owners quickly realize that success often depends on studying 
player and team performance data closely.

Here are a few ways that NFL fantasy players incorporate data into their thinking:

Variation in Player Performance

The best fantasy owners understand the nature of week-to-week variance and 
its relationship to earning points. For example, touchdowns generally earn a 
fantasy owner six points; but touchdowns occur rarely and can fuctuate wildly. 
In contrast, the number of touches players receive may be a better indicator 
of how much the team is using them and their opportunity to provide the 
owner with points. Because consistent performance matters, successful owners 
often focus on players with more stable predictors of success (for example, 
touches) versus more sporadic events (for example, touchdowns).

Rankings Can Be Misleading

Fantasy football cheat-sheets ofer rankings of players in every position. These 
rankings mask the diferences and dispersion of expected performance. For 
instance, the top running back may be expected to perform 20 percent better 
than the second rated running back, who in turn is only expected to score 
fve percent more points than the third through sixth rated running back. The 
data shows that players often cluster into tiers of performance. This statistical 
understanding was publicly explained by Boris Chen who stated that “play-
ers within a tier are largely equals. The amount of noise between the ranks 
within a tier and actual results is high enough that it is basically a dice roll in 
most situations.” This concept has been widely adopted by fantasy owners 
as a player drafting strategy. 

The Only Constant Is Change

The worst fantasy football owners are stuck in the past and pick players and 
teams that they have relied on in the past to generate points. That is, they 
fail to update their assumptions about the best teams, players, and trends. 
Following the data closely reveals when certain players have gone past their 
prime and when teams that once had high-scoring ofenses can no longer put 
up big points. Clinging to past success may be a formula for disaster because 
the only constant in fantasy football is change.

Context Fills Out the Picture

Data viewed in isolation can be deceiving. Say, for example, that your top 
wide receiver scored only one-half the number of points that he scored on 




