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Foreword

It’s been more than a decade since I took my first 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 off. 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 find, 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 fluent in the language 
of data, you introduce other challenges. Those in management have different responsibili-
ties than those working on the floor, but there must be a proper foundation for everyone 
to work together in an effective 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 first searched for “data visualization” years ago, the Juice Analytics site was one of the 
first 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 floating 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 efficiently 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 difficult 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 figuring 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 different 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 finishing 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 offered 
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 flattened 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 
different 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 figures. 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 find 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 effective 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 fluently 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 first 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 specific 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 efforts. 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 defined, where it is gathered and how it 
can be joined to other data. To them, data is a flashlight illuminating a bit of 
truth in a chaotic world.

The analyst’s boss comes from an entirely different world. She is equally smart 
and invested in finding 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 find a way to collaborate, the organization can 
benefit. 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 
fluent 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 offered 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 find 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 find 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 fledgling 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 effectively 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 flow through the information—a flow 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 



Introduction  |  xxvii

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 film. 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 effects, 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 influences whether “data products” 
lead to better decisions. Processes need to support effective data communica-
tion. And, in dynamic organizations, effective 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 fluency 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 fluency. Whether you are a leader or an analyst, 
this book offers practical guidance to help you and your organization on this 
journey. Data fluency 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 first chapter explains the Data Fluency Framework in detail. With an 
understanding of the Data Fluency Framework, Figure 2 identifies 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/
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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 first 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 fluency. 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 efficiently 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 fluency, 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-offs 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 Scientific 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 off. 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 payoff? 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 effectively use data. They’ve 
built data warehouses, invested in expensive business intelligence solutions, 
and spent finite fiscal resources to hire data scientists. They’ve data-mined, 
analyzed, defined key metrics, and created dashboards. Despite these efforts, 
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 firm 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 financial 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 effective use of data.

In school districts around the country, superintendents often lament the lack 
of good data. Indeed, the Gates Foundation is currently putting significant 
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 
payoff 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 final 
few feet from the big pipes carrying gigabytes of Internet traffic 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-specific. Revealing insights, influencing 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 fluency. 

This book is about how organizations can more effectively communicate with 
data—both internally and with external constituents. It is about people and 
the specific skills needed to be capable consumers and effective 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 
offers a starting point for our path forward. Data fluency is the path—the 
ability to use the language of data to fluidly 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 fluency 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 fluency. This book draws on foundational organizational development 
literature as well as best practices from current industry leaders.

The goal is to offer a framework that can help you understand the pieces 
required to construct a data fluent 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 effectively. You will like some more than 
others, and circumstances often dictate what you have to work with. The guid-
ance offered 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 figure 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 playoff 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 
flu 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 efficiency and effectiveness. As a result, big 
data startups have flooded 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, classified 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 effort 
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,” “firehose,” “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 
refined, 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 fire hose, essential when there’s a fire, 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-profile 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 efforts 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 significant 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 fluency. The framework, as shown in Figure 1-1, portrays 
the skill sets and competencies that you can develop.  

The framework specifies two primary categories of skill required to develop 
data fluency, 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 fluency 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-field 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 field, 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 fluctuate 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 offer rankings of players in every position. These 
rankings mask the differences 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 
five 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 offenses 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 
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average in a season. Is this a new and troubling trend? Should you trade? A 
little research might reveal that he matched up against one of the league’s top 
cornerbacks, or his quarterback was knocked out of the game, or perhaps he 
tends to perform poorly in cold weather, away games. These environmental 
factors make a difference with respect to outcomes. Performance data cannot 
be understood in isolation—context matters.

So how did fantasy football create legions of fans who have developed a 
specialized dialect of data fluency? It has been a combination of education, 
effective data presentation, common data conventions, and incentives. Fantasy 
football owners have been taught how to use data to their advantage through 
the efforts of the NFL, ESPN, Yahoo!, and a cloud of other websites dedicated 
to football analyses. Organizations like Football Outsiders built new media 
businesses around data modeling and projections of player performance. 

Leading online fantasy football sites like ESPN and Yahoo! have been aggres-
sive in pushing data and data visualizations to their users. These sites include 
trend charts for every player, drive charts, player comparison graphics, and 
predictive models for estimating game outcomes.

The educated fantasy football community is also highly engaged with the sport. 
The community loves football! The fantasy league has provided a whole new 
(and rewarding) dimension to its fandom. No longer is it tied down to rooting 
for a single team—instead, the whole league becomes fodder for its atten-

tion as it picks and chooses players from 
each of the 32 NFL teams. In addition, the 
fantasy football industry has coalesced 
around consistent formats for leagues, 
points, and key metrics (Figure 1-2). 
Terms like PPR, running back by commit-
tee, waiver wire, and flex are well under-
stood, facilitating conversations among 
league owners. And with $1.18 billion bet 
in fantasy football leagues annually and a 
passionate fan base, fantasy owners have 
huge incentives to make informed deci-
sions. When money or bragging rights are 
on the line, individuals invest time and 
energy into developing the skills and abili-
ties to become data fluent.

Figure 1-2  Yahoo! Sports fantasy football game status page
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In short, these factors have brought data fluency to the masses. Millions of 
fans have learned how to read charts, grasp basic data concepts, and allow 
deeply embedded data to inform how they make decisions—all critical skills 
associated with quadrant one in our framework. 

Producers of Data Products: U.S. News

The president of a prestigious nationally ranked university waited for the news. 
Ranked #20 in the previous year in U.S. News & World Report’s Best College 
list, she felt enormous pressure from its large and influential alumni base to 
stay in the top 20. Though prepared to say that rankings didn’t matter, she 
couldn’t help but think about how she spent the past year touting its entry 
into the top 20 at every major fundraising and recruiting event. Not too far 
away from her office, high school seniors from the city’s best school would 
use the rankings to guide their college selection. 

The stakes are high. Economists James Monks and Ronald Ehrenberg found 
that a negative change in rankings would result in a decrease in applications, a 
decrease in applicant quality, and a drop in fundraising among select colleges 
and universities (Monks and Ehrenberg, 1999)11. A recent study further found 
that moving to the front page of the U.S. News ranking provides a significant 
increase in enrollment across all institution types (Bowman and Bastedo, 2009)12.

Yet these rankings are controversial. Critics argue that the rankings show 
little variation across years—a measure that favors those who are consistently 
on top, institutions like Harvard, Princeton, Stanford, and a handful of other 
prestigious schools. Proponents, however, contend that the rankings help 
standardized college reporting and open visibility to the public with respect 
to financial data, teacher quality, student satisfaction and a host of other vari-
ables. Deciding where to apply and attend from approximately 2,400 public 
and private 4-year colleges is no easy decision. 

Despite the controversy over the rankings, popular interest in the list has grown. 
For example, every September when U.S. News releases its Best Colleges list, 
the USNews.com website experiences massive volumes of visitors. In 2013, 
2.6 million unique visitors generated almost 19 million views in a single day 
around the release of the rankings.13 The online interest suggests people find 
the rankings to be an incredibly useful tool to sift through the vast amount of 
information available from colleges—information that is presented differently 
by each institution—to help guide college choice decisions. 
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So what can be learned from U.S. News’ capability to bring data to a broad 
audience? How did it create such a successful formula? How did the U.S. News 
become the unofficial guide in the college attending process?

The U.S. News Best Colleges rankings list started as a reputational survey of 
college presidents. People Magazine had the “50 Most Beautiful People”; Forbes 
the “400 Wealthiest People.” Both were top sellers. U.S. News and its leadership 
team understood the power of rankings. Bob Morse, director of Chief Data 
Strategist for U.S. News, and colleagues did not just recognize the power of 
lists to sell—they were also skilled data producers. They recognized that lists 
were a powerful tool that could consolidate vast amounts of information into 
a single, easily digestible metric. 

In creating and disseminating the best college rankings, Morse and his team 
demonstrate four important principles in becoming a skilled data producer.

Categorize Information

Morse sorted higher education institutions into categories based on the 
Carnegie Classification of Institutions of Higher Education. Over time, new 
categories have been created by U.S. News to meet the demands of consumers. 
U.S. colleges and universities are classified into national universities, national 
liberal arts colleges, regional universities, regional colleges, best-value schools, 
up-and-coming schools, top public schools, and schools with the most inter-
national students, for example. These categories provided college-goers with 
important information to begin their search. 

Focus on Ranking and Comparison

Having established definable categories, other information could be used to 
rank and compare institutions within a given category. For instance, variables 
such as tuition and fees, total enrollment, acceptance rate, average freshman 
retention rate, 6-year graduation rate, class size, and average SAT scores could 
be used to sort and rank institutions. Ranking and comparison are easily acces-
sible ways to present data.

Help Consumers to Understand What They’re Seeing

Variables used to rank institutions were added over time. For example, the 
inaugural rankings in 1983 were based upon a simple survey to 1,308 college 
and university presidents asking them about the five best schools in their 
category. By 1988 the rankings included information on selectivity, faculty 
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strength, educational resources, and graduation rates.14 Over time, Morse and 
his team introduced new variables to the models that produced the rankings. 
After the public understood the basics, U.S. News added complexity to refine 
the measures.

Create a Data Experience for a Diverse Audience

To aid students and families in the college choice process, U.S. News created 
My Fit Engine, an interactive tool that allows them to enter their preferences 
and find a list of matching schools. Although rankings appeal to students and 
families working through the college choice process, they have just as much 
(if not more) appeal to higher education institutions. In polling these institu-
tions, U.S. News found that institutions are often concerned with historical 
trends and patterns. Accordingly, U.S. News worked with Juice Analytics to 
create Academic Insights, an online, interactive tool to analyze and explore 
data over time.

The great innovation of the U.S. News list is that it organizes vast amounts of 
information into a uniform format that is easily understood and then distrib-
utes that information via readily accessible print and online formats. U.S. News 
created a system where information on hundreds of institutions could be 
processed and reduced to a set of lists. Instead of sorting through countless 
websites and glossy brochures, families now had a quick way to reduce the 
amount of time invested in the college search process. In doing so, U.S. News 
demonstrates the skills central to quadrant 2 of our framework—the skills to 
create effective data presentations. 

Organizational-Level Consumers: School District Woes

The meeting ended badly. For the last five years, the district had worked tire-
lessly to implement a new teacher evaluation system—and a corresponding 
database and reporting system to support its use. The district even allocated 
a large percentage of its $10 million grant from the federal government to 
hire “data coaches” to work with principals and teachers to develop familiar-
ity with the data system and capitalize on its use. But the money ran out last 
year. The data coaches had to go, many to positions outside the district. The 
few that remained took central office jobs to work with the IT department on 
a wide variety of tasks, but with no unified purpose.

Now, one year later, the School Board called a special meeting to investigate 
the status and impact of this expensive endeavor. The central office team 
gave a dire report—unable to visit schools and without enough money to 
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provide ongoing professional development, it appeared that principals and 
teachers stopped using the system. The School Board members pressed the 
district about the functionality of the system by asking such questions as: Is 
this a technological problem? Does your team not have the required staff to keep 
things running? Other than the data coaches, has anything else changed in the 
system since last year when most of the schools seemed to be using the data? The 
district team responded that the data system not only functioned properly, 
but that it also had been improved to allow principals and teachers access to 
more reports and greater tools to help them explore and visualize the data.

“The system is way better now that we’re working with the IT department,” 
the leader of the department commented. “We’re constantly updating what 
school personnel can do with it—the reports they can access, the tools they 
can use. We’ve made sure to send out weekly e‑mails with all the changes and 
with reports that we believe are most useful. But we hear back from only a 
few who are really tech savvy and love data. We don’t understand why the 
rest aren’t using the system. It’s clear that they don’t like something about 
the system. They just never tell us what it is!”

As part of its presentation, the team provided information from a survey given 
to a random sample of schools in the district. The results were discouraging. 
Less than 10 percent mentioned using the system “regularly,” and approxi-
mately 55 percent marked “never.” Follow-up survey questions that explored 
the reasons for nonuse noted that a large majority of principals and teachers 
felt that the data systems and reports were “too complicated” to use. In addi-
tion, they felt that the district provided “too much information” and only 25 
percent agreed that they provided “the right kind” of information.

After presenting the survey results, a group of teachers and principals that 
had been invited to the meeting were given time to discuss their experiences 
and answer questions. Their comments were revealing:

One principal said: “I don’t have time to open every e‑mail I receive from the 
data office. And when I do, it seems like they’re always changing the format. 
Sometimes it’s a PDF, other times I have to open them in Excel.”

A teacher offered: “Half of the reports we get aren’t even relevant to my school 
context and my student population.”

Another teacher asked: “How am I supposed to use teacher value-added infor-
mation when I don’t even understand how they calculate it?”

A principal commented: “They’re always changing how they do things. Some 
days I get on and find what I’m looking for, but then I go back a few days later 
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and it’s not there! And things that I get from their team hardly look like other 
information I receive from HR or my area superintendent.”

Another principal stated: “We’re too busy to take the time to sit down as a 
leadership team and look at the data.”

A final principal said: “We have a hard enough time as ‘insiders’ making sense 
of all the data . . . It’s not like any parents are going to understand this stuff.”

After the teachers and principals concluded their remarks, the School Board 
spent the rest of the meeting arguing over one major question: Why did we 
invest so much money in a system that isn’t being used . . .and where do we go 
from here? 

These challenges, which are explored in detail in Chapter 6, are all central to 
organizational efforts to create a foundation for a common interpretation of 
data presentations. 

Organizational-Level Producers: Insurance Company Bottom Lines

Large companies spend millions of dollars a year on healthcare claims for 
their employees. Health insurance companies are responsible for explaining 
where all that money went, and why premiums go up annually, despite care-
fully designed programs to make a healthier workforce. Account executives 
at insurance companies have a common challenge: how to tell this story to 
their customers using data.

The goal is to show increased quality of health services being offered, bet-
ter health outcomes for the employees, and lower employer costs. Telling 
a good story with actionable data would result in a contract renewal. Too 
often, however, these data presentations are met with boredom and frustra-
tion rather than enthusiasm. A lack of a good story line is often the result of 
disjointed data points pulled from a number of databases. Significant time 
is spent collecting data and then trying to compare it to national, regional, 
and industry benchmarks, and often little energy is put into telling the story. 
Or conversely, much effort is put into telling a good story—with little data to 
back it up. Either way, poor presentations are often followed up by requests 
for different metrics and more data, which may or may not be helpful. And for 
an account executive trying to close a deal, a poor presentation could mean 
no contract renewal this month.

Consider the challenge of collecting wellness data on 250,000 employees 
from a large company, and matching it with employee productivity, wellness, 
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and retention metrics at local and regional levels. First, data on the 250,000 
employees is collected from many sources (employee, employer, and a variety 
of healthcare and wellness sources: hospitals, clinics, counseling centers, thera-
pists, antitobacco programs, online programs, and even gyms). Some parts 
of the wellness program might be done in-house, whereas other campaigns 
like quitting tobacco and fighting depression were handled externally. Data 
collected on the 250,000 employees is then merged with that of 40 million 
other lives covered by this large insurance company—a large pool of data 
from which statistically significant comparisons could be made between 
those participating in a wellness program and those not. Data points came in 
daily—sometimes overnight via data sync between the employer’s employee 
database and the insurance company’s secure servers, and at other times via 
snail mail as in the case of gym reimbursement forms sent in by individual 
employees. Different departments collected different data points into 52 
different databases. Extracting, analyzing, and presenting this data back to 
an employer in a useful and meaningful way is a challenge—demonstrating 
lowering healthcare costs, improving employee productivity and retention, 
and improving employee health and morale. Showing gains in these three 
areas would have to be contextualized for local, regional, and national trends.  

Although this seems like an overwhelming task, large health insurance com-
panies often have some of the most complete and comprehensive databases 
of employee claims and historical trends. Combined with top notch teams of 
statisticians and data scientists, it would seem pulling appropriate data for a 
large client presentation would be easy.

However, there are many breakdowns in the data ecosystem that prevent 
the systematic development and sharing of data presentations that can tell a 
compelling story. Perhaps these four challenges sound familiar:

⬛⬛ Data is stored in many separate, disjointed databases. Data is often 

collected from dozens of separate reports. Getting these reports may 

require a “ticket,” queuing it up for a database administrator (DBA). 

Data retrieved might spark interest in another thread of reasoning and 

require another “ticket.” And if reports are readily accessible without a 

DBA, significant time might still have to be spent logging into different 

data systems to collect the needed information.  

⬛⬛ Consolidating all this data into a single PowerPoint presentation 

requires discretion. Synthesizing data and trying to make it look clean, 

professional, and visually engaging isn’t a simple feat. Different reports 



Data Fluency: Unlock the Potential Energy of Data in Your Organization  |  17

will have different metrics, and making sure the different metrics are 

communicated clearly in a visually accessible manner takes skill.

⬛⬛ Telling a story is an act of creativity. Stringing these metrics into a 

story rather than a series of facts takes additional time and effort— 

and requires individuals who know both how to work technically and 

creatively.

⬛⬛ Balancing a client’s desire for detail on disparate topics with time con-

straints is a trick. Attending to a client’s conflicting desire for detailed 

data with a 90-minute meeting constraint means that only the most 

meaningful data should be shared—but done so in an authentic man-

ner—superficiality will not carry the day.

Telling a convincing story with actionable data sets the stage for a different 
type of meeting between organizations and their clients—a meeting where 
the client isn’t even thinking about contract renewal or renegotiation but 
rather how to solve problems informed by thoughtful analysis. In the end, 
many companies struggle to tell a compelling story, grounded in carefully 
crafted data reports, to nondata-savvy consumers. These quadrant 4 skills, 
which are targeted in Chapter 7, are critical to developing an ecosystem for 
building and sharing data. 
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Chapter 2

The Data Fluency 
Framework

Motion pictures are among the most popular media for telling sto-
ries. They didn’t become so overnight. Over their 100-year history, 
changes in the industry have led to disruptions and challenges that 
shape the way you experience movies today. This evolution, though, 
has brought a rich and distinctive system to deliver content and 
fluently communicate ideas in ways that engage audiences. 

The technologies of moviemaking have changed dramatically over the years. 
From the initial transition from silent films to “talkies” to innovations in anima-
tion and 3-D, filmmakers have continuously learned new skills as technologies 
create new opportunities for storytelling. At the same time, the film industry 
has understood that establishing standards creates a healthy ecosystem. 
Standards—everything from film aspect ratios to cinema sound systems to 
DVDs—give producers a shared set of tools and expectations to work with. 
At the same time, MPAA ratings, well-understood movie genres, and industry 
awards help consumers know what to expect when they buy a film experience.

The people who make films have undergone their own evolution as well. Out of 
a period when directors were under the control of studio executives emerged 
auteurs–talented directors whose passion and personal influence are such that 
they are considered “authors” of the films they produce. The industry also 
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created film schools and apprenticeship systems to educate new generations 
of talent. Meanwhile, audiences have become more educated and refined in 
their understanding of the medium. The unique tastes of a niche audience can 
be efficiently matched to films that meet those interests. The films that touch 
a nerve with their audience are lauded while weak films are publicly panned. 

Together, these foundational elements—innovative technologies, industry 
standards, creative producers, and educated consumers—have created the 
modern film industry. George Lucas and the beginning of the Star Wars saga 
is an illustrative example of innovative technologies, industry standards, cre-
ative producers and consumers coming together way back in 1977—resulting 
in the pop culture blockbuster (Figure 2-1). 

A similar transformation is currently transpiring for the 
communication of data. As demonstrated in the film 
industry, a multitude of factors must come together to 
create an established environment with the necessary 
language, standards, and tools to facilitate communication 
between data producers and consumers. Data literacy 
for an individual is one thing; creating fluency across an 
organization and an industry is more complex. The com-
munity needs to define how data can and should be com-
municated. Individuals need to learn a new sophistication 
in engaging with data as a communication medium.

This book offers a path to a data fluent organization—
achieved through a web of connected elements. Data 
fluency requires people who speak the language of data; 
skilled producers of data products; an organizational 
culture with the conditions to support data discussions; 
and the systems, tools, and ecosystem to create and share 
data products. These foundational elements—and the 
flow of information between them—represent the nec-
essary conditions for data fluency in your organization. 
If that sounds complex, it is. It also helps to explain why 
so many organizations struggle in their pursuit of data 
fluency.

Figure 2-1  The Star Wars movies found their audience.
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Nevertheless, it is a worthy journey—even if you make it only part way there. 
Data is a powerful, underutilized asset in most organizations. Creating orga-
nizational fluency with this data can enable productive conversations, smart 
decisions, and organizational priorities. It can influence the many small deci-
sions that are made by your front-line staff every day. And it can guide big 
thinking about innovation and strategic direction.

When individuals and teams within an organization achieve data fluency, 
unproductive discussions about “where did that data come from?” and “what 
does that value mean?” are exchanged for deeper discussions about key orga-
nizational goals and metrics. Data fluency speeds the communication between 
people, letting them focus on the message and not the medium. Data fluency 
empowers people to more effectively do their job, informed by a shared data 
language and organizational understanding of that data—understanding that 
accelerates organizational growth.

By the end of this chapter you should understand:

⬛⬛ The components of the data fluency framework

⬛⬛ How a set of existing books and resources on data visualization skills 

and data-driven enterprises offers useful but targeted portions of the 

overall solution

⬛⬛ Various ways to use the framework to improve your organization

The Data Fluency Framework

The data fluency framework, provided in Figure 2-2, is composed of four foun-
dational elements. The elements are grouped along two dimensions. Along 
the horizontal dimension is a distinction between the capabilities required 
at an individual level (top) and at the organizational level (bottom). Along the 
vertical dimension, you can focus on the audience, or consumers, of data (left) 
separate from the authors, or producers, of data products (right). Below we 
clarify these distinctions and introduce how to develop data fluency in each 
quadrant—topics explained in detail in subsequent chapters of the book.
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Individuals and the Organization

Your organization has its own ways of doing things and often an intangible 
set of conventions and expected behaviors. Your staff both shapes and is 
shaped by these processes and culture. Developing data fluency skills at an 
individual level and creating an environment in which data fluency flourishes is 
important. Both are necessary to create a data fluent organization. Individuals 
trained in communicating with data will grow frustrated in an organization 
without the tools and expectations that align with their skills. Likewise, the 
best efforts of leaders to shape a data fluent culture will make little progress 
without individuals who have the ability to engage with data. 

Figure 2-2  The four quadrants of the data fluency framework



The Data Fluency Framework  |  23

Using Data versus Presenting Data

Supply and demand. Authors and readers. Producers and consumers. Data 
fluency is the exchange of ideas with data as a medium. Without both sides of 
an exchange, no message can be conveyed. However, separating people into 
consumers or producers of data content is a bit simplistic; the same person 
may play both roles at different times. Sales people may consume reports 
about organizational performance, product trends, and sales scoreboards. At 
the same time, they can be well served to communicate to the sales manager 
about their performance with data analyses rather than anecdotal complaints 
about poor quality leads. Within the framework, you can learn how to build a 
cohort of sophisticated data consumers and a culture that facilitates shared 
understanding. On the producer side, the framework offers guidance on 
teaching the skills for effective data communication and the systems required 
to make these producers successful. Now take a deeper look at the pieces of 
the data fluency puzzle.

Element 1: Data Literate Consumers

If data fluency is the fluid exchange of ideas using data, data literacy is the ability 
for individuals to understand and draw meaning from data. You should start 
here because reaching a willing and informed audience is perhaps the most 
fundamental condition for a data fluent organization. The famous philosophical 
thought experiment asks, “If a tree falls in a forest and no one is around to hear 
it, does it make a sound?” That is, does something exist if it is not perceived? 
Does your data matter without someone to read, understand, and interpret it?
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Yet data is a relatively new language for most people. The goal of data literacy, 
like reading literacy, is to develop control over surface-level comprehension 
so the reader “can focus on understanding the deeper levels of meaning 
embedded in the text.”1 It takes time to move from the grasp of individual 
vocabulary to the instantaneous internalization of meaning. It is a worthwhile 
journey because this new language of data is useful for interpreting your 
world. It can be argued that data will become a new lingua franca, that is, a 
language systematically used to facilitate communication possible between 
people not sharing a mother tongue.2 

In Chapter 4, which focuses on element 1, you can see that it takes more than 
a solitary listener to give meaning to your data. It takes an educated audience 
that appreciates the nature of the data presented, knows core data concepts, 
can find insights in data presentations (both simple tables and advanced 
charts), and—like the movie critic—sets high expectations.

Element 2: Data Fluent Producers

Not always, but too often, authors of data communications forsake their 
role. You’ve certainly been witness to the results: raw data tables delivered 
as “reports”; long PowerPoint presentations with slide after slide of repetitive 
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charts; and dashboards densely packed with colorful figures. What the authors 
are actually saying with these data products is:

⬛⬛ I don’t know what is important in the data.

⬛⬛ I don’t respect the time and attention of my audience.

⬛⬛ I don’t know how to visually communicate data.

⬛⬛ I don’t know that I need to communicate meaning.

A common problem is awareness of one’s role. Data producers are first and fore-
most teachers tasked with communicating information and actionable insights 
from the data. In this regard, it may be helpful to consider the Montessori edu-
cational system. In contrast to more traditional forms of teaching, Montessori 
teachers consider themselves guides for their students. Rather than dispensing 
information to students in a teacher-deliverer model, Montessori teachers create 
a fertile environment in which students can engage in their own learning, have 
the necessary tools needed for learning, and have the freedom to find what 
is of interest to them. Similarly, data authors need to consider the needs and 
actions of their audience and deliver content in ways that are easy to absorb. 

Every member of your audience comes to the data with different priorities, 
needs, and perspectives. Successful communication of data builds on this 
variety as an asset—everyone in the discussion can add to the overall under-
standing of the group and also find their own insights. 

Chapter 5 focuses on best practices for creating effective data products that 
tell stories while engaging and guiding audiences. You need to find your 
message and be discriminating in the content that you put on the page. Just 
as no book or movie can convey everything about a topic, don’t try to say 
everything that can be said in your next report.

Chapter 5 also explains the nuts and bolts of presenting data, including choos-
ing the right metric and the right chart to sharpen your message. And when 
your data product starts to become complex, it becomes important to con-
sider how the information fits together. The structure and flow of data visual-
ized together makes a huge difference in making the message and meaning 
accessible to your audience. Likewise, how the data product is delivered and 
how it looks matter, too. This chapter will be valuable for members in your 
organization that develop data products, while offering important insights 
for those who lead and manage data producers. You may not be an actual 
data product designer, but you can find guidelines and tips that can enable 
you to play the part on TV. 
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Element 3: The Data Fluent Culture

If individual skills are a requirement for the exchange of ideas through data, 
the culture of the organization is the nutrient-rich soil that helps these indi-
vidual skills grow. A data fluent culture is built upon organizational leadership, 
shared understanding and conventions, and everyday habits and processes 
that make data communication a priority.

People in any organization will look to their leaders to set expectations and 
model behaviors. First and foremost, data fluent leaders should communicate 
using data to support their arguments and priorities. By doing so, they set 
the standard for quality data products and demonstrate their data literacy 
in public forums.

The language of data has its own dialect from organization to organization. 
This dialect reflects the organization’s industry, history, and circumstances, and 
results in unique meanings associated with its data. For example, a concept 
such as customer satisfaction can have wide-ranging meaning. The definition 
will tie to the organization’s approach in collecting the data, expectations of 
what satisfied means, required time period for data gathering, and sample 
size. The goal of a data fluent culture, in part, is to ensure that everyone 
knows what is meant by a term like customer satisfaction. A data fluency 
culture breaks down when people spend more time debating terminology, 
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calculations, and validity of data sources rather than discussing what action 
to take based on the results.

A culture is also defined by acceptable and unacceptable behaviors. A data 
fluent culture brings well-understood key metrics into meetings; knows exactly 
how to measure the performance of a new project or product; and includes 
data fluency skills in the hiring and employee evaluation processes. This 
same culture does not accept willful data ignorance and rejects impassioned 
anecdotal evidence as the sole input into decisions. Chapter 6 outlines key 
strategies for developing a data fluent culture.

Element 4: The Data Product Ecosystem

The previous three elements in the framework focus on people and behav-
iors. To enable the flow of information and the creation and sharing of data 
products, there must be processes, tools, and standards in place. Consider the 
ecosystem that Apple has created for iPhone and iPad applications. Apple cre-
ated a system in which high-quality applications can be designed, developed, 
tested, marketed, and sold. There are mechanisms for user feedback, processes 
for checking application quality and conformity to Apple’s standards, and a 
well-understood way for consumers to find the apps that suit their needs.
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On a much smaller scale, successful data fluent organizations create an ecosys-
tem that enables the creation and sharing of data products. The objectives are 
similar to Apple’s app store: Ensure quality data products; allow distribution of 
the right data to the right decisions makers at the right time; and encourage 
curation of data products so the most valuable ones are discovered and used.

The ecosystem requires three fundamental conditions: standards, tools, and 
processes. Standards are the design patterns and style guidelines that make 
it easier for data producers to effectively communicate with data. The best 
tools make it efficient to design and build data products and ensure they are 
discoverable for the target audience. Processes encourage sharing of insights, 
collaboration between producers and audiences, data hygiene, and quality 
control. A healthy ecosystem can help facilitate data fluency throughout the 
organization. Chapter 7 reviews these fundamental conditions and provides 
specific guidance for organizational leaders to create a data fluent ecosystem. 

Connective Tissue

The elements of the framework are linked together by guidelines, tools, stan-
dards, and training. For example, the data fluent organization needs to define 
and create training resources to help individuals learn basic data comprehen-
sion skills. Likewise, the design standards defined in the ecosystem should result 
in a style guide that data product producers use to standardize their output. 

Resources for More Depth

The objective for this book is to explain all the elements that must come 
together to create data fluency for your organization. As a result, this book 
provides a comprehensive solution for each of the elements in the framework. 
Fortunately, most of the resources about data communication, data visual-
ization, and data-driven enterprises take a narrower and deeper view. The 
following books and websites can fill out your knowledge of the elements 
in the framework.

⬛⬛ Data Literate Consumers

⬛⬛ Michael Milton, Head First Data Analysis (O’Reilly Media, 2009)

⬛⬛ Alistair Croll, Benjamin Yoskovitz, Lean Analytics (O’Reilly  

Media, 2013)
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⬛⬛ Data Product Authors

⬛⬛ Nathan Yau, Visualize This (Wiley, 2011)

⬛⬛ Stephen Few, Information Dashboard Design (Analytics Press, 2013)

⬛⬛ Alberto Cairo, The Functional Art (New Riders, 2012)

⬛⬛ Nancy Duarte, Resonate (Wiley, 2010)

⬛⬛ Edward Tufte, Visual Display of Quantitative Information (Graphics 

Press, 2001)

⬛⬛ David McCandless, Information is Beautiful (Collins, 2012)

⬛⬛ Data Fluent Culture

⬛⬛ Thomas H. Davenport, Jeanne G. Harris, Robert Morison, Analytics 

at Work (Harvard Business Review Press, 2010)

⬛⬛ Avinash Kaushik, Occam’s Razor blog, http://www.kaushik.net/

avinash/

⬛⬛ Thomas Redman, Data Driven (Harvard Business Review Press, 

2008)

⬛⬛ Peter Drucker, The Essential Drucker (HarperBusiness, 2008)

⬛⬛ Data Ecosystem

⬛⬛ Cindi Howson, Successful Business Intelligence (McGraw-Hill, 2013)

⬛⬛ Larissa Moss, Extreme Scoping (Technics Publications, 2013)

Benefits of the Data Fluent 
Organization

When all the elements shown in the framework exist and work together, an 
organization can use data as a common language. Data fluency can have a 
number of benefits for your organization including:

⬛⬛ Better decision-making—A primary objective is to create a more 

systematic, objective approach to making smarter decisions and tak-

ing informed actions in your organization. A clear understanding of 

data and ability to transform it into meaningful analysis will move your 

organization away from historical biases, decision-by-anecdote, and 

pure gut-instinct.
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⬛⬛ Efficient, accurate communication—Miscommunication and misun-

derstanding about the meaning of data is one of the hidden barriers to 

progress in many organizations. When everyone is on the same page 

as to the meaning of the data, the discussions are about the content 

and ideas, not deciphering the language.

⬛⬛ Alignment and accountability—Clear communication about key 

metrics gives everyone in an organization an understanding of pri-

orities and how their actions influence those priorities. Furthermore, 

when things are measured in well-understood ways, it is much easier 

to hold people accountable to those measures. As management guru 

Peter Drucker said, “What’s measured improves.”

⬛⬛ Learning culture—Discussions around data frequently raise more 

questions than they answer. In an organization in which data com-

munication works effectively, new, better questions are raised. These 

questions lead to deeper knowledge, more insights, and hopefully 

greater productivity.

How to Use This Framework

This book is for the executive and the business analyst, for the most data-savvy 
head of operations and the most data-phobic marketer. Creating an organiza-
tion that can converse using a common data language is the responsibility of 
front-line staff as well as the organizational leaders. The introduction explained 
which chapters are the best places to start given your role. Now with the 
framework details in mind, you can understand some of the immediate benefits 
that can be achieved through specific chapters in this book.

⬛⬛ Evaluate strengths and weaknesses—“Data Fluency Inventory” 

defines a data fluency inventory for determining where your organiza-

tion is in its journey to data fluency. This survey instrument points out 

the areas where you have room for improvement and points you to 

the parts of the book where there is specific guidance.

⬛⬛ Define an organizational plan—The chapters focused on organi-

zational capabilities (the bottom row of the framework) give leaders 

a roadmap for getting in place the pieces necessary to support your 

staff. Chapter 6 is for the CEO or department head who wants to define 
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a better data-driven culture through expectations, guidelines, and 

behaviors. Chapter 7 speaks more directly to the technology leaders in 

your organization.

⬛⬛ Define training and skills needed—Understand the distinction 

between the skills required for data consumers (Chapter 4) and those 

required for data producers (Chapter 5). Both these chapters provide 

an outline of many of the important skills necessary to create and com-

prehend data products.

⬛⬛ Data product inventory—Throughout this book you read about data 

products—the reports, presentations, dashboards, and data analy-

ses—that are the medium for communicating data within your organi-

zation. A good starting point is to build an inventory of the collection 

of data products currently in use, their purpose, and the audience they 

are intended for. Chapter 5 (Data author) can help you understand 

how these products succeed or fail in their purpose, whereas Chapter 

7 (ecosystem) gives you insight into how to manage and share your 

collection of data products.

⬛⬛ Set a technology roadmap—The framework isolates much of tech-

nology discussion within the concept of building a data product eco-

system. In Chapter 7, you can gain an understanding of some of the 

core technology requirements as they relate to providing data access, 

capabilities to visualize and present data, and having a place where 

data products can be discovered.

How Organizations Struggle

The aspirational framework describes the ideal conditions for a data fluent orga-
nization. In working with dozens of organizations in many different industries, 
the common denominator has been the struggle to establish these conditions. 
The next chapter describes real-world situations in which weaknesses in one 
or more elements of the framework undermine the most committed efforts 
to use data to create a high performance organization. This “learning from 
the struggles of others” provides an important springboard for growth and 
development—to which the remainder of the book is dedicated.
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Summary

Creating data fluency within your organization is a complex task. It requires 
individuals who speak the language of data, skilled producers of data products, 
an organizational culture with the conditions to support data discussions, and 
the systems, tools, and ecosystem to create and share data products. In this 
chapter, we outlined the core components of the data fluency framework, our 
roadmap for improving organizational data fluency. These core components 
include data literate consumers, skilled data producers, the data fluent culture 
and the data product ecosystem. 

Notes

1. 	 For more on reading fluency, one might refer to the article by Timothy 
Rasinski: Timothy Rasinski, “Creating Fluent Readers,” Educational 
Leadership, March 2004. Retrieved on July 27, 2014 from http:// 
www.ascd.org/publications/educational-leadership/mar04/vol61/num06/
Creating-Fluent-Readers.aspx

2. 	 For a better understanding of the nuances of a lingua franca please 
refer to Wikipedia. Retrieved on July 27, 2014 from http://en.wikipedia 
.org/wiki/Lingua_franca

http://www.ascd.org/publications/educational-leadership/mar04/vol61/num06/Creating-Fluent-Readers.aspx
http://www.ascd.org/publications/educational-leadership/mar04/vol61/num06/Creating-Fluent-Readers.aspx
http://www.ascd.org/publications/educational-leadership/mar04/vol61/num06/Creating-Fluent-Readers.aspx
http://en.wikipedia.org/wiki/Lingua_franca
http://en.wikipedia.org/wiki/Lingua_franca


Chapter 3

How Organizations 
Struggle with Data 
Fluency

Few people need to be convinced about the value of using data 
to inform decisions. A 2012 survey conducted by the technology 
consulting firm Avanade found that 84 percent of senior leaders 
think using data has helped them make better business decisions. 
Furthermore, data use can help drive growth; as 73 percent of 
respondents claim to have already leveraged data to increase rev-
enue.1 Increasingly, the opportunities and benefits of data are well 
understood. What is generally not yet understood is how to actu-
ally use data and convert the potential energy stored within this 
information into kinetic energy that will propel growth and facilitate 
goal attainment. 

When tracking the progress of data use, many organizations value quantity 
over quality. In 2014, Facebook shared that it was storing 300 petabytes of user 
data, an amount that had tripled since the previous year.2 That’s more than 
a CD’s worth of data for each man, woman, and child in the United States. A 
study by Oracle indicates that the average data warehousing project costs 
$1.1 million and takes 10 months to deliver.3 Tremendous volumes of data and 
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massive investments are common ways that organizations demonstrate that 
they are on the big data bandwagon. Measures of frantic reporting activity 
can be equally misguided. While we worked at AOL, the business intelligence 
group was proud of the hundreds of reports it generated every month and 
how this number was growing. 

Investments in technology and massive quantities of raw data don’t guarantee 
you can have thoughtful conversations using data. Data fluency means having 
quality discussions, a common use of measures, and shared appreciation for 
the meaning of your unique data. This chapter is dedicated to the develop-
ment of these skills.  

Your organizational strategy may be defined by a few big decisions by your 
leadership team. However, execution requires many small decisions.

Strategy communications should always be accompanied by metrics, which 
help frontline employees take ownership over their roles in the execution. The 
message should be two-fold: This is what we are trying to achieve and this is 
how we will measure if we are achieving it.

Amy Gallo, Harvard Business Review4

When an organization is data-fluent, individuals use data in everyday activities. 
They understand key metrics and how they relate to strategy. Useful, usable 
data products and tools influence how people think about their decisions. 

According to IDG Enterprise’s Big Data report for 2014, the average organization 
will spend approximately $8 million on big data projects this year.5 Whether 
that number sounds like loose change or a king’s ransom, you want to ensure 
your organization’s data investments aren’t squandered. 

This chapter describes some of the pitfalls that organizations face when try-
ing to make good use of their data. The problem is seldom a lack of commit-
ment or investment. As you learned earlier in Chapter 2, “The Data Fluency 
Framework,” data fluency requires a strong foundation in all four quadrants of 
the framework. Weak data culture, poor individual skills, or a fragile ecosystem 
can doom organizations to cycles of wasted effort.

By the end of this chapter, you will be able to:

⬛⬛ Identify common ways organizations struggle with data fluency

⬛⬛ Understand how these struggles are aligned with weaknesses in ele-

ments of the data fluency framework
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Pitfalls on the Path to 
Data Fluency

By itself, data isn’t enough. A singular focus on investing in technology to man-
age and visualize your data won’t get it done. Leaders committed to a data-
driven enterprise are great . . . but still more is needed. Even a team of good 
people isn’t enough. While all of these factors are necessary for data fluency, 
the pieces alone are not sufficient to transform your organization’s use of data.

Below we discuss a few illustrative ways organizations are unable to align all 
the factors necessary to reach data fluency. Of course, there are many ways to 
fail. We will describe a few. In doing so, we hope you can draw comparisons to 
your own organization so that it becomes more clear how an area of weakness 
in your organization’s culture, skills, or capabilities can act as a roadblock that 
stifles your best efforts at data informed decision-making. 

In sharing the cases below, we also hope you will feel a little less alone as you 
and your organization seek greater levels of data fluency. 

Report Proliferation

Reports have a way of multiplying like rabbits. Start with a perfectly useful 
and important report: a monthly sales report with product enhancements and 
utilization metrics sent to strategic accounts to make them aware of improve-
ments coming and past usage. Customers see the information and want to 
know more. The report grows. A missing metric is added along with a detailed 
breakout. The report expands to the point where it gets split into separate 
reports, each targeted as a separate audience. Then a new executive arrives 
with her own perspective on the best way to present the same data. New 
reports are spawned, but the old ones don’t go away. Someday, somebody 
might still find them useful. 

We’ve seen this report proliferation in all kinds of organizations—hospitals, 
schools, technology companies, insurance companies, and manufacturers. “If 
we report on everything, surely the right information will exist somewhere 
in a report.” Perhaps they’re right, but if no one can find what they need, 
everyone’s left sorting rabbits. 

Even sophisticated analytics companies can scarcely control the tendency 
toward report carpet-bombing. We consulted for a large healthcare company 
who was fighting against an institutional culture that always pushed for more 
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data, more reporting, and more metrics. An important part of its services is 
to deliver annual summary reports to its clients about the costs that affect 
health benefits. The company’s analysts would spend thousands of hours 
preparing detailed PowerPoint presentations, chock full of hundreds of “key” 
metrics. When it came time to present to its clients, the discussions quickly 
dove deep into the details. Important recommendations were lost in a pile 
of minutia. The first step in recovery is to recognize you have a problem. Our 
client knew this volume of information wasn’t good for the data product 
authors or the data consumers. 

Report Proliferation and the Data Fluency Framework

Report proliferation may mean you have a lot of people interested in data 
but are having trouble defining what’s important. Conversely, you may 
have people less interested in data but who need reports nonetheless to 
validate their activities. In either case, useless reports distract attention and 
prioritization is essential. 

Balkanized Data

Organizations which design systems . . . are constrained to produce 
designs which are copies of the communication structures of these 
organizations.

Conway’s Law

Departments in an organization can easily become independent silos, operating 
with their own set of norms, conventions, and terminology. This impacts what 
you can do with your data and what you can understand. Almost 50 years ago, 
computer programmer Melvin Conway observed a similar issue with software 
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development and coined Conway’s Law. You’ve experienced this problem if 
you’ve ever been on a customer service call where you give all your personal 
information at the start of the call and then have to give it all again every time 
you’re transferred. 

Although Conway’s Law was partly meant in jest, it’s an accurate sociological 
observation that has been confirmed in studies. Communication is hard and 
people with different motivations and backgrounds will create a fractured 
design. 

A similar challenge applies to data. Each organizational department may use 
different data systems and terminology, processes, and conventions in data 
conversations and products. 

We recently experienced this in a large urban school district. The Office of 
Assessment and Accountability (OAA) is a data-lover’s paradise, with the latest 
technologies, a team of skilled data scientists, and an effective data warehouse 
beloved by principals and teachers alike. 

Balkanized Data and the Data Fluency Framework

If you don’t have a shared data culture and ecosystem, your data will be siloed. 
This limits what you can learn and the questions you can ask. The solution 
isn’t purely technical, it’s organizational. Chapter 6, “The Data Fluent Culture,” 
and Chapter 7, “The Data Product Ecosystem,” discuss how organizations can 
break down these silos to create a more data fluent organization. 

However, policy changes were encouraging school leaders to think about 
teacher quality and performance alongside the more traditional measures 
of student achievement. With this in mind, members of the OAA began to 
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coordinate with the human resources (HR) department to connect information 
on teachers with their students. Unfortunately, HR had no systematic way of 
generating electronic records on teachers. In fact, most of the records were 
kept as hard copies in file drawers. When HR began entering the information by 
hand into spreadsheets, it found that teacher identification numbers changed 
annually and didn’t match state identification numbers. Years of student data 
could not be connected back to teachers charged with these students. 

Data Elitism

Working with data can require a lot of technical skill. And data can tell stories 
and reveal truths that an organization may not want to share broadly. Why 
not centralize your efforts and limit access to data to the highly trained few 
who can be trusted to bring order to chaos? This is the viewpoint of Tom 
Davenport in his book, Competing on Analytics. In his view, the best analytical 
organization is one that has centralized control: 

Stage 5 organizations develop a robust information management environment 
that provides an enterprise wide set of systems, applications, and governance 
processes. They begin by eliminating legacy systems and old spaghetti code and 
press forward to eliminate silos of information like data marts and spreadsheet 
marts. They hunt for pockets of standalone analytic applications and either 
migrate them to centralized analytic applications or shut them down.

(Harvard Business Review Press, 2007)

Like an over-eager police force hunting down deviants, this IT-led vision of 
business intelligence focuses on control, consistency, and data management. 
An extreme approach, however, comes at the expense of the individuals who 
use the data. Distancing analysis from the people who must use it results in 
data producers and their products that are disconnected from the decision-
making process. Data products aren’t trusted and they often aren’t useful. All 
the problems of a command and control economy emerge.

We’ve seen this happen in credit card organizations where data scientists built 
models to predict customer behaviors that were not in alignment with the 
regulatory environment. The knowledge of what decisions could be made 
given the regulatory environment was in the hands of the data end users. 
Getting the data scientists to understand the real business environment took 
extra time and effort and the initial set of models were useless.
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Data Elitism and the Data Fluency Framework

Disconnecting analysis from the people that use it decreases employee 
engagement. The data elite should be building frameworks that empower 
others to do for themselves. 

The Supermodel

It’s easy to mistakenly believe that dashboards must look slick and flashy with 
eye-catching visualizations that sizzle with graphical luster. Unfortunately, 
dashboards of this type often say little, and what they do manage to com-
municate can be a distraction. 

Banks are notorious for creating supermodel dashboards that conceal as much 
as they present. One large bank displays the retirement accounts of its clients 
with a snazzy dashboard. The landing page in the website gives you many 
options including the ability to compare yourself to others. Enter a few data 
points (age, marital status, savings, and salary), and you’ll soon be compar-
ing your retirement nest egg to that of “people like you.” The presentation is 
capped by a colorful animated pie chart showing your funds by asset class 
(large cap growth, global/international, and small/mid/speciality). 

If you want to substantively analyze your retirement account year-over-year, 
you’ll have to break out your calculator and gather old PDF statements. If you 
want to see how much your fund grew due to contributions versus market 
performance, it’s your responsibility. Good luck finding the impact of fees on 
your investment returns over time. 

These dashboards distract customers from what’s actually important and steer 
them toward options that work for the bank. They might look fancy but as 
soon as you start asking questions you hit a wall. Dashboards must display 
the right information with a clear message in a limited space.
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The Supermodel and the Data Fluency Framework

It’s easy to lose sight of one’s goal with data products. Authoring tools 
should support consumer needs and data consumers need to be literate 
enough to demand the metrics that matter. 

Searching for Understanding

Your visions will become clear only when you can look into your own 
heart. Who looks outside, dreams; who looks inside, awakes.

C.G. Jung 

An organization’s capability to make fluent decisions from data depends on 
how well the organization knows itself. Self-awareness helps you answer the 
difficult questions: What does success look like? Are we moving in the right 
direction? Who should we compare ourselves to?

For a new organization—especially one in an emerging market—it takes time 
to figure out what matters most. These organizations often lack focus in their 
data analysis, measurement, and communication while on the path of discov-
ery. Even with the best intentions, organizations can struggle to make good 
use of their data as they search for the information and metrics that will align 
with their emerging strategy.

We experienced this with a client that was innovating in the health benefits 
market. This company had a new approach for helping families with healthcare 
issues using high-touch customer service. By giving every employee access 
to a health concierge, the company encouraged preventative care and sup-
ported employees with serious, long-term conditions like diabetes. Helping 
employees navigate the healthcare system led to lower benefits’ costs for 
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employers. Despite its success, the company wasn’t sure how to explain the 
connection between its model and the reduction in costs.

The company leadership wanted to use data to communicate with its custom-
ers as well as to measure internal performance. Without clear links between 
its actions and health outcomes, it struggled to make its case even with a 
growing volume of data. 

Presentations to clients varied from telling anecdotes to deep-dive analyses, but 
the company never quite demonstrated how its services led to financial impact. 
Internally, the organization had not yet arrived at a common data language. 
Different areas used different metrics to track performance, often focusing on 
things that were easy to measure, like volume of calls or customer satisfaction 
surveys. A focus was on activities rather than outcomes that affected costs.

It was obvious to us that this company was on a journey. Without a well-
understood market, it needed to learn to know itself, which then could be 
expressed through its reporting, dashboards, and communications with clients. 

Searching for Understanding and the Data  

Fluency Framework

For organizations in the early learning stages, weaknesses in their data 
fluency foundation have little to do with the skills of individuals or a system 
to create effective data products. The newness of the business model itself 
leads to an immature culture around data. There isn’t shared understanding 
of what data means and what matters most. Even with strong leadership 
committed to use of data, people need to build a common awareness about 
how the organization works and how the system can be measured.  
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Data Care

Sometimes data quality is a proxy for organizational discipline and morale. 
Do people throughout an organization really care or are they just collecting 
a paycheck? Team members who actually care about an organization and the 
organization’s mission will go the extra mile to make sure data is correctly 
populated, erroneous data is fixed, and extra data needed for future reference 
is added. We have found issues of data care at large publicly traded companies, 
academic institutions, and nonprofits.

Working with the fundraising team of a large, yet struggling nonprofit orga-
nization, we found data care and organizational morale low. The fundraising 
team used Raiser’s Edge, a popular fundraising software platform to capture 
the all-important donor information. 

Gift officers were given reports with the names of individuals in their region 
that contributed more than $5,000 in any of the last 3 calendar years. Armed 
with a regional list they were asked to make donor calls, visit donors person-
ally, and raise a certain dollar amount (often five to seven times their salary). 
None of the gift officers reached their goals. Why? Poor data care.

When trained on Raiser’s Edge, gift officers were asked to keep track of e‑mails 
and visits with prospective and current donors. Although this information 
would be reported at a biweekly teleconference with the whole fundraising 
team, little effort was made to populate the information in the company’s 
data product. As a result, each gift officer kept track of his donor knowledge 
independently, and institutional knowledge was not built. When gift officers 
left the organization, replacements started with little knowledge about donors 
in their region. Although you knew past gift history, you didn’t know why 
they gave, what they liked, what was conveyed with the giving of the gift, or 
if they had a preferred contact number. Knowledge that would be needed 
for future reference was never recorded and, therefore, wasn’t generated for 
the organization.
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Data Care and the Data Fluency Framework

Fundraising is an illustrative case of the importance of data care. Failing 
to create a strong data product, failing to use data products available, 
and an organizational culture that doesn’t hold employees and vendors 
accountable for data care leads to an inefficient team.  

Metric Fixation

Leaders and organizations can become mesmerized by one metric at the 
expense of others. Examples range from the management of a customer 
service call center, the derailment of a university present, to an increase in 
hospital-acquired infections. Laser focus can be helpful in achieving a goal; 
however, leaders need to ensure that important things that are temporarily 
out-of-focus are also being monitored.

For example, customer service call centers can often become fixated on metrics 
to the detriment of both employees at these call centers as well as customers. 
Some common metrics at customer service call centers include average call 
wait time, average call length, whether or not the issue was resolved on the first 
call (and doesn’t call back within 30 days), and retention of customers (keeping 
customers who are trying to cancel service, even if it means changing their 
subscription package to a lesser service). Incentives are often established for 
call center employees, typically low wage earners, against metrics like these. 
Let’s take a closer look at one metric: customer retention. If customer service 
employees are fixated on customer retention and their livelihood depends 
on it, a whole host of tactics will be used to keep folks subscribed to their 
current service (phone, cable, internet, gym, magazine, etc.). Transferring calls 
to retention specialists, call dropping, and offering a different subscription 
service at a lower monthly cost are a few.
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Adrianne Jefferies reports about the pressure on Comcast customer service 
employees with respect to retaining customers and how their monthly income 
could be greatly affected by the loss of services. Jefferies reports that “metrics-
obsessed reps are . . . trying to reach a predetermined outcome in the call, and 
they’re trying to do it in under 11 minutes. Comcast has turned its customer 
service reps into sales reps.” Even when customers explicitly tried to cancel 
their service, they found difficulty.

In another setting, a president of a private liberal arts college was hyper-
focused on increasing enrollment and lost sight of other important metrics. 
Increasing enrollment is important for a variety of reasons and had worked for 
him at a previous institution. In his mind, increasing enrollment meant increas-
ing revenue, which would lead to new programs and pay for new buildings. 

Everybody at the college was soon busily increasing the number of students 
applying, admitted, and enrolling. Tuition was significantly discounted in year 
one to attract students with competitive financial aid and merit scholarships. 
This hyper-focus led to more students in the short-run. Meanwhile, little atten-
tion was paid to retention. 

Without the capacity to properly handle the new students, students became 
frustrated by the inability to get into the classes they wanted, overcrowded first 
year dormitories, and reduced financial aid in subsequent years. Consequently, 
the 6-year graduation rate dropped. Revenue gains by increasing the freshman 
class were soon lost by students transferring or dropping out. The board lost 
confidence in the president and a leadership change was made.

Hospital leadership can also become hyper-focused on a single metric to 
the detriment of other metrics. One hospital, for example, had an internal 
issue with hospital-acquired sepsis, a life-threatening infection. Concerned, 
hospital educators created competencies around hospital-acquired sepsis 
for all nurses. Continuing education focused on sepsis and the chief nursing 
officers held lunch-and-learn sessions. Awareness was raised and patient out-
comes improved. However, although sepsis decreased, urinary tract infections 
increased. Attention paid to one infection type meant attention diverted from 
another. One chief nursing officer lamented, “You can have your team focus 
only on so many things.”

As a result of metric fixation, thought leaders have tried to introduce broad 
concepts that measure and score all underlying metrics. In healthcare, for 
example, patient experience is a new metric that healthcare providers are begin-
ning to measure. Hospital Consumer Assessment of Healthcare Providers and 
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Systems (HCAHPS), a survey administered to a sample of patients leaving any 
hospital setting and reported to the government, attempts to measure patient 
experience. The verdict is still out as to whether this will result in better health 
outcomes. It is an attempt at moving organizations beyond metric fixation.

Metric Fixation and the Data Fluency Framework

When a leader and culture become hyper-focused on one metric and loses 
sight of the big picture, balance suffers. Data producers begin creating 
hyper-focused data products—reporting just on a single metric often 
from different vantage points. The conversations of data consumers begin 
reflecting the reports given to them. Just because everybody is marching to 
the same drummer doesn’t mean you’re headed in the right direction.

Finding Balance

This chapter explored a few of the ways organizations struggle to make the 
most of their data. Whether it is an issue with too many reports or too few, a 
lack of commitment to using data or a fixation on a particular metric, many 
organizations have found it challenging to build data fluency.

The path toward data fluency requires balance. In particular, organizations 
should look for the following:

⬛⬛ Balance between the needs of data users and the interests of the data 

producers

⬛⬛ Balance between letting the data speak and allowing the data author 

to define the message



⬛⬛ Balance between the business users who make decisions using data 

and the technologists who manage and deliver the data

⬛⬛ Balance between focusing on a few key metrics and the flexibility to 

change measures of success as needs evolve

⬛⬛ Balance between the deep analysis of data scientists and the direct 

reporting that provides the most important data in a simple format

⬛⬛ Balance between data presentation that puts understanding first and 

data products that use aesthetics to capture an audience’s imagination

A data fluency framework can help to provide guidance about how to make 
the right choices. The following chapters will explain the four quadrants of the 
framework and the organizational capabilities needed to avoid the struggles 
just described.
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Chapter 4

A Consumer’s Guide 
to Understanding 
Data
One muggy midsummer night in the 1960s, Andy Warhol pointed a 
camera at the top of the Empire State Building to record an experi-
mental film he called Empire. For more than 6 hours, as dusk fell on 
New York’s most famous building, the camera's eye captured the 
long transition from day to night and the mundane details of lights 
flickering on and off its exterior (Figure 4-1).

This film is the essence of data; its unique capability to be more patient and 
more omniscient than you or I can be in our observations of the world. Data 
captures actions and characteristics of the real world and transforms them into 
something that can be examined and explored after the fact. And like Warhol’s 
film, when recording data, we must always consider perspective—where the 
lens is pointed and what lies outside the frame.

Today, unblinking lenses record where and when we shop, what we buy, when 
we travel, and what media we consume. Thousands of security cameras qui-
etly film their own version of Empire every night. Our opinions are captured 
explicitly through surveys, and our interests are inferred through data that 
captures our behavior.
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We are capturing more, storing more, and interacting with more data than 
ever before. As data consumers, this unending flow of data promises to help 
answer questions of all sorts. It can illuminate the patterns of disease in a 
population, show the areas where individual students are struggling, and reveal 
the elements of an advertising campaign that grabbed the most attention. 

As the ability to capture and store data has increased, you are presented with 
a new set of challenges—how do you interpret and act on the many different 
forms of data that are readily at your disposal? How do you make sense of it? 
How do you decide what you should focus on and what you should ignore? 
What skills do you need to easily consume data products and use them to 
improve your decision-making? Your data literacy skills (Figure 4-2) are the 
first frame in the data fluency framework.

Creating a data fluent organization doesn’t just happen. It starts with people 
who love using data as a tool to improve their job performance—people who 
have learned to converse with others in the language of data. It needs people 
who expect and demand better, more useful data products from themselves 
and others. It starts with you.

Figure 4-1   View of the Empire State Building at Night
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By the end of this chapter you should be able to:

⬛⬛ Become conscious of everyday data products.

⬛⬛ Develop strategies to overcome common barriers to using data 

products.

⬛⬛ Increase your data fluency. 

⬛⬛ Dissect and find meaning in data products.

Data Products

In Empire, Andy Warhol captured data from a constant data source and created 
a unique data product. Twenty-four times per second, the camera captured 
data, an image of the New York skyline. The data source was the skyline from 
8 p.m. to 2 a.m. The data product is the film.

Broadly defined, data means events that are captured and made available for 
analysis. A data source is a consistent record of these events. And a data product 
translates this record of events into something that can easily be understood.

Figure 4-2  Building data literacy skills for yourself and within an organization is one of the four  
pillars of building a data fluent organization.
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Data products have changed rapidly with technology. Today, data products 
may be automated, like a website that shows you reports in real time, or they 
may be built by hand, like a PowerPoint presentation. They can be raw data 
extracts—perhaps a CSV file containing sales details, or they can be highly 
processed, like a complex, interactive data visualization.

Consider a large healthcare company, a client of ours. This client captures data 
on hospitals from around the country and often uses Center for Medicare 
and Medicaid Services (CMS) data to populate important hospital data fields 
including addresses, total Medicare expenditures per hospital, and the total 
number of Medicare patients served. CMS, a data source, provides a consis-
tent record of these publicly available events. After the CMS data is uploaded 
into the healthcare company’s Salesforce.com database, hospital names are 
matched to unique CMS identification numbers so that useful reports can 
be generated. The sales team prioritizes its prospects based on Medicare 
spending—and works from a Salesforce.com report, a data product, which 
lists hospitals accordingly. The following table gives examples of the data 
source, data, and data product for the preceding film and healthcare cases.

Data Source Data Data Product

Skyline Photos Empire, the film

CMS CSV file Hospital address, Medicare 
expenditure, number of 
patients

Prioritized Salesforce.com 
Report (Hospitals by Medicare 
expenditure)

Data products can be organized and characterized by a series of continuums 
that describe the nature of the data and how it is presented (Figure 4-3). Data 
can range from being raw to processed, granular to summarized, and textual 
to quantitative. Data presentations might be static or dynamic, small or mas-
sive, or anywhere in between (Figure 4-3). 

Raw
CSV file PPT presentation

Processed

Granular
List of purchases KPIs

Summarized

Textual
Product review text Product review scores

Quantitative

Static
PDF report Interactive dashboard

Dynamic

Small
Survey results Web log files

Massive

Figure 4-3  Characteristics of data products
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Countless data products, varying on the different continuums presented in 
Figure 4-3, can be found in everyday situations.

Everyday Data Products

We use data products every day to manage and understand our world, often 
without being conscious of their impact on our daily routines. For example, 
when you were getting ready to leave home this morning, you may have 
checked the weather to see what to wear (Figure 4-4). 

Data reminds us to wear a jacket.

Figure 4-4  Online weather forecast
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Later, on your way into work, you worried about traffic (Figure 4-5).

Data keeps us on time.

You stop to grab breakfast and read a menu that visually conveys the price 
list (Figure 4-6).

Figure 4-5  Online driving directions with real-time traffic updates

Figure 4-6  Breakfast menu
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At work, you no doubt interacted with a number of data products, some more 
obvious than others (Figure 4-7).

This laptop’s battery says “don’t worry, you’ve got time.”

Finally, after a long day, you sit down for a nice dinner and a bottle of wine 
(Figure 4-8).

A wine bottle label helps you find the right food.

These examples show a few ways in which you can interact with data 
products on a regular basis. Everyday objects, signs, and communication 
often come with subtle and simple data products attached. Like those 
represented here, these objects can be expertly designed to convey a 
clear message for the viewer.

As consumers, you are exposed to sophisticated data products every day. 
If designed well, like the work by professional information design teams 
at publications like the New York Times, The Guardian, or ProPublica, 
they are powerful tools for engaging curiosity, interactive storytelling, 
and understanding our world.

Figure 4-7  Laptop battery strength indicator

 

Figure 4-8  Descriptive wine label
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One good example comes from Nathan Yau of FlowingData.com who published 
this beautiful graphic based on data security breaches. For a casual reader, it 
consolidates information about this increasingly common problem, and makes 
it easy to compare the breadth of impact and type of breach. The color helps 
us see that data lost through hacking (green) far outweighs breaches through 
stolen, lost, or fraudulent activities (Figure 4-9). 

Figure 4-9  The largest data loss incidents on record   
Source: http://flowingdata.com/2011/06/13/largest-data-breaches-of-all-time/
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Sadly, this graphic is the exception. Most data products are created by people 
without the experience demonstrated here. (Hopefully Chapter 5 rectifies this 
problem.) More often, data products have arbitrary visualization choices, an 
unclear message, and data presentation without thoughtful design or concern 
about the users’ priorities. They leave the burden of understanding to the 
audience. The remainder of this chapter is intended to give you guidance and 
tools to find your way through the data as it is shared in many organizations. 
You explore some barriers to using data products and then experience some 
practical challenges that help you increase your data fluency.

Barriers to Using Data Products

Learning the language of a new industry can be difficult. Likewise, you often 
encounter barriers to engaging with data products. These barriers include 
jargon, not knowing where to start and what to focus on, and inconsistency.

Jargon

Unleveling. Fitnessgram testing. Scaffolding text-to-text connections. Dahlia 
Lithwick, who was keenly interested in learning what her second grader was 
doing in school so that she could provide support at home, described going 
to a parent-teacher conference at her child’s public school only to encounter 
all these terms. The teachers didn’t take time to explain the terms but assumed 
that all the parents knew what they meant. When she looked around, all the 
other parents were smiling and nodding in agreement, and she certainly 
didn’t want to appear to be uneducated or uninvested in her child’s success.

Jargon can make a speaker sound smart and listeners feel dumb. As a consumer 
of data, it is important to remember that most jargon represents simple and 
often familiar concepts.

When learning a new language, it can be intimidating to encounter a native 
speaker. ¿Dónde está la biblioteca? may uncork a fountain of Spanish that 
you cannot begin to comprehend. It is the same in learning to speak data. 
The following table presents a common jargon list used by experienced data 
analysts, with an explanation of the relatively simple and familiar concepts 
they represent.
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Terminology What It Means

Correlation and 
causation

Even though there may be a relationship between two 
things (correlation), there isn’t evidence that one thing 
directly causes the other thing to happen (causation).

Suntan lotion sales and ice cream sales both go up at the 
same time. It doesn’t mean that suntan lotion causes you 
to crave ice cream. They’re both related to temperature, 
the common factor driving sales of both.

Statistical significance You want to know if you can be certain that the results 
are not due to chance—that they really are a result of an 
intervention, action, or explanation. Statistical significance 
means that a finding or value is reliable. That is, the result 
isn’t likely explained by random chance.

Over-indexing, 
under-indexing

It is often helpful to view values through the lens of an 
index, where the index may be an average, benchmark, or 
standard value. In some cases, the index is set to 100, so 
it is easy to compare an over-indexing value (greater than 
100) or under-indexing values (less than 100).

For example, a Pew survey showed that 26 percent of 
African-American Internet users surveyed said they used 
Twitter, compared to 14 percent of Caucasian users and 
19 percent of Hispanics.1 In this example, African-American 
users over-index on Twitter.

Regression model A statistical approach to determine the relationship 
between variables. Typically many independent vari-
ables are included in the regression model in an effort to 
explain movements in a dependent variable. For example, 
many descriptive factors about customers may be used 
in a model to try to predict the likelihood of a customer 
leaving.

Generalizable A determination of whether the results from the study/
survey may be applied to a broader population than was 
included in the group who actually participated in the 
study/survey.

Regression to  
the mean

Are the results influenced by the tendency for things to 
move back toward the average? For example, initial results 
may be impacted by a unique performance instead of a 
person’s average performance over time, and what we are 
now seeing is a person’s typical performance. 

Confounding factors A situation in which a variable that helps explain a rela-
tionship has been left out of a statistical model. For exam-
ple, a perceived relationship between two factors (suntan 
location sales and ice cream sales) may be misunderstood 
for lack of including a confounding factor (temperature).
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Not Knowing Where to Start or What to Focus On

Books, movies, and music all have a beginning. Data products often do not. 
When you see a dashboard littered with a dozen competing graphics, it’s easy 
to disengage. Tables of raw data can be even worse. Data products are often 
designed to deliver everything and the kitchen sink. 

Good data products start with a high-level summary and then let users progres-
sively and logically drill into more complex details. They are also simple and 
uncluttered. They use white space and have a clear visual hierarchy (Figure 4-10). 

Figure 4-10  Railroad analytics dashboard
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When data products lack a clear starting point, you as the reader must find 
your own path through the information. Later in this chapter, you will read 
some pointers on how to extract meaning from charts and tables, and ideas 
of where to start your investigation.

Inconsistency

Often you'll get conflicting stories as you look at data products. Try not to get 
caught up in trying to stamp out these inconsistencies. Different data products 
were developed for different needs and have different histories. 

Returning to the healthcare client that uses CMS data (referenced in the 
section titled “Data Products” in this chapter), you might consider the pri-
oritized list provided to the sales team. The top hospitals by government 
Medicare expenditure isn’t a bad list to use when trying to determine which 
institutions are the biggest and deserve the most attention for future sales 
calls. However, when a sales person compared this government list (via the 
SalesForce data product) to a popular website listing the top 50 healthcare 
institutions—there was inconsistency. Why? Because large hospital systems 
may have a different CMS identification number for each of their facilities. 
The SalesForce data product had facility level data. The popular website 
found by the sales person included health systems that were not broken 
down into their respective facilities. Regardless, either list would have been 
a good place to start from with respect to client prospecting! If you spend 
the majority of your time stamping out such inconsistencies, you might have 
perfectly synchronized lists; however, you’ll never get around to making any 
sales call. Data needs to be good enough to help you make a better deci-
sion about something you face right now. Tomorrow there will be new (and 
hopefully better) sources of data.

Data products aren’t synchronized swimming (Figure 4-11)—perfect harmony 
isn’t required.

Water polo is a better analogy (Figure 4-12)—move the ball forward and stay 
in your position.



Data Products  |  59

Figure 4-11  Synchronized swimming

Figure 4.12  Water polo
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Learning the Language of Data

Understanding statistical concepts like those described above is an impor-
tant skill. Clive Thompson emphasizes this point in a Wired magazine article 
entitled Why We Should Learn the Language of Data.2 He frets that a collective 
inability to understand statistics leads to misguided conclusions. “Gamblers 
think their number is more likely to come up this time because it didn’t come 
up last time. Political polls are touted by the media even when their samples 
are laughably skewed.” He concludes: “We often say, rightly, that literacy is 
crucial to public life: If you can’t write, you can’t think. The same is now true 
in math. Statistics is the new grammar.”

As you engage with data products, you’ll find it equally important to under-
stand the raw materials of the information you are looking at. By knowing the 
language of data and how to quickly read it, you’ll have a step up in interpret-
ing what you see and where to find insights.

This section offers practical guidance on how to engage with data products 
and extract meaning. It tackles the problem in four parts:

⬛⬛ Learn the components of data to understand how data products are 

constructed.

⬛⬛ Explore data tables to start to get a sense of the shape and insights in 

the data.

⬛⬛ Look for the unexpected in data products.

⬛⬛ Find a starting point within a complex data product.

Before you begin to explore data tables and data products, look at the underly-
ing structure of data. Understanding the building blocks of data can help you 
be more efficient in reading tables, charts, and other data products.

Atomic Data

Each row in raw data represents an element, a person, place, or object doing 
something. The data that is captured includes dimensions, which describe 
characteristics of the elements involved, and metrics answer the question 
“how much?” or “how many?” Metrics can be added up, averaged, or otherwise 
manipulated with arithmetic or statistics. Now consider this nonsense sentence.

The quick brown fox jumped over the lazy dog.
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If you were representing this as data, maybe for an important study on the 
jumping ability of animals, your observation of Mr. Fox would look like this:

Jump date: July 1, 2013, 10:13 a.m.

Jumper species: Vulpes vulpes

Jumper color: #826548

Jumper height at shoulder: 0.42 m

Jump height: 0.78 m

Number of jumps: 1

Target species: Canis lupus familiaris

Target color: #454244

Target height at shoulder: 0.71 m

For both the jumper and the jumpee, we’ve captured the dimensions of species 
and color. These are characteristics of the fox and dog. 

We’ve also described with numerical metrics other characteristics of the actors 
as well as the action that was taken (one jump of 0.78 meters). We could cre-
ate calculated metrics. How high can the fox jump relative to his height? In 
this case it’s 0.78m / 0.42m. That’s almost twice his height—bravo, Mr. Fox. 

Summarized Data

When you summarize data, you group data with the same dimensions together 
and do something sensible with the metrics. Now imagine you’ve gone to a 
zoo with the intent to observe animal bounciness. You’ve observed for days 
and captured the leap of the tiger and the spring of the gazelle. You want to 
summarize this data, so you group the animals by their dimensions and sum 
up the metrics.

Some metrics are additive, like the total number of jumps. For others it makes 
more sense to calculate averages or rates. It’s more common to see data sum-
marized than raw. 
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These three concepts (elements, dimensions, and metrics) begin to explain 
how data tables and charts are constructed and can be analyzed. A straight-
forward way to understand most data is to:

1.	 Filter elements by dimensions to create a scope that is relevant. For exam-
ple, limit results for data collected in the last 30 days.

2.	 Summarize the metrics by adding or averaging all the values of the ele-
ments. For example, average jump height.

3.	 Break out the metrics by dimensions to see the characteristics where that 
value is unexpectedly high or low. For example, average jump height 
broken out by species. 

Most analyses are that simple: Filter by relevant dimensions; summarize metrics; 
and breakout by dimensions. Web analytics tools such as Google Analytics 
may seem complex (Figure 4-13), but they are basically giving you ways to 
choose metrics and break them out by dimensions. 

Figure 4-13  Dashboard from Google Analytics
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Exploring Data Tables

In some cases, you may encounter data products that are raw or summarized 
data presented in tables. Even if you are not an experienced analyst, there is 
much you can do to gain an appreciation for the structure and insights to be 
found in the data. Rather than trying to absorb the full data table, start with 
understanding rows, and then move on to summarizing columns, as shown 
in Figure 4-14.

Rows Tell Stories

Each row in raw data represents an element—an individual, atomic thing from 
the real world. It may be an event, like a customer transaction at a specific 
location and time, or an advertisement of a specific size, position, and loca-
tion (refer to Figure 4-14). A row could represent a person, place, or object.

To begin to absorb the data, read across the table to understand what this 
element is and how the columns describe it. A picture emerges of what the 
data is about. Take your one row and compare it to others with the same 

Student Name Facility Department Overall Score

Amelia Hughes St. Marys ICU 83.0

Annette Willis Centennial ICU 97.0

Arthur Zimmerman Centennial OR 77.0

Beverly Armstrong Centennial ER 84.0

Brandi Ballard Centennial Support Services 92.0

Cassandra Klein Centennial Support Services 82.0

Clark Larson St. Marys ER 78.0

Cory Boyd St. Marys OR 47.0

Read through rows

Summarize columns

Figure 4-14  Understanding how to use rows and columns
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dimension. Perhaps it is a student, who is performing well in some classes 
but struggling in others, or a customer service call that took too long and 
resulted in some unhappy comments. You’ll find that as you read each row, a 
small character study emerges.

Columns Give the Bigger Picture

If the rows are the trees, the columns help you understand the forest. Start by 
removing columns that aren’t helpful. Data tables straight from a data source 
are often littered with fields that are empty, redundant, or hold no useful 
information. Find those columns that you can relate to your experience in 
the real world. Separate the interesting columns into two buckets: dimensions 
(the who, what, where, and when of the elements) and metrics (how much).

To understand dimensions, ask these questions:

⬛⬛ How many unique values are there?

⬛⬛ What are the most common values?

⬛⬛ What proportion of all the elements are represented by the top few 

dimensional values?

⬛⬛ Analyzing the metrics in your data will focus more on summarizing 

values:

⬛⬛ What is the average value?

⬛⬛ What are the minimum and maximum values?

⬛⬛ What causes the outliers?

⬛⬛ What is the distribution of values?

Answering these types of questions can build a familiarity with the data and 
reveal insights about the real world behind that data.

Understanding Charts and Visualizations

We have an inbuilt ability to manipulate visual metaphors in ways we cannot 
do with the things and concepts they stand for—to use them as malleable, 
conceptual Tetris blocks or modeling clay that we can more easily squeeze, 
stack, and reorder. And then—whammo!—a pattern emerges, and we’ve arrived 
someplace we would never have gotten by any other means.

David Byrne, from the introduction to The Best American Infographics3 
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Charts and visualizations let you use your eyes to find patterns. If they’re 
designed well, they represent characteristics and quantities in your data in a 
consistent, clear way. 

When we say consistent, we mean that if we’re comparing values and one 
value is twice as big, then the bar, pie piece, or line that represents it should 
be twice as large onscreen. When you look at the consistent chart, you’re 
getting an accurate picture of how numbers compare.

To be clear, charts should display data without distracting decoration. Unneeded 
details are what Edward Tufte—the godfather of modern data visualization—
calls chart junk. They include shadings that reduce contrast, 3D views that 
make it hard to see where a bar starts and ends, and gradients and colors that 
are purely decorative. Clarity also requires using the right type of chart. The 
following table gives the benefits and limitations for common chart types.

Chart type Great for showing . . . Limitations

Pie How a whole breaks up into 
constituent parts

Becomes hard to read and 
label when there are more 
than a few slices in the pie

Line Changes in values over time Too many data series makes it 
hard to distinguish trends; lines 
often overlap and collide.

Column/bar 
(single series)

Comparing of values for a list 
of items

A bar chart is typically superior 
to columns because it affords 
more room for readable labels.

Histogram Distribution of values across a 
continuous variable

Different “bucket” sizes can 
impact what results are visible.

Scatterplot/
Bubble

Finding outliers across multi-
ple dimensions; seeing patters 
as items cluster

Difficult to label many items; 
outliers can make it difficult to 
see the rest of the data.

Choosing the right chart type given your data is covered in more detail in 
Chapter 5 as we explore the role of the author of data products. 

Comprehensibility

Do you understand what it is saying? Do you know enough about the informa-
tion being shown to know what it is saying? There are many data products that 
simply fail to convey information in ways that serve their users. For the worst 
of these, we’ve used the phrase “in-chart encryption.” Pie charts with dozens 
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of different colored values, 3-D bar charts with illegible labels, and tables with 
microfonts can make it almost impossible to recover the original data. Figure 4-15 
is just one of many confusing charts available for public consumption.

This call center chart does a great job of blocking any data understanding. 
To avoid confusion, or to understand confusing data products, the following 
section suggests three guiding questions to dissect data products.

Dissecting Data Products

You experience data products in everyday life—labels on food, traffic maps, 
and weather sites. The reports, presentations, and dashboards you see at 
work are seldom so expertly designed and easy to understand. To become 
a data fluent consumer, you’ll need to build on your understanding of data 
and charts to explore the meaning in complex data products. This section 
provides a description of three key questions: 

⬛⬛ Where does the data product come from? 

⬛⬛ What can you learn from it? 

⬛⬛ What can you do with it? 

Figure 4-15  A confusing call center chart
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Where Does It Come From?

“Where are you from?” is one of the first questions we ask when meeting a 
new person. Historically, people were named after their birthplace (Joseph of 
Arimathea, Robin of Loxley, and so on) or by their profession, which went a 
long way toward understanding their background.

Data is no different. Understanding where data comes from means understand-
ing how the data was collected and how it was processed before it came into 
your hands. It also means exploring the goals and motivations of the data 
product author. Try asking the following questions:

1. What real life behavior does it reflect? Data is a lens, a perspective on 
real life that is grounded in something tangible. Consider, for instance, the 
fantasy football example mentioned in the first chapter. Fantasy football scor-
ing does not always directly correlate with actual game scoring, but it does 
tie to common events on the field. The more your players are involved in the 
action—catching passes, gaining yards—the more you can expect to score.

2. What are the strengths or weaknesses of the data sources? In examin-
ing any data product, a good place to start is to consider the source. Who 
recorded the information? Consider the motivation behind those providing 
the data product. Does the source have a financial incentive to provide accu-
rate information?

A client of ours, for instance, discovered that the office locations of a large 
percentage of its national customers had been entered as the headquarters 
of its own company. When the company began to investigate, it found that 
those entering the data chose to set the address to the quickest thing that 
came to mind. There weren’t any incentives to enter the data accurately. The 
Data Journalism Handbook notes:

The easiest way to show off with spectacular data is to fabricate it. It sounds 
obvious, but data as commonly commented upon as GDP figures can very 
well be phony. Former British ambassador Craig Murray reports in his book, 
Murder in Samarkand, that growth rates in Uzbekistan are subject to intense 
negotiations between the local government and international bodies. In other 
words, it has nothing to do with the local economy.4

3. What information is emphasized? Though data may be objective, sub-
jective people author data products. There is often a message that has been 
baked into the data presentation. The choice of metrics often indicates what is 
important to the author, and the visual decisions can emphasize one conclusion 



68  |  Chapter 4:  A Consumer’s Guide to Understanding Data

over another. For example, an executive dashboard that highlights quarterly 
sales and new customers is authored by someone who celebrates growth. 
Implicitly, the same dashboard minimizes the importance of customer retention 
and cost control. You might be growing revenue, but at what cost? Priorities 
will shine through.

4. What are the relationships between the different elements of data 
shown? Much of data analysis and visualization is aimed at revealing the 
connections and relationships in data. A trend chart shows the relationship 
between a metric and time. A scatterplot chart shows how two metrics relate 
to each other. Some of the relationships may already be obvious to you from 
your experience; others may surprise you with new insights into how the world 
works. View the data product as a tool for uncovering these relationships.

5. At what level of granularity is the data shown? There are different types 
of insights that can be gleaned from data depending on whether it is sum-
marized or granular. Summarized data can show the big picture but glosses 
over important relationships and drivers of results. For example, the average 
height of a basketball team may be 6 foot, 4 inches, but this hides the fact that 
there is a 7-foot center and two guards under 6 feet. Granular data exposes 
individual correlations, outliers, and exceptions at the risk of believing a small 
pattern applies broadly.

6. What is the scope of the data? To draw accurate conclusions from a data 
product, you need to understand how the data has been filtered or narrowed. 
Time range is a good place to start because data for the last week may tell a 
different story from a year of history. A good data product often tries to cut 
out data that isn’t relevant to the discussion—perhaps there are discontinued 
products, non-standard transactions, or categories of customers that would 
skew your results.

7. Do you have a shared understanding of the meaning of all the data 
fields? As you examine the data product, are there terms, calculations, or labels 
that require more explanation? Discussions about data are often derailed by 
different understandings of how a metric is calculated or what a dimension 
represents.

What Can I Learn from It?

To become a savvy data consumer, you need to transition from understand-
ing “what it is” to “what it means.” This section considers how to find insights 
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from raw data and examines some common charts to help you begin to find 
meaning. In doing so, you see the importance of recognizing the “unexpected” 
and contextualizing data through comparison.

Data visualization helps you see results and easily compare those results to 
your expectations. Data that matches your expectations can help you under-
stand that they are on the right path and encourage you to do more of the 
same. Results that are unexpected, however, will spur people to action. You 
want to know: Does the world work the way you think it does? Or does the 
data show you something that challenges assumptions of expected results? 

Data visualizations are designed to emphasize patterns and deviations in 
data. In fact, each specific chart type is well suited to highlighting particular 
forms of insight.

A skilled author of data products will choose the right visualization to empha-
size a message. The data, chart, and supporting descriptions should work in 
harmony to point out what is interesting. The reader simply goes along for 
the ride.

Unfortunately, many data products end up a muddled mess of chart choices, 
obscure labeling, and arbitrary layout. The producer has passed responsibil-
ity to the audience to find the meaning. Chapter 5, “Data Authors: Skilled 
Designers of Data Presentations,” discusses the responsibilities of the data 
product author to build a “guided safari” for readers.

Here is a quick tour of common charts to show you how they help you spot 
the unexpected and use comparisons to find insights.

Unexpected Distributions

Pie charts are designed to show how something breaks into its constituent 
pieces. The slices add up to the whole, and the volume of each slice indicates 
its piece of the pie. (The obvious and tasty real-world analogy helps account 
for the popularity of pie charts in the face of withering criticism by data visu-
alization experts.) The primary insight offered in a pie chart comes from slices 
that are smaller or larger than you would expect. Readers must imagine what 
they would expect the pie chart to look like and then find the differences.

In this pie chart (Figure 4-16), readers might be surprised to find that confec-
tions are nearly one-half their diet by volume. That’s not healthy eating.
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Unexpected Patterns or Relationships

Plotting data in a scatterplot or bubble chart is a way to show relationships 
between two or more variables. The pattern of the points may express a cor-
relation that is either expected or surprising. Furthermore, outliers from this 
pattern are interesting because they break the mold.

This scatterplot (Figure 4-17) shows animal size versus weight. The data indi-
cates a positive relationship between the size of the animal and its top speed. 
Bigger is faster, but with a lot of variation. The cheetah is an outlier with an 
unusually high ratio of speed to body mass. It’s good to see that humans are 
faster than bears. Unfortunately, a detailed reading of the data behind this 
chart reveals that the human data point is Usain Bolt, world record holder in 
the 100 meter sprint.5 

Unexpected Trends

Trends across time are another common place to look for insights. Line charts 
can make obvious deviations apparent when compared to expected patterns 
or trends. Like the pie chart, readers need to overlay their assumptions on the 
shape of the lines. Do you expect there to be an upward trend? Should the 
values remain steady over time, or is it normal to see substantial fluctuations?

Figure 4-16  My diet by volume
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An astute clinician could interpret this EKG tracing (Figure 4-18) to identify a 
patient at high risk for malignant heart arrhythmias.

Cardiologists use electrocardiograms (aka EKGs) to trace the electrical activity 
from the heart. A healthy heart demonstrates familiar patterns in the lines; 
changes to these patterns indicate problems. 
An experienced cardiologist can see abnor-
mal heart rhythms, chamber enlargement, and 
signs of impaired blood flow through changes 
in the shape of the lines.

Comparisons

Data without context may offer little meaning. 
But adding a comparison value—whether an 
industry benchmark, an organizational goal, 
or a regulatory standard—brings values into 
focus. Comparisons across time periods can 
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Figure 4.17  Animal speed versus size   
Source: Data from Natural History Magazine, March 1974

Figure 4-18  EKG rhythms and data
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communicate improvement or regression. Direct comparisons can show how 
two or more entities rank compared to each other. Numerous specialized data 
visualizations have been designed to enable quick comparison, including bul-
let charts, “stop-lighting,” and leaderboards.

This dashboard (Figure 4-19) compares bank brands by a series of survey 
questions. Rankings and side-by-side comparison make it obvious who is 
performing better for each brand performance measure.

Find a Starting Point

A dashboard, report, or data visualization can feel like an ocean of information 
competing for your attention—like a Where’s Waldo puzzle. Rather than trying 
to take in the whole picture at once, it’s a good idea to focus your attention on 
a small piece of the picture. Focusing on a single element can help you grasp 

Figure 4-19  Brand ranking leaderboard
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the nature of the data, the dimensions and metrics displayed, and eventually 
how a small piece fits into the whole. Take the following data visualization 
comparing hospitals by patient experience as an example (Figure 4-20).

There is a lot going on here. The bubble chart shows three separate metrics 
about each hospital. The meaning, size, and positioning of the bubbles requires 
new readers to carefully review the axes and legend to get their bearings. 
The connection between the bubbles and the bar chart on the right is not 
immediately obvious.

It’s a lot easier to tell the story of a single bubble as illustrated in Figure 4-21. 

Figure 4-20  Hospitals and patient experience

Figure 4-21  Hospitals and patient experience with emphasized bubble
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The highlighted bubble represents a hospital, and the three metrics used 
to size and position the bubble are shown in the tooltip. The connection to 
the bar chart becomes obvious as Russell Hospital is identified as one of the 
largest hospitals by bed size. This particular data point may not be the most 
interesting or unexpected in this chart, yet now you have a much better sense 
of what the data product is trying to convey about hospitals.

It is often said that you know you have become fluent in a foreign language 
when you dream in the language. Novice language learners often translate 
their new language back into their mother’s tongue word for word. Translating 
back to one’s native tongue, while a crutch, is often needed for a time until 
one increases in fluency. Gaining data fluency is like developing language 
fluency. Without instant recognition of the meaning of a data visual, it can be 
useful to convert the information into a language in which you are familiar. In 
time, translating back isn’t necessary.

Referring to Figure 4-21 to understand the message in the data, you might 
translate a highlighted data point into a descriptive sentence such as “Russell 
Hospital has 730 beds, tied with three other hospitals” or “Russell Hospital’s 
patience experience score is near the top of all hospitals shown.” This is a way 
of capturing and testing your understanding of the data depicted. 

By breaking a complex data product into its smallest pieces and finding some-
thing comprehensible, you can start to understand both what the author is 
trying to show and how to read the content.

What Can You Do with It?

You are left with the job of sorting the good from the bad. Distinguishing 
between a data product that is useful and one that is distracting—one must 
understand whether it is reliable and/or valid. With reliability and validity 
determined, data products must be actionable.

Reliability and Validity

When considering whether you should use data, you first need to determine if 
it is reliable and valid. Reliability refers to the extent to which a measurement 
procedure yields consistent results; that is, if a particular technique, applied 
repeatedly to the same object or phenomenon, produces the same result 
each time.6 For example, you could think of using a scale to weigh yourself. 
If you stepped on the scale 10 times in a row and recorded your weight each 
time, a reliable scale would give you the same result. If, however, the recorded 
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weight fluctuated each time, and nothing changed about you between weigh-
ings (that is, you’re not munching on Twinkies after each round!), you would 
conclude that the scale is unreliable. 

Validity, however, refers to whether the measure accurately reflects the object 
or phenomenon that you are trying to measure.7 Your scale may tell you each 
time that you are 185 pounds; however, in reality you may be pushing 225. In 
this case, your scale would not be valid. 

In Figure 4-22, Target A shows a reliable measure that is not valid—notice how 
the blue dots consistently arrive at a similar point, but they are not accurate 
and miss the bull’s eye. Target B shows a valid measure in that the blue dots, 
on average, will arrive at a measure that is at or near the bull’s eye; however, 
the accuracy is poor, making it unreliable. Target C, however, lacks accuracy 
and precision—the dots do not produce a valid result on average, nor do they 
consistently arrive at the same point. Finally, Target D shows a valid and reli-
able measure, one that arrives at a precise and consistent location, and one 
centered on the bull’s eye.

In assessing the reliability and validity of the data, it is important to consider 
a few threats to each. For reliability, think about the instrument of measure-
ment. Is it a person? A computer? A tool or machine? Or is it a process that 
might include each of these? Although there are a number of formal statistical 
tests to measure reliability, these questions can be an important first step in 
questioning a data’s reliability. In addition, processes that repeatedly measure 
the object or phenomenon of interest can also help determine the data’s reli-
ability. For example, you can never find out if your scale is unreliable based 
on a single measurement. Stepping onto the scale repeatedly in a short time 
will quickly help you determine if it produces a reliable measure of weight. 
The same is true for other forms of measurement, especially those that involve 

A
Reliable
Not Valid

B
Valid

Not Reliable

C
Neither Reliable

Nor Valid

D
Both Reliable

and Valid

Figure 4-22  Understanding reliability and validity   
Source: Juice
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multiple steps or components. A good place to start is learning more about 
the origin of the data and the process for collecting it. 

When formal statistical evidence of reliability is not presented, we are left to 
use our own judgment and intuition about the reliability of the data and the 
process for gathering it. 

There are also a number of ways to determine the data’s validity. The most 
important and easiest of these is to ask whether the data has face validity. Do 
the numbers make sense? Are they consistent with past trends? If I weigh myself 
each day on the same reliable scale and it says 185, and then I weigh myself 
on a different scale and it says 225, does this mean I’ve suddenly gained 40 
pounds? Of course not. Because the first scale is reliable, I know that the new 
scale is not valid. In education, if a student that consistently scores high on 
standardized exams designed to measure intelligence and academic ability 
fails the final test, I would think that the last test is not a valid measure of the 
student’s ability. Perhaps she was sick that day or had just found out that her 
parents were getting a divorce. 

Another consideration is to think about the data in relation to other measures. 
And although these relationships can be formally tested with statistics, it is 
important to do quick, informal checks for the validity of relationships between 
the data that you might expect to see. For instance, does an increase in the 
number of hours logged by a sales team also correspond to an increase in 
the number of sales? Does the retirement of a number of teachers in a school 
(without their replacement) lead to a higher student-teacher ratio? Does the 
multimillion dollar advertising campaign spotlighting a revamped website lead 
to increased search and visits to that site? Often these predictable relation-
ships can help establish validity.

Finally, one must consider the selection process in determining the validity 
of data. Again, a number of questions are helpful: 

⬛⬛ Who does the data represent? 

⬛⬛ Is it a sample or does it include everyone? 

⬛⬛ If it is a sample, how were they chosen? Why? Are the numbers “cherry-

picked” to tell a specific story or sell a certain idea? Or was it random?

⬛⬛ Is the sample representative of the target population of interest? That is, 

if it is a sample of U.S. hospitals, for example, were only hospitals in major 

urban cities on the east coast chosen, or was the information drawn from 

a range of urban and rural hospitals from across the country?
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With all these questions, the goal is to find out if there is any bias in the data, 
that is, is the information misrepresented in a particular direction. Bias can 
range from the accidental to the purposive, from poor procedures to corrupt 
processes. As with reliability, data fluent consumers are often left to use their 
own judgment about the validity of results. Face validity, examining the rela-
tionship between data elements, and considering bias are three important 
tools to help you determine what you can do with the data. 

Actionable 

If your data is reliable and valid, now what? What can you do with it? Does it 
offer information that informs decisions you can take? 

Actionable data draws a direct and obvious line between the implications of 
the data and specific actions the reader can take. In our work with clients, we 
often help define key performance indicators, or KPIs. To test whether a KPI 
is worthwhile, we like to ask, “What would you do if that number changed?” 
Sometimes there is an obvious next step. A person can make an adjustment 
or react to the change. An activity is ramped up or a process is changed. But 
when the response is, “It sure would be interesting information to know,” then 
the KPI is probably more of a distraction than of value.

For a commonplace example, take goingtorain.com, the late, lamented web-
site that was pure actionable simplicity. It asks the most important question 
many people want to know from their weather forecast—do I need to bring 
an umbrella to work today—and answers it in the most direct possible way 
(Figure 4-23).

In contrast, many weather sites are overloaded with news 
stories about dramatic weather in far off locations. These 
stories are more interesting than actionable. In our age of 
information overload, it is important to sift through infor-
mation to the most relevant and actionable. In asking what 
you can do with data, it is critical that you begin to focus on 
using data that produces actions—shapes and changes the 
way you behave—because that data will be of most value.

Wrapping Up

It surrounds us and penetrates us; it binds the galaxy together. 
Yoda

Figure 4-23  Saying it directly   
Source: goingtorain.com
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Data products surround you. They are stories, often summarized, sometimes 
raw. As a user of these data products, you want to be educated about what 
you are consuming. You need to answer questions like:

⬛⬛ Is the information trustworthy?

⬛⬛ What data is most important and relevant for you?

⬛⬛ How do you interpret and evaluate the message being delivered by 

the data product author?

⬛⬛ What information is actionable?

Data consumers are the foundation of data fluent organizations. They are on 
the front lines of decision-making—making the thousands of large and small 
decisions that will determine organizational success. Data consumers need 
more than the tools to make smart decisions; they need the skills to properly 
use these tools.
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Chapter 5

Data Authors: 
Skilled Designers of 
Data Presentations

Data product authors (or data authors, as we’ll use for shorthand) 
aren’t just concerned with getting data on the page. That’s like 
saying writers are just collecting enough words to fill a book . . . or 
movie directors are shooting purely to capture a few hours’ worth 
of film. Rather, data authors, and the presentations they craft, must 
have a specific, targeted purpose. And the purpose must be directed 
at the audiences of the data products. Data can both help explain 
how things are, and how they could be, but data becomes truly 
powerful only when it informs, instructs, and leads to smart discus-
sions, decisions, and actions. 

Skilled data authors are an essential element in our data fluency framework 
(Figure 5-1). Your challenge as an author of data products is to build a bridge 
of understanding between your data and the intended audience. This bridge 
requires that your audience can interpret the data as presented, understand 
its relevance, and consider the implications and available actions. 
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A Rare Skillset

To bridge the gap between data and an audience, the data author has a com-
plex job. The author must decide what data is most important to focus on to 
answer the questions at hand, and how to optimally harness and depict data 
to inform thinking and action. Effective communication with data is a rare 
skillset. Here are a few hats that data product authors must wear:

⬛⬛ Salesman—Data product authors must know their audience. To do 

so, they must consider how to best capture their audience’s attention, 

how they might perceive the data, and what it may take to gain the 

audience’s buy-in. An effective data product needs to be enticing, 

clear, and convincing to lead an audience to action.

⬛⬛ Therapist—Data product authors need empathy—the desire and abil-

ity to understand and share the feelings of others. By getting into the 

hearts and minds of the audience, they can find the questions that are 

Figure 5-1:  Data Product Authors within the Data Fluency Framework
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most influential. What will motivate an audience to action? What is the 

audience afraid of? How can the data address these concerns?

⬛⬛ Connoisseur—The best data authors are willing to make tough dis-

tinctions between data that is interesting and data that is important 

and actionable. It can go against our nature to put aside data that oth-

ers might want to see. But the desire to deliver everything needs to be 

offset by an appreciation for an audience’s limited attention span.

⬛⬛ Data analyst—Data authors can’t create great art if they don’t like 

working with their materials. Data authors need to be comfortable 

with core statistical concepts and comfortable with manipulating data. 

Getting involved with deep data analysis can reveal the important 

messages and accurate ways to convey them.

⬛⬛ Ethnographer—Data product authors should have a perspective on 

how the data product will fit into the way people work within their 

organization. How will the data product get incorporated into your 

audience’s workflow? How does information travel throughout the 

organization? What do people care about and what do they ignore?

Unfortunately, many of the people who 
are asked to be data product authors 
aren’t trained in these skills. Only now are 
leading academic institutions recognizing 
this market demand and educational gap. 
Although data analytics and data com-
munications is becoming a part of lead-
ing academic public health and education 
programs, a commonly understood set of 
prerequisites doesn’t exist. 

What You’ll Learn

This chapter is designed to help you build your skills for communicating—giv-
ing you the practical skills and mindset to become a better author of data 
products. Specifically, you will learn how to create effective data products by 
examining the following core concepts:

⬛⬛ How to know your audiences, develop purposeful products, and 

deliver a targeted message 

Note  We spoke to the director of Business Intelligence at a  

global computer manufacturer and asked who designs the com-

pany’s dashboards. His response was, “nobody who is qualified.” 

The user-interface designers in his organization weren’t equipped 

to understand the data, and the data analysts weren’t adept at 

presenting their results. In this gap, there needs to be a skilled data 

product author.
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⬛⬛ How to be discriminating with the data you choose to present

⬛⬛ How to define metrics that are meaningful and lead to action

⬛⬛ How to create a logical structure and narrative flow to your data 

products

⬛⬛ How to master basic design skills for making your data presentations 

attractive and easy to understand, including choosing the right form 

and language to present the data

⬛⬛ How to create data products that meet the needs of multiple constitu-

ent groups and start a dialogue about the data 

Before diving into this set of skills, we first want to propose a helpful approach 
you can bring to designing data products.

Guided Conversations

People working in the data analytics field believe in the importance of visual 
data presentation and the concept of data storytelling. There are core truths 
in the concept of data storytelling. First, data communication has an ability to 
both create and resolve tension. That is, data products often pose a problem 
and then deliver an insight that helps address the problem. Second, the author 
is an active participant in the exchange of information. The author sets a path 
that the audience goes down.

Nonetheless, we feel that the concept of data storytelling has gotten a little 
overloaded. For example, consider comments like the following:

All of this data visualization is, of course, really just a new way to tell stories 
(or create experiences).

Garrick Schmitt, Ad Age

The author of this visualization experimented with different views and arrived 
on the two that told the story most completely, most effortlessly.

From Data to Story: Dissecting a Well-Made Visualization

In fact, the analogy to storytelling is limited when applied to communicating 
with data. Data visualization has fundamental characteristics missing from tra-
ditional storytelling. For example, interactive data visualizations let audiences 
explore information to find insights that resonate with them. Visualizations 
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take shape based to a large extent on the underlying data. And as this data 
changes, the emphasis and message of the visualization is likely to change.

Therefore, communicating with data is less often about telling a specific story 
and more like starting a guided conversation. It is a dialogue with the audi-
ence rather than a monologue. While some data presentations may share the 
linear approach of a traditional story, other data products (analytical tools, in 
particular) give audiences the flexibility for exploration. In our experience, the 
best data products combine a little of both: a clear sense of direction defined 
by the author with the ability for audiences to focus on the information that 
is most relevant to them. The attributes of the traditional story approach 
combined with the self-exploration approach leads to the guided safari anal-
ogy (Figure 5-2). 

Communicating with data is like creating a guided 
safari. On a guided safari your guide (the data product 
author) takes you down a path in which he thinks 
there will be a good chance to see wildlife. If you 
are on a guided safari in the Serengeti, you may be 
searching for the big five: elephants, lions, cape buf-
falo, black rhinos, and leopards. The tourists are led 
to places where the animals are likely to congregate, 
near food sources or watering holes. The safari guide 
knows the best places to look, but the story will 
change every day. The data product author’s role is 
to create and lead an audience to a target-rich envi-
ronment for finding data stories. It is up to audiences 
to recognize stories that are relevant to them.

Having considered your role as a data author in an environment with multiple 
influences, now turn to six core principles for creating an effective data product:

1.	 Find the purpose and message of your data products and know your 
audience. 

2.	 Be discriminating with what data you present.

3.	 Define metrics that are meaningful and can lead to action.

4.	 Create a logical structure and narrative flow to your data product.

5.	 Master basic design skills for making your data presentation attractive and 
easy to understand, including choosing the right form and language to 
present the data.

6.	 Create data products that serve a broader audience and start a dialogue.

Traditional Story Self-explorationTraditional Story Guided Safari

Figure 5-2:  Analogies for storytelling and data visualization
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The following sections provide details on each of these principles.

Finding Your Purpose and Message

Data products must strive for simplicity—a capability to communicate the 
most important data clearly, effectively, and directly. The message of a data 
product is likely to change as the data changes, but finding a simple way to 
present the data is a constant challenge for data product authors. 

In the book Simple (Twelve, 2013), authors Alan Siegel and Irene Etzkorn pro-
pose a framework for simplicity that applies as much to data products as it 
does to their discussion of business writing, documents, and presentations. 
For them, simplicity requires the author to:

⬛⬛ Empathize by perceiving others’ needs and expectations.

⬛⬛ Clarify by making the offering easier to understand, use, and benefit.

⬛⬛ Distill by boiling down and customizing what’s being offered to meet 

needs.

Like Siegel and Etzkorn, you can put the audience at the forefront of your 
efforts to design data products. You need to know what information is most 
critical to your audiences’ decision-making and the questions that they need 
answered to be more successful. Data products—data-rich presentations, 
reports, dashboards, and analytical tools—clarify by presenting data visually, 
using the right chart or graphic for the job, and by using clear language and 
thoughtful context to ensure understanding. Finally, data product authors need 
to be extremely discriminating in what information they choose to focus on. 
Only the right metrics and most actionable data should be featured to make 
the most of your audiences’ attention.

In this section, you learn the following:

⬛⬛ How to create a balance between what the data is saying and the 

needs of your audience

⬛⬛ How to understand the perspective of your audiences and consider 

what data will be most important to them

⬛⬛ How to narrow your focus to deliver the most important information 

The goal is to achieve a balance between the data, audience, and objective in 
your data product. Your data product has a purpose—whether it is as broad as 
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informing executives about overall organizational performance or as narrow as 
delivering a weekly e‑mail highlighting sales activity compared to goals. With 
many competing demands, it isn’t always easy to clearly define this purpose 
and therefore the scope and message of the data you need to communicate. 
The purpose is a balancing act, weighing the needs of the audience against 
your own objectives and considering the results and insights that percolate 
from the data itself (Figure 5-3). Now consider some thoughts on how to 
perform this balancing act, starting with the data.

Let the Data Speak

Whatever your personal objectives and the desires of your audience, 
your data product must be rooted in fair and honest analysis and sum-
mary of the data. Some data products, such as research reports and 
customer survey analyses, should rely first on the data to uncover a 
message. In these cases, there may not be a specific action that you are 
guiding your audience toward. The data can lead to many unexpected 
places and may raise more questions than it answers.

However, we caution against a blanket philosophy of “letting data tell its story.” 
The data may not have a story. Or the story may vary for different audiences. Or 
the data may point to outcomes that are entirely outside of your organization’s 
control. The cost of this focus on pure objectivity—and therefore discarding 
the inherent knowledge of the author or the needs of the audience—is often 
a directionless and sprawling document.

Your Objectives

Data products will, and should, bear the stamp of their author. They should 
reflect a goal that is important to you, as the person who is choosing what 
data to show and how it gets displayed. What outcome are you looking for? 
What do you hope to change in your organization by creating this report, 
dashboard, or analysis tool?

Data products can serve many purposes. The following (non-exhaustive) list 
includes many of the popular reasons for building data products:

⬛⬛ Help management define what is important. 

⬛⬛ Educate people in the organization about the things that matter. 

⬛⬛ Set goals and expectations for specific individuals or groups. 

Author

Audience Data

Figure 5-3:  Finding balance between the 
data, audience, and author’s objective
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⬛⬛ Help organizational leaders sleep at night because they know what’s 

going on. 

⬛⬛ Encourage specific actions in a timely manner. 

⬛⬛ Highlight exceptions and provide alerts when problems occur. 

⬛⬛ Communicate progress and success. 

⬛⬛ Provide a common interface for interacting with and analyzing impor-

tant organizational data. 

These are general motivations. You will have specific motivations for each 
data product you are involved with. Before letting the data speak or simply 
reflecting the will of your audience, consider what is important to you.

Your Audience

Data products need to start with the audiences in mind. Who are the consum-
ers of the information? What do they already know? What are their experi-
ences and prejudices? As you design the data product, understanding the 
audiences can help you craft a product that fits their needs and is something 
they love to use.

The needs and perspectives of different audiences can vary wildly. Consider 
the needs of a marketing analyst versus a chief marketing officer. A marketing 
analyst wants to know the details of a specific marketing campaign. He wants 
to know how results are calculated and the data sources that were used in a 
report. His job is to understand the data deeply, and he enjoys exploring data 
to find his own insights. Spoon-feeding him just the top-line results is likely to 
frustrate this marketing analyst, causing him to disengage from the information.

In contrast, the chief marketing officer has a much narrower attention span 
for diving into the data. The top-line results are exactly where she will want 
to start. If everything meets her expectations, she may not want to know any-
thing more. However, the CMO’s standards for the clarity and aesthetics of the 
data presentation are likely to be much higher than the marketing analyst. She 
spends her day looking at marketing campaigns that have a specific message 
and a polished display of information.

Often there will be multiple audiences for a data product. In fact, delivering 
the same report across different parts of the organization can offer the ben-
efit of getting people on the same page. However, a diverse set of audiences 
complicates your efforts to communicate the data. The structure of a data 
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product can help. For example, separating the executive summary from an 
appendix allows the executive and the data analysts to both get what they 
want. Interactive data products allow users to drill into areas where they want 
to find out more.

The following table shows a few of the factors to consider about your audi-
ence and the implications for a data product design.

Audiences’ Questions Implication

Role What decisions do they 
make?

What questions do they need 
answered?

Structure the information 
to make it easy and direct 
to answer high-priority 
questions.

Workflow In what context will they be 
reviewing the dashboard?

What information are they 
using on a daily basis?

How much time do they have 
to review the numbers?

The form and information dis-
play needs to fit into an exist-
ing workflow. For example, an 
on-the-road salesperson may 
need information delivered 
to her phone, not designed 
for an online wide-screen 
monitor.

Data comfort 
and skills

How sophisticated are they 
with using data?

Do they enjoy digging into 
the numbers?

The dashboard’s level of 
detail and analytical capabili-
ties should match the audi-
ences’ comfort zone.

Industry and 
data expertise

How familiar are they with 
the key metrics?

Do they understand where 
the data comes from?

Are they familiar with inter-
nal company or industry 
terminology?

This determines the need for 
embedded explanations and 
use of natural language.

Asking the Right Questions

Albert Einstein said, “If I had an hour to solve a problem I’d spend 55 minutes 
thinking about the problem and 5 minutes thinking about solutions.” The 
previous table is meant as a guide to help ask the right questions—spending 
55 minutes thinking about the problem. Good questions, which are specific 
in nature, can help lead you to an understanding of the solution.

The website DoINeedanUmbrella.com is an example of asking the right ques-
tion. It asks the first question many people have when they wonder about 
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the weather forecast. Instead of serving up a comprehensive 10-day detailed 
forecast, DoINeedanUmbrella.com simply provides a direct answer to a good 
question, as shown in Figure 5-4.

When looking at the data in our organization, isn’t this really what we’re try-
ing to get to? Should we hire another developer? Are we going to meet our 
sales objectives? Will the product release be on time? Start with your mes-
sage in mind and make sure, if you don’t do anything else, that you deliver 
that message.

Information Discrimination

The most common mistake in ineffective data products is an inability to make 
difficult decisions about what information is most important. Amanda Cox of 
The New York Times graphics department summed up this problem perfectly, 
“Data isn’t like your kids—you don’t have to pretend to love them equally.”

Figure 5-4:  DoINeedanUmbrella.com gets right to the point.
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Often information gets included in data products for reasons that are superflu-
ous to the purpose, audience, and message—reasons that cater the product 
to someone influential or use information that has been included historically. 
The bar should be higher. Here are a few strategies to help narrow down to 
the information that matters:

⬛⬛ Find the core problem—Your data product should be more than a 

lot of data on a screen or page. It should have a core theme based on 

the essence of the problem. For example, a sales dashboard may be 

designed around the question, “How can we more effectively move 

leads through our pipeline?” Or a marketing dashboard may strive to 

answer, “How can we optimize our marketing investments?” Finding 

this core problem can give you the logic and argument for discarding 

extraneous information.

⬛⬛ Ask a better question—Data requirements can quickly turn into a 

laundry list of unrelated metrics, dimensions, and half-baked analyses. 

The root of this problem stems from asking, “What would you like to 

know?” The follow-up question that narrows down the list of require-

ments is, “What would you do if you knew this information?” This ques-

tion separates the novel and whimsical desires from the important and 

actionable information. The next section talks more about actionable 

metrics and data products.

⬛⬛ Push to the appendix—Sometimes, it is impossible to ignore the 

requests for certain information to be included in a data product. Mul-

tiple audiences demanding a multitude of metrics. In these cases, it can 

be helpful to create an appendix report that includes some of these 

requests. Doing so can help keep the focus on the most critical data.

⬛⬛ Separate reporting from exploration—Tools designed for reporting 

need to be narrowly focused with a clear topic and address a limited 

set of questions. Exploration or data analysis tools serve a different 

purpose. There are many data products designed to give the users a 

broad palette to explore a variety of data. It helps to understand which 

of these goals you are setting out to serve.

The success of many data products is determined by an ability to distinguish 
between useful, productive information and interesting but ultimately extrane-
ous information. In short, we echo the sentiment expressed by French author 
Antoine de Saint-Exupéry, “Perfection is achieved, not when there is nothing 
more to add, but when there is nothing left to take away.”
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You Cannot Write Well Without Data.1

An author of data products faces many of the same creative challenges as 
writers. You struggle to find a message, speak to an audience, and develop 
an expressive style. Over the years, many accomplished authors have offered 
their wisdom for new writers. The lessons translate even if you work with 
data instead of words.

Find Inspiration

Find a subject you care about and which you in your heart feel others should 
care about. It is this genuine caring, not your games with language, which will be 
the most compelling and seductive element in your style.

—Kurt Vonnegut

If there is a magic in story writing, and I am convinced there is, no one has 
ever been able to reduce it to a recipe that can be passed from one person to 
another. The formula seems to lie solely in the aching urge of the writer to convey 
something he feels important to the reader. If the writer has that urge, he may 
sometimes, but by no means always, find the way to do it.2

—John Steinbeck

Develop a Direct, Clear Style

Readers want our pages to look very much like pages they have seen before. 
Why? This is because they themselves have a tough job to do, and they need all 
the help they can get from us.3

—Kurt Vonnegut

Try to leave out the part that readers tend to skip. A rule that came to mind in 
1983. Think of what you skip reading a novel: thick paragraphs of prose you 
can see have too many words in them. What the writer is doing, he’s writing, 
perpetrating hooptedoodle, perhaps taking another shot at the weather, or 
has gone into the character’s head, and the reader either knows what the guy’s 
thinking or doesn’t care. I’ll bet you don’t skip dialogue.

—Elmore Leonard

Learn from the Best

No aspiring author should content himself with a mere acquisition of technical 
rules. … All attempts at gaining literary polish must begin with judicious reading, 
and the learner must never cease to hold this phase uppermost. In many cases, 
the usage of good authors will be found a more effective guide than any amount 
of precept. 
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It is also important that cheaper types of reading, if hitherto followed, be 
dropped. Popular magazines inculcate a careless and deplorable style which is 
hard to unlearn, and which impedes the acquisition of a purer style.”

—H.P. Lovecraft in Literary Composition

Serve your Audience

Forget your generalized audience. In the first place, the nameless, faceless 
audience will scare you to death and in the second place, unlike the theater, it 
doesn’t exist. In writing, your audience is one single reader. I have found that 
sometimes it helps to pick out one person—a real person you know, or an 
imagined person and write to that one.”4

—John Steinbeck, from an interview in the Fall 1975 The Paris Review

Write to please just one person. If you open a window and make love to the 
world, so to speak, your story will get pneumonia.5

—Kurt Vonnegut’s 8 Tips on How to Write a Great Story

Discover the Core Message of Your Story

A short story must have single mood and every sentence must build towards it.

—Edgar Allan Poe

The solution to a problem—a story that you are unable to finish—is the problem. 
It isn’t as if the problem is one thing and the solution something else. The problem, 
properly understood = the solution. Instead of trying to hide or efface what limits 
the story, capitalize on that very limitation. State it, rail against it.

—Susan Sontag, As Consciousness Is Harnessed to Flesh: Journals and 

Notebooks, 1964–1980

Give your readers as much information as possible as soon as possible. To hell 
with suspense. Readers should have such complete understanding of what is 
going on, where and why, that they could finish the story themselves, should 
cockroaches eat the last few pages.6

— Kurt Vonnegut’s 8 Tips on How to Write a Great Story

Perhaps the most relevant guidelines for an author of data products comes 
from The Unpublished David Ogilvy,7 in a memo to his staff:

The better you write, the higher you go in Ogilvy & Mather. People who think 
well, write well.

Woolly minded people write woolly memos, woolly letters and woolly speeches.
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Good writing is not a natural gift. You have to learn to write well. Here are  
10 hints:

Read the Roman-Raphaelson book on writing. Read it three times.

Write the way you talk. Naturally.

Use short words, short sentences and short paragraphs.

Never use jargon words like reconceptualize, demassification, attitudinally, 
judgmentally. They are hallmarks of a pretentious ass.

Never write more than two pages on any subject.

Check your quotations.

Never send a letter or a memo on the day you write it. Read it aloud the next 
morning—and then edit it.

If it is something important, get a colleague to improve it.

Before you send your letter or your memo, make sure it is crystal clear what 
you want the recipient to do.

If you want ACTION, don’t write. Go and tell the guy what you want.

Defining Meaningful and Actionable Metrics

Metrics, as you know from Chapter 4, “A Consumer’s Guide to Data,” are the 
values that you use to judge performance. They are also the focal point of any 
data product. They are the numerical reflection of the real-world behavior that 
your organization wants to improve, avoid, or shape. For example:

⬛⬛ In the credit card industry, “share of wallet” is a popular measure. The 

number represents the portion of a consumer’s total spending that the 

specific card issuer has managed to capture. For the card issuer, it can’t 

influence the total disposable income of its customers, but it can try  

to influence them to pull out their card more often at the cash register 

or in front of their computers.

⬛⬛ The No Child Left Behind legislation created an unprecedented focus 

on metrics in American schools. The primary measurement to receive 

federal funding under the Act is Annual Yearly Progress (AYP). To 

receive federal funding and avoid the “failing school” label, all students 

must meet a minimum level of proficiency on state standardized tests. 



Guided Conversations  |  93

Although the requirements are waived in many states, districts and 

schools have dramatically reshaped their behavior to focus efforts on a 

new “bottom line” of education—state standardized test scores.

Metrics can create focus and alignment in an organization by providing clarity 
about what improvement looks like. Metrics can also create behaviors that are 
counter-intuitive or contrary to organizational goals. Beware of the call center 
that measures agent performance based on average call duration!

Despite the importance of choosing the right metrics, it is common to not 
think deeply about what to measure. Here are a few of the most common 
mistakes in choosing what metrics to focus on:

⬛⬛ Historical conventions—History isn’t always a good guide. Many 

organizations blindly follow the conventional wisdom in their industry 

or simply follow the path of history without thinking about the impli-

cations. 

⬛⬛ Simplistic metrics—The path of least resistance may be to take 

what your data gives you. Time spent on a website is easily tracked 

but doesn’t tell you anything about whether the users were actively 

engaged or running off to make a cup of coffee. 

⬛⬛ Complex metrics—The opposite of simplistic metrics are complex, 

contrived metrics that combine data from many data sources. If people 

don’t understand how a value is created, they may react skeptically to 

your analyses.

⬛⬛ Too many metrics—Many organizations fall into a trap of trying to 

have a comprehensive collection of metrics that track everything that 

managers care about. If you work with dozens of key metrics, those 

metrics may not deserve to be called “key.”

⬛⬛ Vanity metrics—Some metrics can make you or your organization 

look good but don’t tie to outcomes that are important. Be careful that 

you don’t select metrics simply because you know they’ll make you 

look good.

To avoid these common pitfalls and choose the best possible metric, consider 
the following framework, one that balances four factors, as shown in Figure 5-5.
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A lot of metrics fail in at least one of these dimensions. Following are a few 
examples:

⬛⬛ Common interpretation—We had a client who made a distinction 

between “leads” and “prospects” in its marketing organization. Pros-

pects had theoretically expressed more interest in the service through 

their actions. Unfortunately, the line between leads and prospects was 

always hard to decipher and the definitions were hard to communicate.

⬛⬛ Actionable—Metrics are frequently too broad for the impact that a 

particular group can have. Customer satisfaction is a popular dash-

board staple, but it is hard for most managers to see how they can 

have a significant impact on the number.

⬛⬛ Accessible, credible data—Sometimes, the most valuable and obvi-

ous metrics are frustratingly hard to track. In the web analytics world, 

unique visitors is important data to know, but user deletion of cookies 

makes it hard to trust the data.

⬛⬛ Transparent, simple calculation—Top NFL agent Leigh Steinberg 

says of the famous football quarterback ratings metric, “Other than 

one attorney in our office, I am unaware of a single human being who 

has the capacity to figure a quarterback rating.” I don’t know what 

Good metrics

The data can be acquired 
with modest effort from a 
source that people trust.

The method for generating 
the metric is shared and 
well understood

People in the organization
recognize what the

metric means.

Actionable

Common
interpretation

Accessible,
credible data

Transparent,
simple

calculation

When the metric value 
changes, it is clear what 

caused the change 
and/or what actions 

should be taken

Figure 5-5:  Choosing the right metric   
Source: Juice Analytics.
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kind of art majors he hires, but all they need to do is use the simplified 

formula: (83.33 * Comp %) + (4.16667 * Yds per att) + (333.333 * TD pct)–

(416.667 * INT pct) + 25 / 12.

Creating Structure and Flow to Your Data Products

Your job as an author of data products is multilayered. The last section dis-
cussed choosing the right metrics. Your next challenge is to bring order and 
structure to the way your data is visualized. What is the general structure of 
the content you want to communicate? How does the content connect? How 
does one data or visualization element flow into the next? Like an author 
writing a book, there should be a starting point, themes, segues between 
chapters, and a conclusion.

In this section you gain ideas for the different ways that data products can 
be structured, guiding your audience along a path of discovery, and tips for 
laying out a page or screen with content. 

A Guided Path: Structure and Flow

Some people describe this process as data storytelling. As mentioned in the 
introduction, storytelling might not be the right analogy. Stories are fixed and 
narrow in interpretation. Data is less so because it is always changing and can 
tell new stories. The creator of a data product is closer to a “guide”—laying 
out a path for the audience to travel along, but the findings and conclusions 
of the audience are more fluid. The landscape may always be changing.

Where do you want to lead your audience? As an author communicating with 
data, your objective is to help readers travel a path through the presented 
data in a way that they can move their understanding forward. Unfortunately, 
the standard practice for laying out most dashboards and reports has been to 
simply fit everything on the page in a grid or a jumbled mass of information. 
Figure 5-6 shows a dashboard with a grid overlay.

This rigid structure tells you nothing about how different charts relate to 
each other. It offers no clue as to where to begin understanding the data and 
nothing about what information is most important. Creating a layout that 
helps frame the content of your data product is one of the most undervalued 
areas of information design. The dashboard in Figure 5-7 starts with the few 
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high-level metrics (e.g., federal IT spend and change in spend) and then flows 
into the details about the agencies most responsible for these key metrics.

Figure 5-6:  This common dashboard layout provides little guidance for users about how to 
explore the data. 

Figure 5-7:  A redesigned version of the Federal IT dashboard makes it easy to see where 
to start and where to go next.   
Source: Juice Analytics
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Why Structure Matters?

Stephen Few, author of Information Dashboard Design, calls structure one of 
the greatest challenges of dashboard design:

Dashboard content must be organized in a way that reflects the nature of the 
information and that supports efficient and meaningful monitoring. Information 
cannot be placed just anywhere on the dashboard, nor can sections of the dis-
play be sized simply to fit the available space. Items that relate to one another 
should usually be positioned close to one another. Important items should 
often appear larger, thus more visually prominent, than less important items. 
Items that ought to be scanned in a particular order ought to be arranged in 
a manner that supports that sequence of visual attention.8

Whether it is a dashboard or a data-rich presentation, the structure of your 
data product is an opportunity to define the logical way to look at a problem 
or the business. How you choose to lay out the information shapes how your 
audience understands the big picture and how the smaller pieces fit together. 
At a more practical level, structure can serve as a navigational mechanism for 
the user. It shows where to start and where to go next.

Structure Options

A good data product layout requires a deep understanding of how the system 
you are measuring works. There are many ways to break something down into 
manageable parts. For example, the performance of an American football 
game can be deconstructed in many ways: 1) by offense, defense, and special 
teams; 2) by down and distance; 3) by time period; 4) by drive; and 5) by run-
ning versus passing plays. Data presented around each of these organizing 
principles would tell a different story. 

Choosing the right way to structure your data for presentation is entirely 
specific to the situation. However, in our experience, there are three common 
categories for structuring your information on the page: flow, relationships, 
and grouping.

Flow

A flow-based structure emphasizes a sequence of events or actions across time 
(Figure 5-8). Systems that fit this model include leads moving through a sales 
pipeline, stages of customer support, and operational processes. Notice how 
the dashboard in Figure 5-9 is built around the flow of information from the 
summary metrics to submetrics to dimensional breakouts. The commitment to 
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the vertical flow structure makes it clear to users how to think about explor-
ing the data.

Relationships

The structure of a data presentation can also emphasize the relationships 
between entities or measures (Figure 5-10). These relationships or connections 
may be mathematical, geographical, organizational, or functional. Figure 5-11 
shows a visualization that displays scenarios for the valuation of a start-up. With 
the simple addition of a connective line and descriptive labels, the informa-
tion in this tool helps users see the relationship between inputs on the left 
and projections on the right. 

 

Figure 5-8:  Data products may be structured based 
on the flow of the underlying process.

Figure 5-9:  Dashboard with a flow structure

Figure 5-10:  Data products may be structured to emphasize relationships.
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Grouping

The structure of last resort is to group related information into categories 
or a hierarchy. The simple act of putting similar things together can bring 
some logic and accessibility to an otherwise haphazard collection of data 
(Figure 5-12). Figure 5-13 groups related metrics into four categories. Based 
on their needs, different users will know where to start in reviewing the per-
formance data. 

Organizing the Page

The little things in designing a data product can make a big difference—such 
as where you place the key metrics, where you position charts, and how 
much information you try to fit onto a page. For example, many dashboards 
can do an admirable job of displaying individual charts effectively, but how 
the charts are arranged on the screen can create confusion. Oftentimes, the 
information is compressed to fit on a page in such a way that readers cannot 
easily determine what the most critical information is. Here are a few things 
to keep in mind when laying out data on the page.

Figure 5-11:   Company valuation tool shows the relationship between inputs and outputs (labs.juiceanalytics.com/valuation).   
Source: Juice Analytics



100  |  Chapter 5:  Data Authors: Skilled Designers of Data Presentations

Pay Attention to Attention

Position the most important information where people look 
first. Studies show that people tend to scan a page in a similar 
manner. Imagine that the image in Figure 5-14 is overlaid on 
your page of content. The research indicates that users look 
first for information on the top and left. Users also focus their 
attention down the left side. The center gets a fair bit of atten-
tion as well. But the bottom and right may not be noticed by 
your users at all. Therefore, as you choose how to present 
information, place the most critical information toward the 
upper left to capture your readers’ attention.

Grids

Many web designers use a grid system—a series of columns 
and gutters of certain widths—to ensure that key lines in their 

 

Figure 5-12:  Data products may group elements 
to make the information easier to navigate.

Figure 5-13:  A dashboard with metrics grouped into categories    
Source: Juice Analytics

User’s focus
here

. . . not here

Figure 5-14:  Where people focus their attention on a 
page.  Source: Juice Analytics
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designs align. This approach brings a coherence and order to the page that 
puts users at ease.

We can overlay a grid on a site like TechMeme to see how this system gets 
applied in practice, as shown in Figure 5-15.

Not everything fits into one column, but it is obvious that this site has a pre-
defined grid and sticks faithfully to it. The result is a clean, effective page layout.

White Space

You don’t just see objects themselves; you also see the space that is not there. 
White space in an interface design is important and too often overlooked. 
Maximizing real estate for data must also mean creating places for the eye 
to “rest” so that the nonwhite space has more impact. When you don’t have 
sufficient spacing, everything runs together and you can’t see what is most 
important, as shown in Figure 5-16.

Figure 5-15:  Many websites use a grid system to make the layout pleasing to the eye.
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White space can be used to delineate sections or 
help users see groupings of content on a page. Using 
white space may mean sacrificing one extra chart 
or metric, but it can make a huge difference in user 
comprehension. 

Organizing how you lay out content in a report or 
dashboard can have a direct impact on how well the 
information is received. By considering spacing and 
positioning, you can reduce distraction and focus 
attention on the most important elements of your 
message.

Pixar’s 22 Rules for Storytelling 

Pixar’s Rules for Storytelling9—as shared by Emma Coats,10 Pixar’s Story Artist—
are almost as relevant for communicating with data as they are to filmmaking. 
Whether you are a creator of data-rich presentations, infographics, or data 
visualizations, here’s an abridged list of the most relevant Pixar principles for 
data storytelling:

#2. You gotta keep in mind what’s interesting to you as an audience, not 
what’s fun to do as a writer. They can be very different.

#3. Trying for theme is important, but you won’t see what the story is 
actually about til you’re at the end of it. Now rewrite.

#5. Simplify. Focus. Combine characters. Hop over detours. You’ll feel like 
you’re losing valuable stuff but it sets you free.

#8. Finish your story, let go even if it’s not perfect. In an ideal world you 
have both, but move on. Do better next time.

#11. Putting it on paper lets you start fixing it. If it stays in your head, a 
perfect idea, you’ll never share it with anyone.

#12. Discount the 1st thing that comes to mind. And the 2nd, 3rd, 4th, 
5th—get the obvious out of the way. Surprise yourself.

#13. Give your characters opinions. Passive/malleable might seem likable 
to you as you write, but it’s poison to the audience.

#14. Why must you tell THIS story? What’s the belief burning within you 
that your story feeds off of? That’s the heart of it.

#17. No work is ever wasted. If it’s not working, let go and move on—it’ll 
come back around to be useful later.

#22. What’s the essence of your story? Most economical telling of it? If 
you know that, you can build out from there.

Figure 5-16:  Use whitespace to aid comprehension.
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Designing Attractive, Easy-to-Understand 
Data Products 

The last section discussed strategies for bringing order and structure to how 
data is displayed on a page. Your next challenge is to consider how the data 
looks, in what form it is delivered, and how words are best incorporated to 
facilitate understanding.

In this section you will learn:

⬛⬛ How the right form of data product can enhance presentation for your 

audience

⬛⬛ How functionality can enhance communication for your audience

⬛⬛ How attractive visual design can enhance presentation for your 

audience

⬛⬛ Core design principles for data products

Form

Data products can come in many forms. The volume of content will vary (from 
a single key metric to a comprehensive annual report) as will the medium used 
to transmit the information. A website, e‑mail, animated slides, poster, glossy 
pamphlet, or 55-inch TV can all serve to communicate data. The challenge is 
in determining the right format for your audience.

The function of a data product is to communicate critical information to your 
audience in a way they can understand, delivered when and where they need 
the information. The form should capture its attention at the right time and 
move it to action.

Before you decide how you want to deliver your data product, consider a few 
factors that may influence the form:

⬛⬛ Timeliness—How frequently is the data updated?

⬛⬛ Aesthetic value—How important is it that the data presentation looks 

attractive, or can it be purely utilitarian? 

⬛⬛ Mobility—Does the audience need to access the information through 

mobile devices?

⬛⬛ Connectivity—Does the dashboard need to connect to live data 

sources or can it be updated on a less frequent basis?
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⬛⬛ Data detail—Will the data product offer a capability to drill down to 

see more context?

⬛⬛ Data density—How information-rich will views of the data be?

⬛⬛ Interactivity—Will the user benefit from interacting with the data?

⬛⬛ Collaboration—Is it important that your audience can easily share 

and collaborate with others about the data?

The following table assesses six forms of data products by their effectiveness 
in addressing the preceding factors. Which forms perform well for the factors 
your audience cares about?

Factors Hardcopy 
Report

Excel Web App E‑mail 
Report

Large 
screen 
display

Timeliness – + + + +

Aesthetic value + + +

Mobility + + + –

Connectivity – + + +

Data detail – + + –

Data density + –

Interactivity – + – –

Collaboration + + –

“+” means the form can work well for the specific factor; “–” means the form is not effective.

Visualizing Your Data

After considering the form of your data product, you should next consider the 
best ways of visualizing data to convey meaning. This section considers the 
steps of choosing the right chart, color, and typography and also discusses 
wrapping your data in context.

Choosing the Right Chart

Charts are the building blocks from which reports and dashboards are con-
structed. Choosing what building blocks to use is a seemingly simple decision 
that can determine whether your data product solidly communicates your 
message or misleads your audience into focusing on the wrong things.

What is the right chart for your data? This is the question we hear more than 
any other. Unfortunately, there isn’t a simple answer or secret decoder ring. 
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However, if you can understand how different charts address different types 
of questions, you’ll be well on your way to making good chart choices.

The first element in selecting charts is to understand that the purpose of a 
chart is to make it easy for readers to identify patterns and see how values 
compare to each other. The best charts maximize comprehension by playing 
to the strengths of visual perception. People can judge values accurately on a 
two-dimensional plane—the length of a line, the height of a bar, or the position 
of a data point. Bar charts and line charts play to these strengths. The ability 
to judge accurately declines when charts use other visual features to show 
values—width, area, color intensity, and radial distance. Therefore pie charts 
are generally less effective than bar charts because they require readers to 
compare radial distances, as shown in Figure 5-17.

The second fundamental element in choosing charts is to know what you want 
to show. There is no good answer to what is the right chart without knowing 
the question you want to answer. The beauty of defining this question is that it 
can reveal clues as to the chart you need to use. Take the following examples:

⬛⬛ How do my sales break down by customer type?

⬛⬛ What is the change in visitors over the last 3 months?

⬛⬛ Which students have the best test scores and have improved  

the most?

Oranges

Blueberries

Bananas
80

Apples

Apples Pears Oranges Blue-
berries

Bananas
Pears

Unit Sales by Fruit Unit Sales by Fruit

60

40

20

Figure 5-17:  Bar charts make it easier to compare values.
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Each questions tells you both what data elements are important and what 
you want to emphasize in your display of the data.

Question Metric Dimension Chart Category

How do my sales break 
down by customer type?

Sales Customer type Composition

What is the change in 
visitors over the last 
3 months?

Number of 
visitors

Time Trend

Which students have the 
best test scores and have 
improved the most?

Test scores, 
change in test 
scores

Individual 
students

Comparison

Among the basic chart types that you find in most data analysis tools such as 
Excel, there are a limited number of categories of charts:

⬛⬛ Distributions—How do elements in the data break out across one or 

more dimensions? Examples: Bar chart and scatterplot.

⬛⬛ Composition—How does the whole of something break into its con-

stituent pieces? Examples: pie chart, bar chart, and tree map.

⬛⬛ Trends—How are values changing across time? Examples: line chart 

and area chart.

⬛⬛ Relationship or comparison—How do elements in my data compare 

to each other? Examples: bubble chart and bullet chart.

Many years ago we gathered the charts associated with each of these catego-
ries into a free, simple online tool called Chart Chooser (www.chartchooser.com). 
Chart Chooser enables you to select the category of chart that you need, and 
then it displays the available chart choices, which you can download in an 
attractive Excel or PowerPoint template, as shown in Figure 5-18.

Numerous books, blogs, and websites discuss the design of charts for effective 
interpretation and deliver critiques of the many poorly designed charts and 
infographics. For more depth on this subject, consult the works of Stephen 
Few, a leader in this field with a passionate dedication to effective data 
communications. 
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Color

Quite often, data presentations get dressed-up with color like a festive holiday 
costume. Color is applied indiscriminately and adds little to the meaning of 
the data. Color should be used with restraint, adding more only when it brings 
appropriate emphasis or meaning to elements on the page.

Color Brings Meaning

Color can draw your eye to what is important and tie together similar things. 
For example, if you increase color brightness, it can attract attention and 
make a point seem important. Similarly, use of the same color hue can con-
nect related things.

At a more subtle level, the color scheme you choose can evoke an emotion or 
feeling about the data. Colors can be broken into high-level dichotomies, such as 
earthtones versus unnatural colors. We perceive earthtones as calming (Edward 
Tufte has said that these are the kinds of colors you want to use if you just want 
to use color gently on your page). In contrast, unnatural colors jump out at your 
audience, making them ideal for showing an alert, as shown in Figure 5-19.

Figure 5-18:  Chart Chooser (www.chartchooser.com) lets you pick the right kind of chart for the job and 
download Excel or PowerPoint templates.
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Color to Display Data

When you use color in your graphs to represent data, consider three types 
of color schemes: 

⬛⬛ Sequential—When you order values from low to high

⬛⬛ Divergent—When the values are ordered and there is a critical mid-

point (for example, an average or zero)

⬛⬛ Categorical—When data falls into distinct groups (for example, coun-

tries) and therefore requires contrast between adjacent colors

Figure 5-19:  The right colors can help re-enforce the meaning or message of your data.
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Figure 5-20 provides an example of each of these color schemes.

Typography

Typography is an obsession for some; it can include everything from choosing 
a typeface to picking the right point size, kerning, tracking, and leading. In the 
meantime, you have a data product to produce. This section provides a simple 
and useful framework for making decisions that ensure quality typography 
in your data displays.

With just few simple decisions, you can ensure that the text on the dashboard 
will both look good and communicate effectively. The majority of text on a 
page falls into four categories:

⬛⬛ Body text is clean, readable content.

⬛⬛ Headers separate and name major sections of your work.

⬛⬛ Notes describe additional things the reader should be aware of. For 

the most part these should fade into the background.

⬛⬛ Emphasis text is what you want your reader to pay particular attention to.

Figure 5-20:   Color schemes must fit their purpose in a chart
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Figure 5-21 describes an approach for deciding how to display each of these 
text types. The highlighted areas indicate where you need to make decisions.

You need to make only three basic decisions:

1.	 Choose size and font of the body text.

2.	 Decide if the header is going to flip to serif or sans-serif and whether it is 
going to have any style.

3.	 Decide what to do about emphasis, such as color or bold or italic.

A few things don’t fit neatly into one of the four text categories listed, such 
as table headers and graph titles. You probably tend to use a combination of 
styles to handle these exceptions and will also want to emphasize text that is 
particularly important to your message.

Stick to this framework and your data product will have a more consistent, 
clean appearance.

Body Clean, readable text.
50–80% of your text
will look like this.

10–16 pts

choose one or both

sans-serif: Helvetica,
Arial, Tahoma,
Verdana
serif: Georgia, Times

Neutral Normal
No bold or italic
1.2 line spacing

Header Separate and name
major sections of
your writing.

150–200%
of body

Same as body or flip
serif/sans-serif

your decisions

Neutral Normal, bold, or
italic
Whitespace above

Notes Additional things a
reader should be
aware of, data sources,
etc. Should “fade into
the background.”

85% of 
body

Same as body De-emphasize,
lower contrast

Normal
No bold or italic

Emphasis Draw the eye to key
points you need to
make.

Same as
body

Same as body High impact
color

Bold or italic

Purpose Size Font Color Style

Figure 5-21:  Our Simple Font Framework helps you use typography effectively with a few simple decisions.
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Wrapping Data in Context

Context is the frame you put around your data to make it understandable to 
your audience. Context gives data meaning. Take the number 73, for example. 
This is a number, like many numbers, that means little by itself. Giving it a unit of 
measurement helps, such as 73 home runs. Here’s a little more context: 73 is the 
record number of home runs hit in Major League Baseball in a season held by Barry 
Bonds. And if you are a baseball fan, the number means even more (or perhaps 
less) when put in the context of the steroid scandals of Bonds’ era. By wrapping 
the number in the relevant information, it becomes meaningful and useful. 

As an author of data products, you have many choices about context to help 
explain your data. The simplest place to start is with labeling. Any chart, data 
point, or visualization needs basic labeling to ensure the audience knows 
what it is looking at: title, axes, units of measurement, and source. Similarly, 
the scope of the data is critical baseline information. For example, does the 
key metric represent the last month or the last day of data?

These basics ensure the reader knows what you are showing. The data becomes 
more intriguing when values can be compared. Consider the following types 
of context to start to reveal insights:

⬛⬛ Benchmarks—Is there an industry value or average that reveals how 

your organization compares to others? Keep in mind that the most 

useful benchmarks are those that your readers consider “comparables” 

relative to factors such as size, industry, or region.

⬛⬛ Goals—Comparing a value to a goal goes a long way toward showing 

the audience how it might feel about the data it sees.

⬛⬛ Changes—How has a value changed over time? It is often more useful 

to consider data trends in values than the values themselves.

The key metrics shown in Figure 5-22 are a good example of providing con-
text around some basic metrics. The values are surrounded by an indicator of 
change and shown relative to a quarterly goal and the quarter-to-date goal. 
The user of this dashboard is given much more than some key metrics; she can 
see whether those numbers are good or bad as compared to expectations.

Sales Quarter
goal

QTD
goal

60k

12.1k
–11%

Revenue Quarter
goal

QTD
goal

$400k

$222k
+33%

Figure 5-22:  Key metrics shown with relevant context
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A final layer of context to consider is what broad set of information should be 
shown on the same page or simultaneously. One-page dashboards, like the 
one in Figure 5-23, make an implicit statement that it is important to show 
all those metrics together to create an overall context. Effectively, the user 
needs to see all the metrics to have a good sense of whether any one metric 
is a particular concern and to get the big-picture understanding that would 
be obscured if each metric were shown separately. However, before you try 
to show everything at once in the name of context, consider the limitations 
of your audience’s attention and ability to absorb the volume of content. 

Language

Data products need more than data. The effective use of words can make the 
difference between understanding and confusion to your audience. When 
considering the language used to explain your data, the principle objective is 
to be understood by your target audience. In most cases, you can benefit from 

Figure 5-23:  This dashboard implies that seeing the metrics together is necessary to understand the full context of 
the system status.
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choosing common, natural language over complex jargon, and using fewer, 
simpler words. For example, within the medical world it may be understood that 
cephalalgia is a medical term for headache, but if you tell the average person 
that you have a cephalalgia, he may wonder if that’s a disease or some kind of 
growth. If the users of your data product need to look up terms or ask what 
an acronym means, you’ve distracted from the purpose of the data product. 

As with everything else in authoring data products, audiences come first. 
Consider how language can be tailored to the way your audiences speak. 
What terms are they familiar with? Do they understand the meaning behind 
complex metrics? For internal audiences, commonly used shorthand may be 
perfectly accessible. But when crossing different functional areas, the familiar-
ity with terminology may dissipate. It is better to err on the side of expressing 
concepts in simple and more explicit terms. CPC and PPC are well understood 
in marketing, but a finance executive is better served by referring to “cost-per-
click” or “pay-per-click” advertising. The importance of language becomes even 
more pronounced when crossing organizational and international boundaries.

Many marketers, web designers, and consultants have established a “voice” in 
their writing that creates a balance between friendly and professional. The goal 
of business writing is described by Carter Daniel in his book Reader-Friendly 
Reports (McGraw-Hill, 2012):

Business writing isn’t a different language with a separate set of words and phrases. 
In receipt of, as per your request, beg to acknowledge, and please be advised 
are relics of the past. They aren’t used anymore, or shouldn’t be anyway.

Business writing also isn’t dull and stereotyped. Bad writing is dull; good writing 
is interesting. These statements are true for all writing, business or any other 
kind. If you are interested in the subject but find the report dull, something’s 
wrong with the way the report is written.

Business writing is like any other form of writing except more efficient. Think 
for a minute about who your audience is, and you’ll understand the reason for 
insisting on efficiency. Business people are intelligent, suspicious, and busy. So 
when you write for them you have to be factual, persuasive, and efficient: factual 
because they are too intelligent to be fooled by vagueness and bluffing; per-
suasive because you have to overcome the suspicion that always accompanies 
money matters; and efficient because you’ll lose your reader if you waste time.

Therefore, when you are writing the descriptions, labels, or notes that accompany 
your data product, focus on how the text can be easy to read for your target 
audience and expressed in a way that is straightforward, concise, and engaging. 
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Creating Dialogue with Your Data Products

Although data product authors must attend to a host of technical aspects when 
designing presentations, the products of your work serve a broad audience 
of stakeholders and are ultimately tools for creating dialogue and decision. 
In this section, you learn:

⬛⬛ The importance of serving your audiences’ audience

⬛⬛ How data products gain value as your audience responds to the 

content

⬛⬛ Strategies for capturing feedback and refining your data products

Your Audience’s Audience

Throughout this chapter, the importance of serving your audiences has been 
emphasized. This ability to understand and take action on the data is what 
ultimately matters. However, your data product seldom stops with your pri-
mary audiences. It will be passed on and shared from your primary audiences 
to their colleagues. In some cases, your audiences’ audience may be more 
important in the impact the data product can have.

For example, imagine a marketing analyst who has prepared a quarter-end pre-
sentation to explain the progress the group has made in attracting new custom-
ers. This presentation may be presented to the chief marketing officer (CMO) and 
other members of the team to evaluate where to focus energies in the coming 
months. However, the CMO is likely to cherry-pick a few charts from the presenta-
tion to share with the organization’s executive team. Meanwhile, another portion 
of the presentation may find its way to the finance group to help with budgeting 
and projections. The data product author may not have set out to communicate 
to people across the organization, but information will flow where it is needed.

Knowing that your data products or visualizations may reach a secondary 
audience, it is good to construct them with that in mind. You may build 
products that are modular in format with certain modules being deleted for 
certain audiences.

Data Leading to Dialogue

Data alone isn’t valuable. In fact, it can be expensive in time and resources to 
manage and maintain. The analysis of this data is closer to something that is 
valuable. A clearly communicated analysis starts to transform a reflection of 
the world into knowledge in the minds of people.
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Even so, knowledge alone does not make your organization better. It is the 
decisions and actions of people—based on this data-sourced knowledge—
that is the goal. But these decisions are seldom made in a vacuum. In most 
organizations, decisions are a collaborative, social experience. People come 
together to discuss options, review their knowledge of the situation, and 
arrive at a path to go down. Herein is one of the great powers of effective 
data products: They can shape and guide these discussions. Conclusions are 
seldom clear-cut, even when there is data to support a direction. 

Your job as an author of data products isn’t necessarily to drive people directly 
to data-driven decisions. It is seldom about delivering carefully packaged 
answers. Your job is to encourage productive dialogue. You can help people 
focus on the right things, be informed, and ask relevant questions.

The outcome of a data fluent organization is informed discussion, better 
questions, and new insights about how your organization works, what your 
customers need, and how you can better serve them. 

Design Principles

This final section includes a list of principles to consider when you design 
data visualizations and data products. Though every data set and situation is 
different, these principles offer guidelines that apply in many cases and can 
improve what you deliver to your audience.

Visualizations

When creating charts and tables for presenting data, the following eight design 
principles are worth considering before you click Print or Send. 

1.	 Reduce chart-junk and increase data-to-ink ratio. These are the first 
two recommendations from Edward Tufte, well-known information design 
expert. Reduce chart junk by removing elements that are decorative or 
ornamental. Three-dimensional chart effects, for example, add nothing 
of value to your chart. Increase data-to-ink ratio by making every pixel 
tell a story about your data. Watch as Figure 5-24 is gradually stripped of 
extraneous chart junk.
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Figure 5-24:  Reduce chart junk.
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2.	U se contrast to make the data visible. If there is low contrast between 
the data and labels compared to surrounding elements, it can be difficult 
for readers to see the most important information on the page. For many 
years, the standard Excel default chart, for example, made it more difficult 
than necessary to distinguish the line from the background. A white back-
ground and de-emphasized gridlines can help, as shown in Figure 5-25.

3.	 Readable labels. Clear labeling is often overlooked. Whenever possible, 
avoid rotated labels or tiny font. When the labels are a struggle to read, 
they distract from focusing on the numbers, as shown in Figure 5-26.
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Figure 5-25:  Improved contrast makes the data easier to read.
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Figure 5-26:  Don’t make it hard on your audience to read labels.
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4.	 Don’t repeat yourself; repetition is bad. It’s not necessary to have both a 
legend and a title for single series graphs. Likewise, the title of a chart may 
sufficiently explain what the reader is looking at, as shown in Figure 5-27.

A useful alternative to a legend is to label individual data series directly, 
as shown in Figure 5-28. 
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Figure 5-27:  Remove repeated elements to clean up your charts.
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Figure 5-28:  Direct labeling of data series
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5.	 Avoid smoothing and 3-D. A smoothing feature added to your line gives 
the impression of data points that are not actually there. A smoothing 
feature added to your line gives the impression of data points that are not 
actually there (Figure 5-29). Similarly, glossy 3-D effects are a visual that 
was impressive in 1999 but contributes no value to your chart.

6.	 Careful use of gradients. Use flat colors or a bare minimum gradient. 
Ensure that the bar endpoint is visible. When the gradient fades toward 
the endpoint, it reduces the ability to clearly see the length of the bar, as 
shown in Figure 5-30.
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Figure 5-29:  Smoothing of lines is seldom useful.
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Figure 5-30:  Bars should not fade out toward their endpoint. 
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7.	 Sort for comprehension. Add structure and clarity to the chart by sort-
ing by a metric of interest. Users want to see what values are largest or 
smallest. They shouldn’t have to hunt through a chart to find this basic 
information, as shown in Figure 5-31.

8.	U se color variants. If you are displaying multicolumn or stacked charts, 
use variants on a hue or gray to show different data series. This approach 
reduces the need for a wide variety of distracting colors, as shown in 
Figure 5-32.

Also, don’t vary the colors by point like in the chart in Figure 5-33. This creates 
a lot of unnecessary visual noise and makes similar colors seem related.
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Figure 5-31:  Sort columns to make it easy to find the interesting insights.
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Figure 5-32:  Fewer colors can be better.
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Design Principles for Data Products

As you get closer to putting pencil on paper to design your data product, 
here are a few core design principles to use as reminders of what is important. 
By no means should you feel compelled to follow all these principles; in fact, 
it is better to pick one or two high-priority principles to help stay focused.

Compactness and Modularity

Some data products become large and unwieldy in an effort to create a single 
comprehensive view of an entire business or process. Eric Steven Raymond, 
writing about good software design, provides this guidance: 

Compactness is the property that a design can fit inside a human being’s  
head . . . Compact software tools have all the virtues of physical tools that 
fit well in the hand. They feel pleasant to use, they don’t obtrude themselves 
between your mind and your work, [and] they make you more productive.11

A data presentation should be broken into bite-sized pieces, each built around 
a key question, topic, or concept.

Gradual Reveal

Reveal information as the user expresses interest. In other words, don’t bom-
bard the user with all the information at once. We frequently use levels of 
increasing detail from (a) key metric to (b) context around the metric to (c) 
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Figure 5-33:  Separating colors by column adds no value to this chart.
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full breakout detail for the metric. Figure 5-34 shows an interface for Datran 
Media’s Aperture online advertising dashboard that demonstrates this model:

Guide Attention

It isn’t good enough to make the information available; you need to use visual 
cues and functionality to draw the user to the things that matter most. A few 
mechanisms that can help are alerts, positioning on the page, and careful use 
of color and fonts. The visualization in Figure 5-35 emphasizes those metrics 
that need attention.

Support Casual Use

Minimize the barrier to entry for new users by avoiding feature overload, 
minimizing clicks for each task, and providing clear, concise descriptions of 
what things mean. The data interface we designed for network usage high-
lights only the most important metrics, uses a parallel structure to delineate 
between upstream and downstream data, and has a simple visual to show 
the largest values, as shown in Figure 5-36.

Figure 5-34:  This interface reveals more detailed information as the user selects what they are interested in.
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Lead to Action

Empower users to finish their task quickly and understand the action that 
should be taken based on the results. You can build in explicit guidance about 
what a change in a metric means or who to contact to address an issue that 

Figure 5-35:  Colored alerts guide attention to the important information on the screen.

Figure 5-36:  An executive-level interface to track network utilization
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is highlighted in the data product. In the interface in Figure 5-37, the primary 
user action is to build a list of students who need help with their online 
coursework. The tool helps narrow down the list of all students to the select 
few who require action.

Customizable

Build in flexibility to allow the data presentation to become relevant for differ-
ent users. The most common way to allow users to customize the dashboard 
is by defining the scope of the data by using filters. Beyond filters, other types 
of functionality that enable customization include the ability to save a view of 
the data that they’ve configured and features to tag or highlight items that are 
important to the user.

Explanation before Information

Users need context and explanations to understand new and unfamiliar 
events. Providing data without these higher-level analyses is the difference 
between a chef presenting a fine dinner and a fish monger throwing a fish at 

Figure 5-37:  This data product provides guidance to suggest specific actions based on the results.
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your head. For some situations when communicating data, there is sufficient 
time to interpret the results and provide a summary before presenting to your 
audience. Letting the data speak for itself can be a recipe for misinterpreta-
tion and confusion. The following quote about journalism offers a broader 
perspective on how to present complex information:

The most “basic” [journalistic] acts are reporting today’s news and providing 
current information, as with prices, weather reports and ball scores. We think of 
“analysis,” “interpretation,” and also “explanation” as higher order acts. They come 
after the news has been reported, building upon a base of factual information 
laid down by prior reports . . . . [However, there are some stories] where until I 
grasp the whole, I am unable to make sense of any part. Not only am I not 
a customer for news reports prior to that moment, but the very frequency of the 
updates alienates me from the providers of those updates because the news stream 
is adding daily to my feeling of being ill-informed, overwhelmed, out of the loop.

—Jay Rosen, NYU Journalism Institute12

These design principles are some of the fundamental guidelines that can 
shape your thinking about a data product and help you evaluate whether 
you’ve been successful.

Viva the Authors of Data Products

This chapter was about the people in organizations who do the hard work of 
creating reports, presentations, and dashboards that communicate data. It is a 
common activity, but a role that is seldom identified explicitly or described with a 
set of skills and objectives. This chapter explained what it is to be an author of data 
products, and why this role is essential to the success of a data fluent organiza-
tion. It is not just that these producers facilitate the flow of information between 
people. They also add tremendous value to the data they are communicating by 
analyzing, summarizing, structuring, storytelling, visualizing, and contextualizing.

It takes many diverse skills to be good at designing data products. Although 
some of these skills were mentioned, they were not described in sufficient depth 
to make you an expert. More than teaching skills, you were provided with guid-
ance as to what matters the most in the process by focusing on the following:

⬛⬛ Know what your audience wants to know and what they can act on.

⬛⬛ Strive to focus your message to present the right metrics and content.

⬛⬛ Build logic, structure, and flow into your data products so that audi-

ences can more easily digest the information you are delivering.
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⬛⬛ Develop your skills in the fundamentals of information display—from 

little things, such as good use of typography, to bigger elements, such as 

choosing the right chart to highlight the critical elements in your data.

People are the basis of your organization, and their skills are the basis of a 
data fluent organization. The past two chapters have focused on essential skills 
for data consumers and producers of data products. In the next chapter, we 
turn your attention to the structural and cultural factors that can help them 
flourish within the framework of your organization. 
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Chapter 6

The Data 
Fluent Culture

The only thing of real importance that leaders do is to create and 
manage culture. If you do not manage culture, it manages you, and 
you may not even be aware of the extent to which this is happening.

Edgar Schein

MIT Sloan School of Management

The aim of this chapter is to guide organizational leaders in the for-
mation of a data fluent culture. Although knowledgeable individuals 
are necessary for a meaningful exchange of ideas, the culture of an 
organization is the context that helps these individual efficiently sup-
port the mission of the organization. A culture of data engagement 
and fluency is built upon organizational leadership, shared under-
standings and conventions about data products, and everyday habits 
and processes that make data-informed communication a priority.
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In this chapter, you learn about:

⬛⬛ How leaders can develop a data fluent organizational culture and com-

municate priorities

⬛⬛ How to establish key organizational metrics that guide individual and 

organizational efforts 

⬛⬛ How to create a shared language and understanding of data in your 

organization

⬛⬛ How to incorporate data into everyday activities

It is natural that people in an organization look to their leaders to set expecta-
tions, model behaviors, and shape the culture. In fact, culture emerges from 
the modeled behaviors and reinforced expectations of the leaders. Initially, 
leadership actions drive culture. Over time, as patterns are established and the 
culture takes hold, the organizational substrate begins to shape and reinforce 
employee actions. 

This chapter offers guidance to help organizational leaders purposefully shape 
and sustain a high-performing, data fluent culture. However, before diving 
into the how, start with the why. What are the benefits of data-focused orga-
nizational cultures? Why should leaders invest time in shaping the culture in 
the workplace?

In Shaping School Culture: The Heart of Leadership, Deal and Peterson identify 
research studies that highlight the powerful effects that a strong, positive, 
collaborative culture can have on an organization. 

⬛⬛ Culture can foster organizational effectiveness and productivity—

A culture focused on productivity, performance, and improvement 

helps employees overcome uncertainty in their work (Lorti, 1975) by 

providing focus, social motivation, and collegiality (Purkey and Smith, 

1983; Levine and Lezotte, 1990; Newmann and Associates, 1996).

⬛⬛ Culture can nurture collaborative activities that foster communi-

cation and problem-solving—Collaborative cultures promote the 

exchange of ideas, the enhancement and spread of effective prac-

tices, and team-based problem solving (Little, 1982; Peterson and 

Brietkze, 1994).
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⬛⬛ Culture can promote successful change and ongoing improvement 

efforts—Cultures that support inertia, apathy, and the status quo will 

be devoid of innovation, whereas a culture fostering experimenta-

tion, risk-taking, and progress will likely enjoy the benefits of continual 

improvement and advancement (Little, 1982; Louis and Miles, 1990; 

Deal and Peterson, 1990).

⬛⬛ Culture can build institutional commitment—People are motivated 

and feel committed to organizations that articulate their values and core 

purposes through a mission that is inspiring and valued (Shein, 1985).

⬛⬛ Culture can increase the focus of employee efforts on what is 

important and valued by an organization—Although job descrip-

tions and policies shape employee efforts, the unstated expectations 

embedded in the culture have immediate and enduring influence on 

individual actions and organizational progress (Deal and Kennedy, 

1982; Schein, 1985).

Although each of these concepts applies generally to organizational culture, 
they also offer a rationale and incentive for building a data fluent culture.

Leadership, Culture, and 
Communicating Priorities

Within every industry sector, a host of leadership skills are necessary to meet 
the specific needs of the organization. Yet, the essence of effective leadership 
has common practices regardless of the venue. Applying these practices toward 
the development of a data fluent organization can be summarized as follows:

	 1.	 Set the stage.

⬛⬛ Create a clear vision—Leaders must create a clear vision for the 

importance of data and how it will be leveraged to increase pro-

ductivity within their organization.

⬛⬛ Articulate clear expectations— Leaders must set and clearly 

communicate high expectations for data engagement and fluency 

within their organization.
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	 2.	 Train the team.

⬛⬛ Train and support—All employees must receive ongoing, tar-

geted training to ensure they have the knowledge and skills to 

meet expectations and help the organization achieve the vision. 

⬛⬛ Hold people accountable—Leaders hold all team members 

accountable for meeting goals and provide actionable feedback 

on their performance. 

	 3.	 Promote growth.

⬛⬛ Encourage curiosity—Although there is need for accountability 

for results and a rationale for the use of resources, leaders must 

counterbalance these demands, both directly and indirectly, 

through established cultural norms with a healthy promotion of 

inquisitiveness and innovation. 

⬛⬛ Accelerate informed decisions—Leaders encourage decisions 

informed by data and develop a culture that values the process of 

planning, testing, analyses, and action. 

The ability of your organization to use data hinges on developing a team of 
people who share a common vocabulary and skillset to understand data. The 
steps above provide a broad roadmap for developing such a team. The rest of 
this chapter provides insights and examples about how organizational leaders 
go about these important tasks. 

Set and Communicate Expectations

Data fluent leaders must lead by example. They should express expectations 
for quality data products and then use data products to support the organiza-
tion’s mission. To build a data fluent culture, leaders must communicate using 
data to support their decisions and organizational priorities. By doing so, they 
set the standard for quality data products and demonstrate their data literacy 
in public forums, modeling the expected behaviors of their team.

A senior executive at a global beverage brand was asked to present to the 
Board of Directors to explain the impact of his function—customer service—on 
the bottom line. Faced with a room packed full of heavy-hitters, he chose an 
unusual but effective approach. Rather than stand in front of the group with a 
series of bland PowerPoint charts—like so many of the previous presenters—he 
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turned the tables by asking the board members to stand. He arranged them 
in a line and asked them to imagine they were ordering at a fast food res-
taurant. Then he brought the data to life by demonstrating the cost of wait 
times in line, the profitability of each individual fast food customer, and the 
impact of a poor product experience. When a customer left the line because 
of slow service, it might cost the company only a dollar in profit, but it wasn’t 
hard for people in the room to extrapolate a single data point by the many 
thousands of fast food locations. The Board quickly came to understand the 
data behind the vague concept of customer service in a way it never would 
have through rote presentation of data in slides.

Articulate Specific, Measureable Indicators 

The language of data has nuanced dialects that vary from organization to 
organization and industry to industry. The dialect reflects the organization’s 
geography, industry, history, and circumstances. This organization-specific 
data language results in unique meanings associated with data fields and 
metrics. A concept as simple as customer satisfaction can have a wide-ranging 
meaning. The definition is directly linked to the organization’s approach to 
collecting the data, expectations of what satisfied means, required time period 
for data gathering, and sample size. A data fluent culture ensures everyone in 
the organization has a common understanding of exactly what is meant by a 
term like customer satisfaction.

Furthermore, the benefits of data diminish when people spend more time 
debating terminology, specifics of calculations, and validity of sources rather 
than discussing what action to take based on the results. This is not to suggest 
that validity and reliability and precise calculations are not important topics. 
Yet, when these definitional questions linger in an organization, productive 
discussions are derailed in meeting after meeting.

Amazon.com is well known for creating small teams that set out to solve spe-
cific business problems. Aside from the cross-functional, cross-divisional nature 
of these teams, the most innovative aspect of this model has been the use 
of a single fitness function to measure team performance. For Amazon.com, 
 a fitness function is a performance metric that directly reflects the goals of 
the team and is approved by senior leadership. The choice of the fitness func-
tion—and how it is calculated—is critically important because it represents the 
driving objective for the team. It creates team alignment and accountability 
on a clear goal.
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Celebrate Effective Data Use and Products

Everyone watches leaders in an organization. What is appreciated, recognized, 
and celebrated by leaders signals the key values of the organization. In addition, 
these celebrations of work products provide an opportunity to demonstrate 
that high standards and performance are achievable. Leaders can celebrate 
data products by using them as a centerpiece of communication with the 
organization or by putting resources behind the people and teams that create 
the most useful, effective data products.

We’ve worked with many executives who have come to understand that attrac-
tive presentation of data grabs attention and engages audiences. In some cases, 
a single visualization can serve as a focal point to understand the business or 
describe opportunities or issues. For a leading health insurance provider, we 
used a treemap visualization (Figure 6-1) as the mechanism to understand the 
distribution and drivers of costs. By summarizing the full picture of benefits 
claims in a single graphic, the leadership team had an easy way to see what 
was driving patient expense overall and what components were increasing 
over time. Moreover, the leadership team signaled to the company the value 
of synthesizing core business data into an easy-to-digest format.

Figure 6-1  A treemap visualization allowed healthcare executives to focus on the drivers of costs.
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Use Data to Inform Decisions and Actions

Leaders and employees in a data fluent culture bring well-understood key 
metrics into meetings, understand how to measure the performance of a new 
project or product, and include data fluency skills in the hiring and employee 
evaluation processes.

People are the heart, soul, and horsepower of an organization. If a leader fails 
to recruit, develop, and retain the right people for a company, the organiza-
tion’s future is in jeopardy. One of the core tenants of Jim Collins’ widely cited 
framework in his book Good to Great is to start first with the who and then 
move to the what. High-performing organizations have the right people on 
the bus and in the right positions.

There are several ways that leaders seeking to develop a culture of data fluency 
can implement this goal. To begin, leaders must ensure that the organization 
uses data to inform the recruitment and hiring processes. Getting the right 
people on the bus means first knowing what types of expertise and skills the 
organization needs. This question can be answered through proper use and 
understanding of data during the selection process. Leaders can ensure that 
prospective employees have the aptitude and attitude aligned with the data 
fluency demands of the organization. In the forthcoming Feature, “The Data 
Fluency Inventory (DFI Supporting Materials”), we have included a sample 
data literacy quiz for this specific purpose. When hired, leaders must ensure 
employees receive the ongoing support and development needed to meet 
existing and emergent requirements for being skilled consumers and authors 
of data products. Finally, when allocating employees to specific teams or tasks, 
a data fluent leader can draw upon evidence to support placements and have 
clear metrics for assessing the quality of such decisions.

Google’s innovative use of data has served as a case study for bringing ana-
lytics to the Human Resources function. Whereas traditionally HR has been 
built on relationships, Google’s goal is to “bring the same level of rigor to 
people-decisions that we do to engineering decisions.”1 A dedicated people 
analytics group is tasked with gathering, analyzing, and informing decisions 
by identifying the measurable characteristics of outstanding leaders, improv-
ing employee retention by predicting at-risk staff, and creating data models 
for the factors in hiring that are most likely to lead to successful employees.

This type of advanced analytics may not be well suited to every organization, 
but it does offer ideas for more deeply incorporating data into the process of 
managing people. In addition to any direct benefits from using data to improve 
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HR decisions, by incorporating analytics into the HR process, leaders can also 
set a tone and expectation for data fluency, even in areas of the organization 
that do not typically use data.

When you have the right people and leadership priorities in place, the next 
challenge is to define the right metrics to focus the organization on.

Establishing Key Metrics to 
Rally Around

Can you imagine a basketball game without a hoop or a tennis match without 
sidelines? In the absence of clear goals and a way to measure progress, orga-
nized sports would be . . . disorganized. The same is true for organizations of 
all types—in the absence of clearly communicated metrics of organizational 
success, employees have no way to know if they are on track, contributing in 
meaningful ways, or merely spinning their wheels. To create a culture of data 
fluency, leaders must establish key organizational metrics that guide indi-
vidual and organization efforts. This section first discusses the characteristics 
of a good metric and then describes specific ways that leaders can leverage 
metrics to drive organizational improvement. 

What Makes a Good Metric?

Misaligned goals, distorted behaviors, and a misguided sense of success . . . 
no, we’re not referring to college graduates or politicians. We’re describing the 
problems caused by using poor metrics in your organization. One common 
example is the customer service department that tracks calls handled without 
regard for the quality of the caller experience. The first step in establishing 
what makes a good metric is to understand what you want to achieve. 

Metrics can serve two purposes: identifying problems and measuring perfor-
mance. When the goal is to identify problems and pinpoint areas of opera-
tional inefficiency and ineffectiveness, defining the right metric requires a bit 
of detective work. It requires you to uncover the data residue of a problem 
and to determine what evidence can be found and how exactly it shows up. 
When the goal is to measure performance, the right success metrics focus on 
measures that can be controlled and where improvement in the metric is an 
unambiguously good thing.
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After you have clarity on the purpose for which you will use a particular metric, 
the next step is to choose a good metric. Good metrics include several specific 
dimensions that are shown in Figure 6-2.

⬛⬛ Good metrics are created from accessible, credible data that is 

easy to gather from a trusted source. Every metric takes time and 

effort to construct. Before choosing the metric, it is worth asking ques-

tions of the data source: Is the data collected in a way that accurately 

captures reality? Is the data difficult to gather or delayed in a way that 

will undermine its value? Will consumers find reason to question the 

data source? For the results to have validity and for a culture of data 

engagement to emerge within your organization, data producers must 

have access to credible, trusted data.

⬛⬛ Good metrics are transparent and generated by understandable 

calculations. For the metrics identified by an organization to shape 

individual and collective practice, they must be easily understood, 

affording transparency for how they were developed. Further, as 

Andrew Jaquith, author of Security Metrics points out, good metrics 

are best expressed as a number or percentage. And by number, he 

specifies a cardinal number—something that specifies how many of 

something there are—rather than an ordinal number that denotes 

Good metrics

The data can be acquired 
with modest effort from a 
source that people trust.

The method for generating 
the metric is shared and 
well understood.

People in the organization
recognize what the

metric means.

Actionable

Common
interpretation

Accessible,
credible data

Transparent,
simple

calculation

When the metric value 
changes, it is clear what 

caused the change 
and/or what actions 

should be taken.

Figure 6-2  Effective metrics are actionable, credible, transparent, and have a shared interpretation across your 
organization.
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something’s position relative to other things. He goes on to add that 

the numbers should also contain at least one unit of measure that 

characterizes the thing being counted. The units of measure enable 

data analysts to consistently express results of a measurement process. 

Using two measures can assist this process. For example, instead of 

just reporting “number of new sales accounts opened,” a second unit 

of measure such as “per 1,000 calls” enables the constructed metric to 

be used for benchmarking.

⬛⬛ Good metrics have a common interpretation and are consistently 

measured. It is imperative in an organization that all people in the 

organization recognize what the metrics mean and have assurance 

that the metrics are consistently generated. To facilitate this, leaders 

should ensure that measurement processes are clearly documented 

and that employees share a common set of terminology to under-

stand the meaning of data presentations. A common issue in sales 

organizations is the definition of a lead. What level of interest does a 

lead need to have demonstrated? How ready and qualified does the 

person need to be in order to be labeled as a lead? These definitional 

issues—if not dealt with consistently in data capture and discus-

sions—can lead to a lot of confusion about the meaning of any key 

metrics based on data about leads.

⬛⬛ Good metrics are contextually specific and actionable. Good met-

rics hold meaning for members of an organization and signal specific 

actions that can be taken. They shed light on an underperforming part 

of an organization, chronicle the results of continuous improvement 

efforts, or demonstrate the value of specific people and processes 

within the organization (Jaquith, 2007). 

The table below provides a set of performance metrics that are representative 
of the four dimensions of good metrics. They are all composed of data that is 
often accessible and easy to gather; the calculations are transparent and easily 
understood; they can all be expressed in numbers and units of measurement; 
and they offer contextual detail that can be actionable. Having described the 
characteristics of a good metric, we now turn to a discussion of the ways that 
leaders can leverage metrics to promote organizational performance and 
build data fluent cultures.
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Sector Metric

Freight ▸▸ Freight cost per mile (total spent on truck or train carriage 
divided by miles)

▸▸ Load factor (percentage utilization of total capacity)

▸▸ Empty miles (percentage of total miles that carried no 
inventory)

Warehousing ▸▸ Cost per square foot (total warehouse operating costs 
divided by size)

▸▸ Inventory turns (total cost of goods sold annually divided by 
average inventory value for the period)

Education K-12 ▸▸ Change in test scores correlated with an increase in per 
teacher expenditure on professional development; number 
of graduating high school students matriculating in a 4-year 
college correlated with hours of guidance counselling

Marketing ▸▸ Customer Acquisition Cost (total sales and marketing cost 
divided by the number of new customers within a specific 
time period)

▸▸ Return on Marketing Investment (New sales from a market-
ing program minus cost of the marketing program, divided 
by cost of the marketing program)

E-commerce ▸▸ Website conversion rate (percentage of unique visitors to the 
website who make a purchase)

Cable ▸▸ Subscription costs to acquire (cost of all marketing, subsi-
dies, and discounts divided by the total number of acquired 
customers)

▸▸ Average revenue per user (total revenue divided by total 
number of users)

Source: Modification and expansion of figure from Janquith, 2007

Using Metrics to Drive Organizational Improvement

Have you seen that movie scene where the weathered old cowboy tames the 
impossibly wild stallion? The wise frontiersman takes his time, careful not to 
frighten the horse, and gradually shows it what he expects. He uses a soft voice 
and doesn’t ask too much at first. After he has established trust, it isn’t long 
before he hops on the stallion and lets it do what it wants to do naturally: gal-
lop into the sunset. There are both leadership and metric lessons in this scene.
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Choose a Few Key Metrics at Any Given Level

Too many organizations end up with dozens of “key” metrics. In actuality, these 
organizations typically don’t know what to focus on. Like the wise cowboy, 
leaders must invest time and energy to socialize their organization to a small 
set of essential metrics. The challenge is to offer a clear definition of what is 
being measured and demonstrate its importance. It is not imperative to initiate 
discussions about goals at this point. Like the wild mustang, you will probably 
be dealing with a jittery cast of characters (no sudden movements or loud 
noises). After a set of three to five metrics have been established, incorporate 
the metrics in meetings and other venues. You want these metrics to become 
part of the organizational vernacular. Gradually, people will become accus-
tomed to the metrics and their implications about the business.

Select Key Metrics That Align with the Mission and Vision

Like the stallion, a transformation can occur in organizations that learn what to 
focus on. With the awareness and understanding of a small set of key metrics, 
people begin to wonder what goals are associated with those metrics. It is a 
natural progression. In many cases, employees will ask for goals as if you as 
the leader had never considered the concept. Let them own the idea.

Goals associated with a few, well-understood key metrics is a powerful combi-
nation. For both internal and external stakeholders, there is a strong alignment 
between organization mission, vision, goals, and tracking of progress. The 
efforts of everyone can be directed at these measurable goals, and people 
will focus on the processes that can impact these metrics.

We worked with a software vendor that had a crystal clear understanding of 
what it took to grow its business. For the vendor, it was all about driving new 
leads into its efficiently designed sales machine. Therefore, measures related 
to product development, product usage, or customer satisfaction were all 
subservient to the cost per lead, volume of leads, and various conversion rate 
measures through their sales funnel. The company could spend on marketing 
campaigns and have a precise expectation for the revenues that would result.

Show Employees That Their Contributions Are Essential

Truly exceptional leaders not only articulate organizational goals and identify 
metrics for assessing operational progress, they also can help employees 
understand how their work contributions are an essential component of the 
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broader goals and measures of progress. Metrics should have a hierarchical 
connection that allows the front-line staff to see how their measures link up 
to the key metrics for the whole organization. In nature, form follows function, 
and we have countless examples of alignment between physical attributes and 
environmental conditions. Similarly, the more individuals have a clear line of 
sight between their daily contributions and the organization’s priorities, the 
better able (and willing) they are to make smart decisions and commit their 
energy in ways that sustained overall organizational performance. 

Reference Key Metrics and Data Analysis When Communicating Goals

Data fluent leaders lead by example. Accordingly, leaders must model reliance 
upon data analysis and reference key metrics when communicating goals and 
priorities to stakeholders. To build a data fluent culture, leaders must commu-
nicate in the language of their metrics, using data to support their decisions 
about organizational progress. By doing so, they reinforce the importance of 
the selected key metrics and demonstrate their data literacy in public forums, 
thus modeling wanted habits of mind. 

Avoiding Metrics Pitfalls

Having spent a bit of time focused on how leaders can use metrics to benefit 
their organizations, this section concludes by providing a few warnings about 
potential pitfalls in the use of metrics. 

Although selecting the right metric can foster success, the wrong metric can 
create unexpected, misguided, and counter-productive behaviors. The wrong 
metrics can create incentive structures for behaviors that actually work against 
company goals. For example, one school superintendent—under pressure to 
meet metric goals set by the No Child Left Behind Act—developed a scheme 
to keep low-performing students out of classrooms. By removing these stu-
dents from the classroom, the schools achieved the target thresholds and 
received the funding and bonuses the school administrators craved.2 You get 
what you measure.

And then there is the example of a former VP for marketing for an airline com-
pany as she was traveling on her own airline. While rushing to catch her flight, 
she arrived late to the gate and found the employees were intent on closing 
the door to the airplane 10 minutes in advance of the flight. At this particular 
airline, success is measured by the percentage of flights that push-back from 
the gate before the scheduled time. The employees, her own colleagues, were 
perfectly willing to slam the door in her face to meet their success targets. 
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Push-back time was probably considered something employees could control 
and reasonably correlated with on-time arrivals. In addition, push-back time is 
straightforward to measure—unlike the seething anger of a customer trying 
to get on a plane that is still sitting at the end of the jetway.

Most companies make the mistake of evaluating performance (establishing 
success metrics) along functional activities. This perpetuates disconnected, 
dysfunctional silos within an organization. Marketing becomes focused on 
driving revenue. Operations focus on driving down costs. Product develop-
ment is a success if new features appear on time. The results of these incentives 
are predictable: Marketing, which is focused on new customer volume, brings 
in customers who have low life-time value; operations, seeking to minimize 
costs, squeezes customer service at the price of customer satisfaction; and 
product development, focused purely on the clock, doesn’t bother to deliver 
the features that can help marketing bring in new customers.

One alternative is to put customer experiences or processes at the forefront by 
defining success metrics that cut across organizational structures. No matter 
what industry you work in, happy and high-value customers are at the center 
of your businesses success—but require multiple functions to work together. 
Customer-centric metrics ensure you are aligning your organizational pro-
cesses to this wanted goal. A commonly accepted metric with strong leader-
ship support and real accountability can be a catalyst to get these formerly 
unconnected groups working together.

Along these lines, consider the following when deciding on appropriate metrics:

⬛⬛ Trending, distributions, and comparison—A single, lonely number 

often doesn’t reveal a true understanding of an organization’s perfor-

mance. It is necessary to put a concept around the value to allow peo-

ple to gain a more complete understanding of the relative goodness 

or badness. By showing trending, distribution, and comparison, you 

improve understanding for the audience of the metric. Trending shows 

whether the metric moves closer or further from a goal. Comparisons 

to industry benchmarks show how your organization stacks up in a 

larger context. Finally, break out the value by different dimensions 

(for example, locations, products, and customer segments) to reveal 

whether one factor is propping up or dragging down the metric value.
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⬛⬛ Edge cases—There will always be edge cases, or outliers, where a met-

ric may not mean what you think it means. These situations are worth 

understanding, but you shouldn’t allow the perfect to be the enemy 

of the good. As a leader, you need to weigh the benefits of choosing 

metrics that work for 90 percent, 95 percent, or 99 percent of cases 

with the costs of those incremental gains.

⬛⬛ Accountability test—Could you hold someone accountable for this 

metric without them offering a dozen reasons why it doesn’t make 

sense? If not, you may need to reconsider the validity and value of the 

metric. This simple thought exercise is a decent test of the value of  

the metric.

⬛⬛ Self-serving—Be careful that you don’t select metrics simply because 

you know they’ll make you look good. These short-term victories have 

a way of incrementally turning into a losing long-term strategy for 

organizational competitiveness and success.

⬛⬛ Letting go—Putting a metric out to pasture, especially within the con-

text of a large, multilayered, complex organization, is a hard thing to 

do. There are a few reasons this happens: 

a)	 The metric was developed at great effort and high expense.

b)	 After the process of collecting the data for the metric stops, it can 
be restarted only at great effort and high expense.

c)	 People higher in the organization (who last paid attention to the 
metric when it was useful) might come looking for it if something 
goes awry.

Shared Understandings

A culture of data fluency needs to be built on a shared understanding of the 
data sources, data analysis, key metrics, and data products. It requires employ-
ees to be on the same page about how data is used and why it is important.

In general, the concept of shared understanding is a fundamental building 
block for organizational success. It allows everyone to be working toward 
the same goals, have a common set of principles, and be in alignment about 
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the organizational vision. Creating a shared understanding allows employees 
to act with autonomy and creativity because they can align their actions to 
the established mission of the organization’s leaders, as shown in Figure 6-3.

Within the context of data fluency, shared understanding is based on people 
knowing what data means and how it is used. The previous section touched 
on the importance of clearly defining key metrics, the challenges that arise 
when people have different definitions for data, and how these differences 
can derail progress. Following are the primary areas in which shared under-
standing can help foster a data fluent culture:

⬛⬛ Using consistent vocabulary and terminology for organization- 

specific data

⬛⬛ Demonstrating the credibility and reliability of the data sources

Figure 6-3  It can be difficult to get everyone on the same page.
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⬛⬛ Creating transparency into how data is manipulated and analyzed

⬛⬛ Establishing a shared set of key metrics and explaining how these met-

rics link to organizational goals

⬛⬛ Building agreement on the purpose and motivation for data products

Each of these objectives represents a step toward a data fluent organization. 
Leaders play a critical role in implementing these steps in building shared 
understanding and data fluency organization-wide.

Common Vocabulary and Terminology Relating to 
Organization-Specific Data

Every organization has data that is specific to its organization and industry. 
Describing, defining, and regularly using vocabulary and terminology over 
time can create a data jargon. Jargon has many purposes including legitimiz-
ing a profession, keeping nonexperts out, socializing new employees, and 
facilitating communication. A rich data jargon can facilitate communication. By 
defining the measures that decide whether success is achieved, leaders help 
an organization develop a common vocabulary and terminology.

Clear Definitions of Measures 

As discussed in the previous section, organizations as a whole, as well as 
policies and procedures, should include a written, precise definition for data 
elements that are central to the organizational culture. One way to handle this 
is to craft a data dictionary that defines all measures and categories within 
measures. It is helpful to customize definitions to the particular circumstances 
of specific programs and to include examples of how to resolve ambiguities. 
This should result in clear definitions for all measures.

Standard Forms for Collecting Data

If a group of researchers interview dif-
ferent people, each researcher uses the 
same instrument. In this way the interview 
is conducted using the same vocabulary 
and terminology with each interviewee. 
Likewise, organizations should use stan-
dard forms for data collection that include 
all the data elements and categories that 

Note  A data dictionary is a great onboarding tool. New employees 

are often swimming in alphabet soup upon arrival. Take, for example, 

a new sales representative and junior accountant fresh out of college 

learning the difference between NOV (New Order Value), TOV (Total 

Order Value), and revenue. What these terms mean for a new sales 

representative and what these terms mean for a new accountant 

might be different. A sales person might assume that NOV resulting 

from a sale equals revenue for that year. Because the contract is for 

three years, however, revenue may be spread over three years. NOV, 

however, is probably recorded just in the year of the sale. 
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are referenced in the database system. Employees record information onto 
data forms following specified procedures and then key the information from 
these forms into the program database. Employees should not need nor be 
allowed to enter their own codes or variables because this causes data entry 
errors and hurts reliability and validity. 

Develop a common understanding of data fields. Leaders should insist on 
a shared understanding of data fields. You can’t rally around key metrics if 
people have different interpretations of data fields that are keeping track of 
those metrics. 

The Challenge of Emerging New Healthcare Facility Types—

Definitional Differences and Data

One source of miscommunication at a large insurance company was the 
definitional difference between inpatient (IP) versus outpatient and how data 
was aggregated for these two categories. It seems simple: Inpatient care 
happens in a hospital and outpatient care happens outside of a hospital. 
With the goal of brainstorming how to decrease the number of IP ACUTE 
episodes by high-risk members (members with diabetes, cardiovascular 
disease, and chronic kidney disease), the meeting devolved quickly. Team 
members realized that IP ACUTE included long-term acute care hospitals 
(LTACHs) and skilled nursing facilities (SNFs). Having a member at an SNF 
or LTACH as compared to a traditional hospital, however, had different cost 
implications. A meeting objective of trying to figure out what member 
characteristics and factors would be predictive of an inpatient episode 
devolved into a definitional discussion of what was an inpatient versus 
what was an outpatient. As a result of the confusion, the team defined 
inpatient acute as a traditional hospital episode and outpatient as a term 
was discarded in favor of a breakout of non-IP ACUTE possibilities. These 
outcomes included LTACHs, SNFs, ALFs, and home health. Outpatient care 
as defined as ambulatory was left for another day.

Understanding the origin of a word or term can help provide deeper under-
standing into the everyday language of an organization. The sources of data 

provide the etymology of data and create a 
deeper shared understanding among team 
members who understand the root words 
of data.

Definition  Data is the plural form of the word datum, which in 

Latin means “something given.” 



Shared Understandings  |  145

Understanding and Appreciating Credible,  
Reliable Data Sources

“Consider the source,” is a warning with much relevance for modern organiza-
tions. When making decisions or forming opinions, thoughtful people consider 
the source of information and the methods with which it was collected. Data 
sources carry a reputation, like people.

Outside data sources can have a reputation for credibility. The Dartmouth Atlas 
of Health Care is an academic source that has built a strong reputation for 
gathering geographically based information about the use of health resources. 
For measuring online audiences, comScore has emerged as the standard for 
advertisers and agencies when negotiating ad spend. In other sectors, govern-
ment sources like the Bureau of Labor Statistics and Department of Education 
have established a role in delivering credible data. In part, these reputations 
are developed because these data sources have established protocols and 
processes to vet and verify sources.

Sources of internal organizational data also develop a reputation over time. 
Many times we’ve worked with organizations that have one database that is 
considered the trusted source of truth, whereas another data set seems to 
capture similar information but is known to be faulty. The difference between 
these data sources is based on how the data is collected, stored, accessed and 
perceived. Reputation of data sources is also influenced by employee, team, 
department, organization and industry biases, whether warranted or not. A 
data fluent organization needs to create broad awareness of these issues to 
guide analyses toward the data sources that are most credible. 

Understand the Strengths and Weaknesses of Data Sources

Data, a piece of information in and of itself, has limited utility. First, data fluent 
members of an organization must understand the importance of reliable data, 
or what is referred to as internal validity. Next, to make inferences about the data 
to a larger population, we move into the terrain of generalizability, or external 
validity. A leader has to know whether the data collected will be generalizable 
to other situations. Do the processes or protocols used in one situation apply 
to another situation, or are the populations quite different? Leaders, over time, 
often develop the skill to determine if the data collected will be generalizable 
to other markets, regions, sectors, populations, or situations. Following are a set 
of conditions that impact the reliability and generalizability of data. For each 
condition, data fluent organizations ask themselves if there is any way that the 
condition can explain the story that we would otherwise think the data tells. 
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Reliability

Selection Consider subject-related variables that may impact 
how people respond to interventions.  

History Consider anything during the time frame of the 
intervention that may impact results. 

Maturation Consider that people change and grow. What may 
look like a result of an intervention is purely par-
ticipant maturation. 

Selection-Maturation 
Interaction

Consider that different populations will mature at 
different rates. 

Repeated testing Consider that prior exposure to the intervention 
may affect results of subsequent measures. For 
example, people can become test-wise and are 
thus less affected by the intervention. 

Instrumentation Consider the reliability of the instrument used to 
gather the data or the precision of the researcher 
who takes the measurements. Inter-rater reliability 
helps with this.

Regression to the mean Consider that extreme cases are likely to move in 
one direction over the course of the pre-post test 
sequence . . . always toward the average.  

Experimenter Bias Consider the reality that expectations and invest-
ment in a project will impact the outcome of a 
study.

Generalizability

Pretest Consider that a pretest is artificial when mov-
ing outside to the broader population. When we 
take the “treatment” to the external population, 
there is no pretest. Here, the pretest is part of the 
treatment.

Subject selection Consider the impact of this sampling issue. Even 
if a sample of people is randomly assigned within 
an experiment, if they don’t represent the larger 
community in terms of demographics, the experi-
ment is not generalizable.

Reactive effects/the 
Hawthorne effect

Consider that the attention the subjects receive 
in the experiment is impacting the outcome—this 
won’t happen in the larger community—therefore 
an implementation dip will occur.
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Provide Transparency into How Data Is 
Manipulated and Modeled

If you were fed the same stew every day, you’d want to know what the cook 
is putting in the pot. It’s the same for a data product. Knowing how source 
data is analyzed, manipulated, and modeled helps users trust what they see. 
By contrast, performing complex manipulation in a black box leads to many 
of the unproductive debates previously mentioned. Ultimately, trust is a core 
element of shared understanding. 

Any presentation of data, whether a simple calculated metric or a complex 
predictive model, is going to have a set of assumptions and choices that the 
producer has made to get to the output. The more that these can be made 
explicit, the more the audience of the data will be open to accepting the 
message offered by the presenter. 

One example of this issue is what has happened with a complex metric 
that ESPN, “the worldwide leader in sports,” developed to measure NFL 
quarterback performance. In 2011, ESPN created a measure called Total 
Quarterback Rating (QBR) that competed with the commonly accepted 
(though equally arcane) NFL Passer Rating. QBR represented an “improved” 
way to evaluate quarterbacks, in part because it attempted to evaluate how 
the quarterback contributes to scoring points and helping his team win. 
However, reception has been frosty. ESPN has been reluctant to share the 
precise approach for calculating QBR—opting instead to assert that it is 
extremely complex.3 The lack of transparency resulted in this measure not 
being adopted by fans. The problems faced by ESPN are explain by Michael 
David Smith of Profootballtalk.com:4

One of the aspects of Total QBR that could be both a strength and a drawback 
is that it considers data that the average fan doesn’t have access to, like how 
far a pass travels in the air, and whether the quarterback was under pressure 
when he threw it . . . it means fans can’t see for themselves exactly where Total 
QBR comes from—fans just have to trust that the distance the ball traveled was 
correctly measured, and how much pressure the quarterback felt on the play 
was correctly assessed . . . If ESPN is committed to this stat and is able to clearly 
and concisely explain it on the Worldwide Leader’s NFL broadcasts, then fans 
will quickly become familiar with it and it will soon become a staple of how 
we talk about quarterbacks. On the other hand, if the stat comes across as 
too convoluted—or if it doesn’t really seem like much of an improvement on 
the current passer rating—then this will all feel like a rather pointless exercise.
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Closer to home, many organizations struggle with shared understanding 
when individual employees have proprietary spreadsheets for delivering 
important outputs. Think of the marketing analyst who has developed a 
complex spreadsheet for consolidating marketing campaigns or the financial 
analyst with the perfect product profitability model. These single-owner 
analyses are opaque for outsiders, and therefore hard for everyone to fully 
buy-in to the data that comes out. It is incumbent on the spreadsheet owner 
to explain the assumptions and communicate how the analytical model 
works to gain trust.

The same holds true for something as simple as the charts displayed in a 
report or dashboard. Presenting the data isn’t enough. It is imperative that 
the context around the data is also included. What filters have been applied to 
the data? What values are shown and how are they defined? This emphasis on 
providing transparency into the underlying data—whether in a chart, complex 
data model, or calculated metric—will build credibility with the consumers of 
data and shared understanding of the data’s meaning.

Define a Shared Set of Key Metrics

The importance of choosing a limited set of well-defined key metrics was 
previously discussed in this chapter. Ideally, everyone in an organization 
understands the critical measures that link directly to organizational suc-
cess. With this kind of shared understanding, people have a common 
language to support productive conversations and a reference point for 
decision-making.

The counterpoint is the organization that has allowed key metrics to prolifer-
ate. This is a persistent problem in healthcare. There are many ways to evalu-
ate healthcare performance—from operational to clinical to financial. In each 
category there are dozens of ways to measure performance across hundreds 
of conditions and health departments. The result is that individuals rarely have 
the time or capacity to wrap their minds around all the data. And the metrics 
themselves lose their value as decision-making tools.
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What Can Your Metric Measure? A Shift to Proactivity

Collecting customer service metrics is a challenge for many organizations. 
Consider a call center supporting hospitals across the country for education 
and training. With the stated organizational goal of becoming customer-
centric, the call center has a short telephonic survey after every “ticket,” 
representing an issue or challenge needing recovery. Collecting data from 
in-bound calls after each ticket is resolved seems like a great way to measure 
customer service. However, it doesn’t tell the whole story. Achieving high 
recovery rates might show the skill level of the call center employees (the 
client representatives or success managers); however, if the vision is to 
create a client-centric company, the data collected might be a sample of 
convenience. With better engagement the incoming calls might have never 
come in! 

Progressive call centers often implement a policy where success managers 
call out to clients to see how they are doing without an issue needing 
resolution. Another strategy employed by some organizations is the 
embedding of high-skilled engineers or other technical skilled persons in 
the call center so that more complex in-bound issues can be resolved in real 
time rather than being referred to another team for handling at a later time. 
Measuring “customer engagement” as the scores realized on recovery tickets 
as opposed to engagement of customers regardless of recovery tickets 
would result in very different conversations between your organization and 
perspective clients.

Understanding the Purpose and Motivation for 
Data Products

The endpoint for data sources is, of course, the data products presented to a 
target audience. Establishing a shared understanding for data products also 
requires building credibility and transparency for the consumer. Essentially, 
people want to know why the data is shown and what they are expected to 
learn from the data. Cynically, data consumers may wonder whether there is an 
ulterior motive to how the data is presented. They want to trust the asserted 
results. A more open-minded person might simply want to know what the 
organization hopes to achieve through the data product.

For example, we have worked with several services companies who need to 
deliver periodic reports to their large corporate clients. In many cases, these 
reports are unproductive because the presenter struggles to articulate the 
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purpose of the discussion. Without a clear sense of what the report should 
achieve, the client discussion becomes meandering, overbroad, and inevitably 
a download of disconnected facts and figures. The audience is left to wonder 
whether the report is simply intended to confuse them, distract from an issue, 
or deliver a reference document.

Similarly, you may have seen the ever-popular corporate dashboard that 
graces a large screen TV in the lobby of company headquarters. Numbers flash 
colorfully across the screen and a glossy pie chart shows revenue breakdown 
in the last quarter. Who is the intended audience of this dashboard and how 
are they supposed to be moved to action? It is unlikely the lobby dashboard 
has a purpose. And if it does, there is an even smaller chance the viewers will 
know the purpose.

It is difficult to get everyone in an organization on the same page about data. 
Data sources are complex, as are the analyses and data products that result. 
Nevertheless, leadership in a data fluent culture requires diligence to define 
a shared understanding about the meaning of data. Trusted data sources, 
transparent data analyses, and purposeful data products can lead to an orga-
nization that uses data together as a productive tool.

Guidestar.org and Nonprofit Transparency

Guidestar.org is an example of an organization that has online data products 
with a clear purpose and motivation. This organization’s purpose is to shed 
light on nearly all nonprofit organizations registered in the United States. 
Whether interested in a foundation like the Bill & Melinda Gates Foundation 
or an organization like Habitat for Humanity, one can review different 
organizational metrics that are publically available. Raw data is also available 
in an organization’s posted IRS 990 form. Want to know all the organizations 
that a foundation supported last year and the amount they gave to each, 
review the foundation’s 990. Want to know how much money the executives 
made at a nonprofit, review its 990. Want to know the assets of a nonprofit, 
review its 990. Such raw data is important when writing grants, evaluating 
the health of your favorite charity, or deciding how much to negotiate for 
when applying for a job at a not-for-profit. Guidestar.org gives users the 
possibility of quick summarized data or deep raw data. 
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This next section of the chapter focuses on another critical element of a 
high-performing, data fluent culture—how leaders utilize a set of everyday 
activities to support data consumers and producers in effective data use in 
their organizations. 

Everyday Activities

In a recent conference presentation, Jason Fried described a typical workday: 

People go to work, and they’re basically trading in their work day for a series of 
“work moments.” That’s what happens at the office. . . . It’s like the front door of 
the office is like a Cuisinart, and you walk in and your day is shredded to bits, 
because you have 15 minutes here and 30 minutes there, and then something 
else happens and you’re pulled off your work and you’ve got to do something 
else, then you have 20 minutes, then it’s lunch. Then you have something else 
to do. Then you’ve got 15 minutes, and someone pulls you aside and asks you 
this question, and before you know it, it’s 5 pm, and you look back on the day, 
and you realize that you didn’t get anything done. 

TED: Why Work Doesn’t Happen at Work

He later attributes these ineffective work days at the office to M&Ms—manag-
ers and meetings. Managers “whose job is to interrupt people” and meetings 
that breed more meetings, an incestuous cycle that has you spending your 
time “[talking] about things you’re supposed to be doing later,” rather than 
doing them. Added to the M&Ms are a never-ending stream of electronic 
distractions—e‑mails, tweets, social media interruptions—all asking for your 
immediate attention. 

As a leader, you are no stranger to Fried’s insights. In fact, 15 minutes here or 
30 minutes there may seem like a luxury you no longer have. Nonetheless, 
you also know that meetings, e‑mails, hallway conversations, and conference 
calls are everyday activities that drive organizational culture and productivity.

The last section of this chapter helps you shape these activities in the service 
of a data fluent organization. It describes how you can build a culture that 
supports effective data consumption, production, and use. 
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Data Consumers

A central tenet of a data fluent organization is that everyone in the organiza-
tion is a thoughtful and informed consumer of data. To get there, leaders must 
attend to two interrelated activities. First, leaders must develop a culture in 
which individuals are trained to extract important insights from data products 
without being sidetracked by chance random occurrences or natural variation 
in the data. Second, leaders must ensure that meetings and discussions focus 
on the content of data products, rather than getting mired in discussions about 
data quality, sources, or calculations.

Help Individuals Evaluate Data without Distraction

R.A. Fisher, known as one of the fathers of modern statistical science, once 
argued that experimenters (invoking the classic image of white lab coats, 
thick-rimmed glasses, clipboards, randomized experimental assignment, treat-
ment, and control groups) go to extreme lengths in the execution of their 
experiments to “decrease or eliminate all the causes of fortuitous variation that 
might obscure the evidence.”5 Though we realize that your data might seem 
far removed from these clinically based randomized experiments, as a leader 
it is vital that you help develop an organizational culture in which individuals 
recognize the difference between meaningful patterns and insights and those 
that are brought about by chance random occurrence. One important way 
of safeguarding against the trap of mistakenly identifying natural variation 
in the data as meaningful is to use evidence from multiple sources or time 
points. Often a single anomalous event can be identified by examining past 
trends or relying on other sources of information for triangulation, including 
intuition and personal experience. 

For example, public companies are subject to the critical evaluation of industry 
analysts who attempt to predict the future prospects for the company. Many 
investors look for the consensus among analysts to try to determine the 
growth and risk prospects in buying shares. What happens when a lone analyst 
breaks from the pack to offer a contrarian—say negative—opinion? Should 
this outlier analyst be considered a forward-thinking “canary-in-the-coal-mine” 
or someone simply looking for attention? We know there will be variations in 
opinions, so the first reaction by the company and investors should not be 
to panic at an extreme viewpoint. Does this analyst have credibility as a data 
source? Is there a history with the analyst in providing prescient predictions, 
or a history of histrionics? The weight put on this analyst’s opinion should 
reflect this context.
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Focus on the Message

Chapter 5, “Data Authors,” outlines a few of the critical elements of successful 
data products. An important principle highlighted was that the most effective 
data products tell a story. One of the reasons why stories are so effective is that 
they help the consumer focus on the message and content without getting 
distracted by other issues. Questions surrounding data sources, calculations, or 
interpretation can often distract from the central message of a data product. 

As a leader, you have the opportunity to model this behavior, focusing your 
attention, questions, and insights on the meaningful information and not the 
ancillary details that derail meetings. More important, your success in keeping 
discussions on track will be largely dependent on individuals in your organi-
zation who produce the data. As such, now turn to issues surrounding data 
production and data products.

Data Products

The previous chapter reviewed principles for creating successful data products. 
As a leader, you can support the work of data producers by establishing clear 
guidelines for quality and effective communication between data producers 
and consumers. As part of data communication, you should encourage a 
feedback mechanism to help improve the content while celebrating examples 
of quality data products. 

Establish Clear Guidelines for Quality Data Products

In your efforts to help producers focus on the message, it is important to 
establish a set of clear guidelines designed to produce quality data products. 
In creating these guidelines, it is helpful to draw an analogy with writing. On 
questions of vocabulary and style in written communication, there seems 
to be agreement about the pursuit of simplicity and ensuring that the mes-
sage, not the words, takes center stage. Following are three common writing 
guidelines and what they mean for helping to guide the data communication 
choices your data producers will make.

⬛⬛ Use smaller, simpler words—C.S. Lewis once commented: “Don’t 

use words too big for the subject. Don’t say ‘infinitely’ when you 

mean ‘very’; otherwise you’ll have no word left when you want to talk 

about something really infinite.” The simplest visualization techniques, 

including bar charts, line charts, tables, and even individual numbers, 
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are effective for the majority of data communication. Like simple 

words, you can be assured that when your data products use these 

simple forms your audience will quickly understand the message. It 

is better to encourage your data producers to refrain from advanced 

visualizations, like animated bubble charts, except in those rare occa-

sions when the breadth and nuance of your data requires more visual 

sophistication. Even so, there is actual value in data producers becom-

ing familiar with advanced data visualization techniques. Just as a large 

vocabulary offers an author more fodder with which to clearly com-

municate her message, advanced visualization techniques can offer 

similar benefits to a data producer.

⬛⬛ Remember that using too many words is a symptom of poor 

understanding—Albert Einstein once said, “If you can’t explain some-

thing simply, you don’t understand it well.” The quickest way to lose 

a meeting is to realize that the data presenter is thinking out loud. In 

data presentation it seems especially tempting to think out loud by 

showing all the data in every conceivable way. Unfortunately, we’ve 

all been a recipient of the exhaustive 80-page PowerPoint report with 

seemly infinite variations on the same data. Make sure that the expec-

tation is that authors of data products form an opinion and get to their 

point immediately. 

⬛⬛ Words are for communication, not show—The great English poet 

Samuel Taylor Coleridge once wrote, “Words in prose ought to express 

the intended meaning; if they attract attention to themselves, it is a 

fault; in the very best styles you read page after page without noticing 

the medium.” Far too many data presentations contain images that are 

intended to draw attention to the visualization and not the message. 

It’s not about the data or the visualization; it’s about the message that 

the data presenter is trying to communicate. This is not simply a ques-

tion of efficient communication; it is also a question of perception. 

When data products are unnecessarily complex or showy, they draw 

attention to the wrong things. Figure 6-4 is an example of a chart that 

is more about the chart than the message:
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Develop a Feedback Mechanism for Data Products to Help Evolve and 
Improve Content.

The key to a successful data product is to ensure that there are mechanisms 
in place to allow for feedback to improve and evolve content. Often, users 
need to see results before they can ask better, more detailed questions of the 
data. These feedback loops provide critical learning to improve data products.

In providing feedback, there will be times when you need to retire a certain 
data product. In this regard, the economists’ refrain, “sunk costs are irrel-
evant,” is worth remembering. Despite the past time, energy, attention, and 
resources sunk into generating a data presentation or product, products that 
are no longer useful must be excised from your data ecosystem. Retaining 
data products that are not used makes for a cluttered system and can cre-
ate confusion for future employees unfamiliar with the product’s history or 
former utility. From an employee perspective, it is a waste of time to have to 

Figure 6-4  This chart loses the message in its efforts to dazzle.
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sort through or consider an outdated data product. Key considerations with 
respect to retiring a data product include:

⬛⬛ How often is it used and by whom?

⬛⬛ What product or products replace it?

⬛⬛ What other reports or data connect to it?

Although some data products need to be retired manually (that is, someone 
needs to make a decision and hit the Delete key), other data products can be 
retired by inactivity. The next chapter discusses how your data ecosystem can 
be designed in such a way to efficiently and effectively manage this process. 

Celebrate Examples of Quality Data Products

Finally, leaders need to celebrate the best data products through public praise. 
In doing so, make it clear how your organization defines “quality.” Why is this 
product praised? Is it because of its utility? If so, how has it been useful? Has 
it contributed to decision-making? What were the results? Making explicit 
the reasons for celebrating a specific data product will go a long way toward 
developing a data fluent culture. 

In addition, you can celebrate quality data products by encouraging their use. 
As a leader, however, there is often no better way to celebrate quality data 
products than by using them in your own daily activities. The next section 
elaborates on the topic of data use.

Data Usage

Developing a data fluent culture in which individuals focus on the message 
of quality data products is not enough: The insights gained must be both 
actionable and acted upon. Leaders must encourage individuals throughout 
all levels of the organization to incorporate data into their decision-making 
processes. Just as there should be a feedback loop in the production of quality 
data products, so too should there be an opportunity to reflect upon previ-
ous data-driven decisions. Furthermore, you should continually evaluate the 
progress your organization is making in effectively using data and making 
data-drive decisions.
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Encourage Data-Driven Decision-Making 

In the words of the Scottish writer Andrew Lang, data should not be used like 
a “drunk man uses lamp posts, for support rather than illumination.” Data-
informed decision-making must be just that—informed by the data. Arriving 
at a conclusion and then searching for the data to support it is tempting. As 
a leader, however, you should encourage individuals throughout all levels of 
the organization to first examine data products with the intent of then finding 
actionable insights.

More important, you can create a culture in which organizational teams 
and individuals reflect upon previous data-driven decisions to inform future 
decision-making. One litmus test you can use is to ask leaders to have groups 
think about the last three decisions that were informed by data. What were the 
conditions? Were there any commonalities across decisions? Building a culture 
of reflection is an important mechanism for establishing a data-driven culture.

Evaluating Effective Data Use within the Organization

How do you know that data is used to drive decisions in your organization? 
It is a subtle shift to measure. However, there are a number of indicators that 
can give you a directional understanding of how well your organization has 
adopted use of data:

⬛⬛ Evaluating new products or projects—Has your organization cre-

ated a well-understood and accepted model for evaluating new 

investments? Of course, each new endeavor will have unique aspects, 

but the performance tracking approach should start from a common 

template.

⬛⬛ Data trumps anecdotes—Many organizations suffer from the tyranny 

of anecdotes. A single data point, or long-ago experience, becomes 

the deciding factor in decisions. These anecdotes can be instructive 

and provide useful color to a discussion. They should not be accepted 

as data.

⬛⬛ Data products for important processes—For each of the priorities 

in the organization, someone should have created a data product that 

sheds light on the progress toward this goal. The data product may be 

a quarterly summary of results or a real-time dashboard of operations. 
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Is there an important element of what your organization does that is 

not transparent and could benefit from an effective data product? 

⬛⬛ Grass roots expectations—As noted earlier, soon after key met-

rics are introduced, people will begin to wonder about the goals 

associated with these measures. This is a powerful indicator that the 

attention of the organization has turned to measuring performance. 

Likewise, employees should start to expect that meetings will be 

informed by data and that the executive team communicates priorities 

and results backed by data.

Evolution of Data Fluent Cultures

Building a data fluent culture takes time. It is a journey. We’ve worked with 
many companies who are committed to the process of putting data at the 
center of their organizational conversations. But it is rare to find an organiza-
tion that has had success in all the areas described in this chapter.

In one case, we engaged with an innovative healthcare company that helps 
reduce the cost of employee healthcare. Its customer service-based model is 
a new approach in the industry. From the CEO on down, it has a deep com-
mitment to using data to improve its processes and prove its value to custom-
ers. However, its business model did not have an established measurement 
approach and key metrics were elusive. As a result, the company tracks a 
myriad of metrics and continues to search for a shared understanding of what 
is the right data to focus on. This organization doesn’t lack for commitment 
in its pursuit of data fluency, but needs to continue to evolve.

In contrast, we worked with a leading Internet content provider who had the 
opposite problem. This organization had the capability to measure everything 
about its business and existed in an industry in which there were commonly 
accepted measures of success. Key metrics were tracked diligently by analysts 
and reporting groups throughout the organization. It even had established 
credible “sources of truth” in the data. The problem was with the leadership’s 
commitment to using data to guide decisions. We could easily tell what content 
was engaging audiences and returning value on the investment. But these 
objective and accepted measures of success were seldom prioritized over the 
opinions of content owners.
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It is a long-term challenge to put together all the pieces of a data fluent cul-
ture. In the end, it takes three core elements:

⬛⬛ Leaders who value data as a core element of their approach

⬛⬛ Commitment to work through the many complications and invest-

ments necessary to develop credible data sources and quality data 

products

⬛⬛ Focus on the right metrics, useful data products, and communicating 

with a clear message
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Chapter 7

The Data Product 
Ecosystem

The teacher’s first duty is to watch over the environment, and this 
takes precedence over all the rest. Its influence is indirect, but unless it 
be well done there will be no effective and permanent results of any 
kind, physical, intellectual or spiritual.

—Maria Montessori

Our children attended Montessori schools for the first years of their 
education and we loved it for the unique educational approach. 
Maria Montessori believed the right conditions encourage the right 
behaviors.

Among the core principles she espoused was a “prepared environment,” or a 
learning environment that is carefully conceived to support student success. 
The classrooms are often quite beautiful. The space is clean, open, and well 
organized. Big learning concepts are broken into small building blocks for 
“work.” The work materials are of high quality and easy for children to manipu-
late. Students know where to find different types of work, and they have free 
reign to choose the pieces that are most interesting to them.

What are the conditions in your organization that will encourage and sup-
port the flow of information through data products? How can you create an 
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environment in which data product authors have the tools they need to be 
successful? What does it take to allow good data products to flourish? 

In this chapter, you will learn: 

⬛⬛ How data products can be different in their purposes but share com-

mon characteristics

⬛⬛ The ways in which the Apple app store provides a model for a data 

product ecosystem

⬛⬛ The six foundational elements that compose an effective data product 

ecosystem

Data Products for Information 
Delivery

This book describes data products as the medium for communication in your 
organization. Data products include the periodic reports that explain what’s 
happening in a functional area, the dashboards that attempt to provide a 
high-level view of performance, the spreadsheet models that describe financial 
projections, and the presentations that tell a story with data. In a blog post 
about data products, Harlan Harris says, “Data products make it easy for regular 
people to get what they need without having to dive into a very complex set 
of data and a very complex set of algorithms.”1

We use the term “products” because they represent the transformation of 
data into something useful that can be delivered to the people who want to 
consume the information. The best data products are:

⬛⬛ Results-focused—Data products should be targeted to answer spe-

cific questions or solve particular problems.

⬛⬛ Right-sized—A data product that tries to do too much will be hard to 

explain to the audience, whereas one that tackles too little will seem 

trivial.

⬛⬛ Context-sensitive—Authors of data products should have domain 

expertise and use this knowledge in choosing what data to 

emphasize.
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From this definition, there is a clear gap between data products and general-
purpose tools for business intelligence, statistics, analysis, or visualization. 
These analytical tools may be used to create data products, but they are not 
themselves focused, purpose-built products.

Data products come in many varieties—both in form and function. In some 
cases, data products emphasize the ability for users to explore the data inde-
pendently. Others lean toward guided storytelling, a vision driven by the 
author more than the audience. Along another dimension, there are a set of 
data products that offer varying degrees in which the author can enhance 
the data through analysis, introspection, and features. Figure 7-1 shows how 
different types of data products can be mapped by these characteristics.

Necessary Conditions

Sun and water and soil make the flowers grow. What will make your data 
products flourish? This chapter is an exploration of the conditions that, taken 
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together, create a fertile environment for data to flow freely. Data products 
need an environment that:

⬛⬛ Encourages the right data products to be created and shared; 

⬛⬛ Makes it easy for knowledge workers to find the right information for 

their job;

⬛⬛ Cleans out the old and irrelevant data products, like a gardener who 

diligently weeds.

Creating an ecosystem for data products requires processes and tools. 
Processes set standards and ensure that the right priorities and qualities are 
built into every data product. Technology tools gather data, visualize the 
results, and distribute data products to users. Here are the six conditions 
(“the Six Ds” shown in Figure 7-2) that we have found most critical to the data 
product ecosystem:

Demand—What are the most important areas that would benefit from the 
insights and guidance of better data?

Design—What processes and tools can help ensure effective design of 
data products?

Develop—What processes and tools support the efficient production of 
data products, including gathering multiple data sources, presenting this 
data, providing user customization, and delivering the information to data 
consumers?

Discover—How can you help people discover the many data products in 
your organization and find the right information for their individual needs? 

Discuss—What capabilities encourage data consumers to take the insights 
they find in the data and share these insights with others?

Distill—How do you filter out the irrelevant content and provide feedback 
to enhance those data products that remain?

Together, these conditions provide the environment that can allow you to cre-
ate useful, engaging solutions that drive informed actions. The next sections 
provide details to help you understand what you can do in your organiza-
tion to create these conditions. Each section describes the conditions, why 
it is important to building your data product ecosystem, a vision of the ideal 
capabilities to strive for, and a pragmatic view of actions you can take today 
to move in the right direction.
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Finally, a word of warning: In our experience most 
organizations are in their infancy with respect to data 
fluency. Organizations often have small pockets of 
individuals that have a conscious understanding of 
which data products they need and how to design 
and create good ones. These skilled data consumers 
and data producers, however, make up the minority 
and often find roadblocks to sharing their work and 
permeating the organizational culture with a level of 
data fluency. As a result, some strong data products 
that are powerful communication tools often exist 
side-by-side with outdated, unused, and misguided 
reports. The Six Ds of a healthy data ecosystem help 
create an environment for the minority of savvy data 
users in your organization to extend their influence 
and organizational performance in the process. 

The conditions expressed here represent an ideal model. Strive toward them 
and appreciate the value of moving toward a better ecosystem. 

Learning from the App Store

Over a holiday weekend, 28-year-old Dong Nguyen made a mobile game. 
His idea was simple—tap your screen to fly a bird between a series of verti-
cal green pipes. For each set of pipes passed, you get a point. He called the 
game Flappy Bird. 

Flappy Bird launched in May 2013. Later that year, the game went viral. By the 
end of January 2014, it had been downloaded more than 50 million times, 
making Dong an estimated $50,000 a day in in-game advertising. Ten days 
later, the game was gone—pulled by its creator.

“I was just making something fun to share with other people,” Dong said. 
“Flappy Bird was designed to play in a few minutes when you are relaxed. But 
it happened to become an addictive product. I think it has become a problem. 
To solve that problem, it’s best to take down Flappy Bird. It’s gone forever.”2 
Days after, smartphones with the game began to be auctioned on eBay. 

Data Product
EcosystemDemand

Design

Distill

Discover

Develop

Discuss

Figure 7-2  The six Ds are the necessary conditions for a healthy data 
product ecosystem.
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Although the sales were never permitted, some bids ranged in the thousands 
of dollars—a testament to the addiction that Dong had feared. 

But how did Dong launch this app? How did his idea for a simple game go from 
virtual anonymity to the devices of millions of mobile users across the world 
in little more than a month? The answer is in the incredible data ecosystem 
Apple, Google, and others created to distribute apps. 

Let’s use Apple’s App Store as an example because it was the first. With the 
smartphone revolution came a huge increase in demand for mobile applica-
tions. For instance, since the launch of the App Store on July 10, 2008, the num-
ber of iPhones sold has grown beyond 500 million.3 With this many iPhones, 
the needs of users have become increasingly clear through top-selling lists 
of apps and increasingly clear categories on the App Store.

At the same time, Apple has been careful to provide app developers with a 
system that allows individuals and organizations to effectively design and 
develop mobile apps for use on the iPhone and for sale in the App Store. 
Apple has gone so far as to provide a guidebook for designing Apps called 
the iOS Human Interface Guidelines. This book provides design principles to 
(strongly) encourage application developers to create user interfaces that fit 
neatly into the Apple ecosystem. Specific guidance includes:4

“Don’t take space away from the content people care about.”

“Use a tone that’s informal and friendly, but not too familiar.”

“Focus on the needs of 80 percent of your users. When you do this, most 
people won’t have to supply any settings because the app is already set 
up to behave the way they expect.”

Most important, Apple created an App Store that allowed users to discover 
apps, discuss them, and distill feedback in a convenient and meaningful way 
to improve future iterations of the app. 

Flappy Bird is a case study of the power of Apple’s app ecosystem. To develop 
Flappy Bird for sale in the App Store, Dong first had to download and install 
Xcode, the application in which all iPhone apps are created. Next, he used a 
common programming language, Objective-C, to program the functions and 
overlay his graphics for the game. In Xcode, Dong could also test the game 
in an iOS simulator, try it on his own iPhone, debug it, and distribute a test 
version to others. With this process completed, Dong could then purchase 
a development account through Apple’s App Store for $99 a year. With this 
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license, he’s ready to launch his app. In Xcode, he would use the Application 
uploader tool and wait for approval from Apple. When approved, the game 
goes live for download on the App Store. 

Although Dong’s story is clearly an outlier—one of maybe a dozen mobile 
games that have gone viral, and possibly the only game that’s been pulled 
because of too much use—it illustrates the power of a successful ecosystem. 
Dong, a 20-something who was living with his parents in Hanoi, Vietnam, 
entered an environment that allowed him to easily design, develop, and distrib-
ute Flappy Bird, one of the most discussed games in mobile application history.

Demand

There is nothing so useless as doing efficiently that which should not 
be done at all. 

—Peter Drucker

We begin with the end in mind. The consumers of data have needs. A 
healthy ecosystem will support those needs through the right data products. 
Discovering the information that will best serve the organization is the first step.

Understanding data consumer demand is not a one-time endeavor. It requires 
a process of continually mapping the important decisions made by the orga-
nization and evaluating whether and how data can improve those decisions.

Organizations without an understanding or responsiveness to data needs 
may suffer from gaps in areas in which data could inform decisions. At the 
same time, these organizations may be prone to extreme analytical fixation 
on particular areas at the expense of other areas of greater importance. 

There are a couple of ways to build a complete awareness of your organiza-
tional data demands: a top-down map or listening for grassroots needs.

Top-Down Demand Map

The best opportunities for useful data products come at the intersection of 
important and frequent decisions and situations in which better data leads 
directly to better decisions. Your organization may decide to enter a new 
market, but if this decision is guided by executive experience and happens 
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infrequently, then there is little a data product can add. In contrast, how a 
sales team decides to discount for new customers is an area that may hap-
pen often and can be informed by an understanding of the long-term value 
of the new customer.

The following prioritization process helps identify where to start:

1.	 Build a comprehensive list of processes, functions, and decision-points 
that happen in your organization. You may want to start from the first 
point you interact with a customer and trace all the interactions directly 
or indirectly related to the customer. Consider functional areas such as 
human resources, finance, supply chain, operations, and sales.

2.	 For each element, rate it on a scale of one to five for importance to the 
success of your organizational goals. One means the element has little to 
no impact on organizational success; five means it is a core and critical 
decision.

3.	 For each element, rate it on a scale of one to five for the value better data 
can bring to decisions. One means data brings little to no value to the 
decision process; five means data always makes the difference between 
good and bad decisions.

4.	 Plot all the elements in a chart, as shown in Figure 7-3.
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Figure 7-3  An approach for prioritizing data product needs
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In this chart, the further an element is from the lower-left corner, the more 
value a data product will bring. 

Grassroots Needs

The alternative to a top-down mapping exercise is to let the demand for data 
needs surface from the people who want it most. As a leader, how do you 
hear what the “market” needs? Encourage people to ask difficult questions 
and create an environment where these questions are embraced. 

Warren Berger, author of A More Beautiful Question (Bloomsbury, 2014), sug-
gests that encouraging questioning in your organization can start with the 
leader but is a grassroots effort:

“A culture of inquiry starts at the top—with leaders who question.”

“Questioning should be rewarded (or at least, not punished).”

“Give people the time and space to question deeply.”

“Provide the tools to question well.”

The last point is of particular practical use. Approaches like “The Five Whys” 
provide a proven model for getting people to think more deeply about their 
circumstances. When they do, they are likely to wonder why decisions are 
made the way they are made and whether better information would improve 
those decisions. 

Where to Begin

Understanding where you need better visibility within your organization can 
be complex for a large university, a growing public company, or for a small 
start-up. The answer starts with a simple question: What goal—if achieved—
would cause your organization to celebrate in the next 12 months?

With that answer in mind, you can define what you most need to measure to 
track progress toward this goal. Perhaps there are a number of factors that 
must come together for the goal. Data products focused on this goal will give 
you confidence that you are moving forward on the set of crucial factors—or 
where you need to make adjustments. 
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Design

Less than 30 percent of the potential users of organizations’ standard 
business intelligence (BI) tools use the technology today. This low 
take-up is due to the fact that longstanding tools and approaches to 
BI are often too difficult to use, slow to respond or deliver content of 
limited relevance.

—Gartner5

The three reasons cited by Gartner for this problem are:

1.	 Ease of use (“is hard to work with”) 

2.	 Performance (“users are frustrated by delays”) 

3.	 Relevance (“does not express content in line with their frame of reference”) 

The first and last reasons link directly to issues of poor data product design.

In our role as dashboard and analytical application designers, this is an area 
that is close to home. We see it all the time: reports and dashboards that lack 
focus and a message that targets their audience, which is often undefined. 
We see poor choices in data visualization that distract from the important 
elements in the data and put the burden of deciphering meaning on the 
readers. We see data products that lack an obvious starting point and logical 
flow to conclusions.

Poor design is wasteful. It results in solutions that users don’t want to use, 
as noted by Gartner. It wastes the audience’s valuable time as it struggles to 
comprehend the data. And it wastes the development and distribution efforts 
necessary to deliver the data product. 

Overcoming these design shortcomings requires systematic processes and 
capabilities within your organization. Chapter 5, “Data Authors,” discusses 
the skills involved with designing effective data products. But how do you 
incorporate these skills into your processes and create repeatable ways to 
ensure quality design?

Objective

Better information design in your organization will come from a combination 
of skilled people and processes that ensure design is a priority. 
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The Apple App Store has strict guidelines for applications that are made 
available to customers. Apple publishes design guidelines, enforces a rigor-
ous review process, and provides tools that help app developers get their 
designs right. As a result, consumers of Apple applications get a consistent, 
high-quality experience. The design focus allows novice users to quickly learn 
a new app because they have come to understand common conventions and 
design practices.

You should consider four areas when building an environment that infuses 
good design into your data products:

1. 	Train your data authors on the design skills for communicating data. 
Chapter 5 describes many of the areas of content that are foundational 
knowledge. The best information designers are discriminating in what 
data they choose to present and thoughtful about choosing metrics that 
encourage appropriate behaviors. They have the ability to create a logical 
flow through a series of attractive and clear data visualizations. There are 
also practical design skills to teach. For example, we always create wire-
frames—rough mock-ups of user interfaces—before building the actual 
data presentations. In this way, we can experiment with layout and content 
using rapid, lightweight iterations.

2.	 Incorporate designers early in the development process. Many of the 
organizations we work with go from concept to development of data 
products without considering the best way to communicate the data. 
When an executive wants a dashboard with a set of required metrics, the 
data analyst gets right to work on putting all the content together. The 
analyst might meet the specific requirements, but not in a form that any-
one wants to consume. One client referred to these types of reports and 
dashboards as “ransom notes” because of the great variation in styles on 
the page. Designers should be included early in the requirements gather-
ing process—not at the last moment to try to polish graphics.

3.	 Document guidance to ensure consistent designs. Many of the best 
practices and information design advice shared in Chapter 5 can be gath-
ered into documents for designers. We have had success working with 
clients to create style guides for information design and communication. 
In addition, templates for reports, presentations, spreadsheet models, and 
dashboards can give designers a consistent starting point for their work. 
We also make sure to capture design patterns and principles as a way to 
establish models for approaching similar problems.
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4.	 Review process to maintain quality control. Your organization should set 
expectations for the quality of data products that are used to communicate 
your valuable data and share insights. The costs—confusion, frustration, 
wasted time, and misleading information—are not worth tolerating poor 
design. The skilled designers, armed with the documented guidance, may 
form a review board to evaluate and provide feedback on the design of 
data products in your organization.

Start with a Style Guide

Good design builds on consistent, fundamentally sound choices and learns 
from the quality work of others. This is where your organization can start its 
efforts to improve data presentation design.

In our experience, an effective first step is to create a style guide for the pre-
sentation of data. It can be modeled after the branding style guides that many 
large organizations create to ensure a consistent presentation of content in 
print and online. Your style guide should provide data product authors with 
direction on choice of colors, typography, chart selection, and number format-
ting. The document provides examples of well-designed data visualizations 
and sets the rules for legends and labeling. In Appendix B, we have included 
an outline for such a style guide along with examples of the content.

 “Imitation is the sincerest form of flattery,” said Charles Caleb Colton. Your 
data product designers should have a standard style guide and set of illus-
trative data products they can reference to understand quality norms and 
the expectations of organizational leaders. To do so, select a few examples 
of dashboards or reports that set a high bar. Find opportunities to publicly 
present these data products—setting a standard for clarity and content. 

Develop

There are dozens of technology solutions for developing data products. 
Microsoft offers a variety of options: PowerPoint for data-rich presentations, 
Excel for models and ad hoc analysis, Power BI for self-service analytics, SQL 
Server Reporting Services for reporting, SharePoint with dashboards, and 
undoubtedly many more. The fact that one organization offers numerous 
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tools for communicating data says a lot about the complexity of choosing 
the right tool for your unique situation.

Ideally, you want to have a small set of data tools that support the variety of 
types of data products your organization needs. A single solution is unlikely 
to offer the breadth of capabilities necessary. In our experience, four to five 
tools for data presentation are usually sufficient for most organizations. The 
following table describes a set of tool categories and the specific solution 
we’ve seen work most successfully.

Types of Data Product Development Tools

Type Purpose Our Choice

Data presentation Data storytelling with text and images to 
provide context to the data visualization

PowerPoint*

Scenario tools and 
analyses

Predictive models or other calculations 
used to explain how something works

Excel

Data visualizations Interactive data visualizations to explain a 
data analysis

Tableau

Dashboards Summary of performance in a single 
interface

DataHero

Analytical 
applications

Interactive data presentation to augment 
existing software applications

Fruition

Do it yourself Charting libraries to create your own dash-
boards and data visualizations

D3.js

*There is a natural cringe-reaction for many people when they think of PowerPoint or Excel as tools 
for communicating data. While these tools have their flaws (most notably the encouragement of poor 
chart choices), the critiques should focus more on how individual people have misused the tools 
rather than the general capabilities of the tools themselves.

There are many forms your data products may take. And for every form, there 
are many technology options. However, here are some common features that 
are worth evaluating in almost every case:

⬛⬛ End-user customization—Some presentations may target a single 

audience. This is the exception to the rule. Most often, a data product 

goes out into the world alone and is used by many people, each of 

whom comes from a unique perspective. Whether it is their depart-

ment, region, or products, all audience members will want to see data 
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that is customized and scoped to their situation. Many interactive 

applications can support this ability to filter to the relevant data.

⬛⬛ Sharing support—Data should spur conversation. However, some 

solutions for data products create an isolating environment. The data 

product should make it easy to share, discuss, and capture insights—

whether the discussion happens online, offline, on a desktop, or on 

mobile devices.

⬛⬛ Quality visualization—It matters how data is visualized. Clean, clear 

charts can make it easy for readers to quickly understand the data. The 

default settings for data visualizations should adhere to the fundamen-

tals shared by well-known data visualization authors like Stephen Few 

and Edward Tufte.

⬛⬛ Fit workflows—Finally, we believe it is important that data products 

integrate into how people do their jobs. If the consumer of data is 

constantly on the run, bombarded by information of all types, an 

effective data product will deliver simple, narrow content to this per-

son. If the consumer wants to drill deeply into the data to understand 

underlying assumptions, the functionality should exist to allow for 

this need.

“It’s a Poor Craftsman Who Blames His Tools”

The tools you have today probably are a suitable start for developing data 
products. Better to start with the investments you’ve already made and 
the technologies your team is comfortable with. Communicating data is 
far more about the people creating the data products than the technology 
tools they use.

Start by refining the skills of the individuals using these tools—even if they are 
simply Microsoft Office products like PowerPoint and Excel. The design skills 
and capabilities described earlier in this chapter and in Chapter 5 have little 
to do with the specific technical solution. Furthermore, many tools—Excel in 
particular—can be extremely capable with practice and creativity. For example, 
we built the visualization in Figure 7-4 using Excel, inspired by a hand-crafted 
visual shown on The New York Times website.
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Discover

Knowledge is of two kinds: we know a subject ourselves, or we know 
where we can find information upon it.

—Samuel Johnson, long before Google

We’ve never seen an organization that is short on data. Nor have we seen one 
without volumes of reports, analytical tools, data models, and dashboards. It 
isn’t that the right data doesn’t exist; it is that individual people may not know 
where to find it or how to access it.

This is the data discovery gap. The gap between supply and demand for data 
often is the result of, ironically, incomplete information. Just like imperfect 
information leads to price distortions in the economic marketplace, imperfect 
information within an organization leads to organizational data inefficiencies. 
The person who could most benefit from an understanding of customer life-
time value may not know that a well-researched analysis already exists. Better 
data discovery also has the added benefit of revealing duplicate, competing, 
or conflicting data products.

     

Figure 7-4  The flexibility of Excel
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Objective

Data product discovery should mirror the capabilities of online content sub-
scription services. Podcasts, blogs, or Twitter, all have established features for 
ensuring an audience can find and access the latest content. These include:

1.	 Searching of metadata about the content, including title, author, and 
description

2.	 Browsing of content sorted into categories and ranked by popularity or 
ratings

3.	 Surfacing of related content based on the consumer’s expressed areas of 
interest

4.	 Subscribing to allow consumers to sign up to receive updates to content

5.	 Automated pushing that allows consumers to receive updated content 
automatically rather than having to remember to return to the source

6.	 Using user permissions to control who has access to applications and 
content

Organizations are starting to recognize the need to provide a centralized place 
to find and access applications such as data products. Gartner expects that by 
2017, 25 percent of enterprises will have an enterprise app store for managing 
corporate-sanctioned apps on PCs and mobile devices. 

An app store can be a natural way to share new applications within the enter-
prise, recognize great applications, provide feedback to development teams, 
and even create a bit of competition between them—all to drive the develop-
ment of better solutions.”6

—Gartner

Where to Begin: A Centralized Inventory of 
Data Products

Before building an enterprise app store, there are easy, low-tech ways to 
deliver discoverability to your audiences. For example, a centralized inventory 
of all the data products in your organization is a start. The inventory should 
catalog the product author, update schedule, content area, source data, and 
directions for subscribing or accessing the data product. A shared drive and 
common naming conventions will go a long way to making it easier for data 
consumers to find what they need.
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Discuss

In a vacuum, analysis and insight amounts to little. But when those results are 
discussed and debated, they have the potential to be acted upon. Data must 
get mixed with people.

The best data ecosystems don’t simply assume discussions will occur. They 
encourage discussions through mechanisms for sharing, capturing, and saving 
information and insights. The discoveries found in the data are treated as pre-
cious assets—after all, they are the purpose of all the effort put into creating 
data products. Finally, the ecosystem should encourage people to take action 
when the discussion is complete. 

Some organizations consider data products a one-way information broadcast. 
They implicitly assume that a dashboard is intended to deliver an information 
result, not drive an action.

Consider the evolution of television and its audiences as an analogy. Before 
the pervasiveness of social media, television was a powerful medium for 
telling a story, but there was little room for engaging the audience beyond 
the broadcast. “Water cooler” conversations sometimes occurred after a big 
event with spiked TV rankings—when J.R. was shot or after the last episode 
of “M.A.S.H.” While there are some examples of early fan engagement via let-
ter writing and call-in voting, generally the focus was always on the one-way 
delivery of a show to a broad audience.

Now things are different. TV shows have to build stronger connections with 
smaller audiences. To do so, the broadcast is only the beginning of the con-
versation. Loyal fans and TV critics write detailed reviews of every episode. 
Theories and predictions are hashed out on fan discussion boards. The analysis 
and collective synthesis of the TV show deepens the audience’s understanding 
and engagement with the content. It took many years for television executives 
to appreciate and want to foment audience discussion. Now it is a crucial ele-
ment in a TV show’s success. 

Objective

An ecosystem that encourages discussion first needs the capability to capture 
insights found in data products. No user is an island; they need to take useful 
information they find and share it, with the context in which they found it. 
We call this concept snapshots. If an effective data product is a guided safari 
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through the data, then a snapshot is a picture of a trip highlight by the data 
tourist at a point in time. And like tourists, they will want to save these pictures, 
send them to relatives at home, and organize them into albums that can help 
recall the experience.

The technical mechanism for capturing snapshots will vary. It may be some-
thing as simple as taking screen shots of a dashboard or saving a graph from 
a report as a separate file. More important, these snapshots are best when 
accompanied by a note that describes what makes the information interesting.

Beyond capturing insights, a data fluent organization supports and encour-
ages the discussion that is spurred by data. A monthly report on customer 
attrition may raise eyebrows when the trend line shifts up, but what happens 
next? What follow-on discussions occur to dig deeper and start to create a 
plan for action? 

The content of the data products can help encourage their audience to dis-
cuss and take action. Often there may be direct and well-understood links 
between certain data or charts and suggested actions. In the case of increasing 
customer attrition, the organization may have learned that there are common 
underlying factors that contribute to this issue (for example, competitors are 
running promotional campaigns, recent service problems, or outages). This 
information should be integrated into the data product.

Information and insights are just the beginning of the journey. The DIKW 
Pyramid (Data-Information-Knowledge-Wisdom) in Figure 7-5 is a frame-
work from the realm of information science. It emphasizes the hierarchy of 
understanding, the narrowing of volume, and the elevation in value as data 
is eventually transformed into wisdom.

The true objective for facilitating discussion should be to gradu-
ally synthesize the information extracted from data products 
into greater organizational knowledge—shared expertise and 
intuition—and eventually into wisdom—the ability to apply that 
knowledge effectively to bring more value to the organization.

Where to Begin: Create a Place to 
Capture Insights

Discussions on data—like most of data fluency—are more a 
social and human problem than a technology problem. The 

wisdom

information

knowledge

data

Figure 7-5  DIKW pyramid
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technology approaches may be simple. For each data product, create a docu-
ment or folder for capturing insights. The document may simply be screen 
shots of the relevant part of the content along with an annotation explaining 
why it is interesting. As a historical artifact, this document will reveal patterns 
of common issues and best practice approaches for responding to those issues. 
More important than a complex technology solution is an organizational 
culture that encourages dialogue and action after the insights are first found.

Distill

The scourge of data in most organizations is the ever-growing collection of 
reports that get generated month after month. New reports are created but 
seldom killed. The mass of data products quickly becomes difficult to navigate 
and the right information is hard to find. Even for the data that has found a 
suitable audience, there is seldom a feedback loop. The direction and needs 
of the organization may change, yet the content does not change to fit evolv-
ing demands. 

Data products should be living documents. They should improve over time or 
be removed if they are no longer relevant. It is a matter of survival of the fittest.

Data fluent organizations recognize that too much content—particularly data 
content—will clog up the channels of communication. The data products must 
be distilled to the essential information. You want to clean out distractions 
and emphasize the most useful remaining parts.

To filter and clean your data product ecosystem, you need processes in place 
to gather feedback from your users. The feedback needs to impact how data 
products are designed and produced.

Learning from Wikipedia

Possibly the best example of an online living “document” is Wikipedia. Although 
many people benefit from the front end of Wikipedia, there is a whole eco-
system undergirding the popular website. The data that is viewed by all is 
created and managed by a network of administrators, bureaucrats, stewards, 
reviewers, and other specialty groups. The ecosystem governs the content 
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and makes public all edits on any page identifying the author. Each page and 
piece of data is vetted and improved by the power of collective knowledge. 
Wikipedia, a nonprofit organization, is fueled by voluntary effort. Yet, few large 
organizations have figured out how to harness the collective knowledge of 
their employees or associates.

Objective

The goal for a data fluent organization should be to have multiple mechanisms 
to provide feedback on data products to ensure they evolve as needs evolve. 
Those data products that don’t continually change to fit audience needs may 
slip into obscurity and be discontinued. Following are three basic approaches 
for distilling your best content:

1.	 Create a lightweight feedback mechanism. This should be a simple 
process that allows users to rate data products. Did you find this data 
product valuable? What information was most useful? What decisions did 
it influence? The results from a few questions would provide the authors 
with valuable guidance on improving what they deliver.

2.	 Track usage. For online products, you may find it straightforward to find 
out what content people are engaging with. Which reports are downloaded 
most often? How many people viewed the operational dashboard every 
day? Like content on a website, these usage metrics are a direct way to 
understand what is popular or not.

3.	 Conduct content reviews. From time to time, gather the audience for 
a data product and have an open discussion about what they find valu-
able and what features or data they would like to see added. To avoid 
the inevitable slide toward more scope, it is useful to create an artificial 
constraint (for example, number of metrics or pages) to force users into 
hard choices about what they need versus what they want. 

What Can You Do Without?

With an objective to bring greater focus to your organization, consider the 
following simple plan to narrow the volume of data products being produced. 
First, for each functional area build a list of all the data products currently being 
used. Second, create a simple survey based on this list. The survey can have a 
single question: “What three pieces of information would you recommend to 
a new employee in your role?” Third, determine what data products received 
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no votes. These are the data products that need to prove their value. Would 
anyone miss them if they were gone? In the final step, stop distributing these 
data products and see if anyone complains. If the data is being presented but 
not used, it is a good bet your resources are better focused elsewhere.

“Only Connect”

Because knowledges are so specialized we need also a methodology, a 
discipline, a process to turn this potential into performance. Otherwise, 
most of the available knowledge will not become productive; it will 
remain mere information. To make knowledge productive, we will 
have to learn to connect.

—Peter Drucker, Pro-Capitalist Society

Drucker is referencing E.M. Forster’s belief in the imperative of human con-
nection. This chapter is about connection and how to create the conditions 
that facilitate connections. The six Ds are pillars that ensure data gets turned 
into productive action, connecting people to the information that leads to 
smarter decisions:

⬛⬛ Demand is the connection of your organization’s needs with the peo-

ple who will produce data products.

⬛⬛ Design ensures quality outputs that will communicate to the audi-

ence.

⬛⬛ Develop is the mechanism to create data products, the connective 

glue that will deliver useful data to the people who can use it.

⬛⬛ Discover is connecting supply and demand after data products have 

been created.

⬛⬛ Discuss is the collaboration between people to understand and digest 

the meaning of the data.

⬛⬛ Distill is the feedback loop that ensures organizational needs are 

heard after a data product is created.

An ecosystem with these elements in place will allow data to flow freely, ensure 
quality communication, and improve data products over time.

The conditions for a data fluent ecosystem are far from trivial. In fact, in our 
decades of experience working with organizations that value data, we have 
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never seen an organization that has put all these elements together. To help 
on the journey, we have included suggestions for manageable places to start.

This chapter completes our tour of the four quadrants of the framework for 
data fluent organizations. Next this question is answered: Where are you on 
your journey to data fluency?
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Chapter 8

The Journey to Data 
Fluency

Data is music to his ears. Stephen Brady was just out of college and 
had landed his dream job. He was working for a country music label 
in his hometown Nashville, Tennessee. Stephen wasn’t an aspiring 
musician or music producer; his talents were in data analysis.

A few months after joining Black River Entertainment, Stephen could hardly 
believe the possibilities before him. He had access to broad and deep data 
about radio promotion and plays. The potential seemed enormous: He could 
see how different songs performed as they moved up or down the charts. He 
could track the viral nature of songs as they spread across geographic areas. 
And yet, it seemed as if nobody—within the industry, much less his organiza-
tion—was making use of these data assets.

Stephen set to work building probabilistic models to forecast radio airplay 
trends. He looked for predictive variables that could help improve the effi-
ciency of radio promotion. His analyses could help the music label promote its 
artists more effectively by understanding when and where to release singles. 
He set up a meeting to share his insights with the music label’s CEO Gordon 
Kerr and the promotional team.

Eighty slides later and after seeing visualizations like the one in Figure 8-1, the 
promotional team shared a collective look of awe and confusion. What was it 
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supposed to do with his new probabilistic model? What did he mean when he 
shared a graphic showing "the cosine similarity between radio programming 
trends using a clustering algorithm to find clusters of stations that exhibit 
similar programming trends”?

Fortunately for Stephen, Gordon saw the potential in his work. And from a 
CEO’s vantage point, the analyses could provide a unique differentiation for 
the music label. He could talk to artists about Black River’s capability to give 
them the best chance to have a hit single through targeted promotions.

Stephen’s hard work had begun the journey toward smarter, more confident 
decision-making. He’d shown that there was value in the data—it just needed 

Figure 8-1:  Radio station visualization
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to be unlocked. But despite these efforts, Stephen and Gordon still had to 
learn to communicate the data in ways that everyone in the organization 
could understand and act on.

Why Data Fluency?

It is the experience of Stephen, and all the other analysts toiling with data, 
that have animated our efforts over the years. We’ve seen the energy that 
gets poured into making sense of data—and all the waste as it gets obscured 
in reports, detailed analyses, and slide presentations that fall flat with their 
audiences. If the data were communicated differently, these analysts might 
move people to action, change minds, and shine light on important choices. 
If the value in data is to be unlocked, it takes better communication skills and 
an engaged audience.

In 2007, Professor Thomas Davenport wrote an influential book called 
Competing on Analytics: The New Science of Winning.1 He stoked a smoldering 
ember into a flame by examining the power of analytics to improve organi-
zations. The book catalyzed a generation of business leaders to look to find 
the value in their data.

Of course, we had quibbles when the book came out. In particular, Davenport 
advocates a centralized model for analytics, where the data is managed at 
an enterprise-level by a cadre of data scientists building complex models to 
drive decisions throughout the organization. He believed that the best orga-
nizational structure is a . . . 

central analytics and data science organization, based in a Strategy function, 
with analysts assigned to and rotated among business units and functions: This 
is, I think, the optimal structure and home for analytics and data science. The 
central function allows for a critical mass of quants and for central coordina-
tion of their skill and career development. It should be a shared service, where 
anyone with the money and the high-priority requirements can get the help 
they need. The assignment and rotation allows for close relationships between 
analysts and decision-makers.2

We believe in another approach, one that emphasizes front-line decision-
making in your organization. For us, management guru Peter Drucker sums 
it up best:
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Most discussions of decision making assume that only senior executives make 
decisions or that only senior executives' decisions matter. This is a dangerous 
mistake. Decisions are made at every level of the organization, beginning 
with individual professional contributors and frontline supervisors. These 
apparently low-level decisions are extremely important in a knowledge-based 
organization.3

Senior leaders in your organization may make the so-called “big strategic” 
decisions, in effect choosing the path to travel down. But the speed with which 
you travel toward your goal and stay on course when distractions arise—these 
decisions are controlled by your front-line staff. We want to empower nurses, 
teachers, administrators, marketers, and salespeople (as well as data analysts) 
with the language of data.

This belief that data can inform better decisions throughout an organization 
is part of our motivation. There are other foundational beliefs that have fueled 
this book.

Data needs to be formed into targeted, purposeful solutions to be of use 
to most people. The common practice of delivering a general purpose ana-
lytical tool to end users and expecting something useful to happen with it, 
typically results in little added value. People are busy with their jobs. The 
last thing most information workers have time for is to learn how to use a 
new analysis tool, figure out what data might be relevant to them, and dive 

deep into a data analysis exercise. There is no 
scale or leverage to such an approach. Before 
adding this burden on people, the data prod-
uct authors (Chapter 5, “Data Authors: Skilled 
Designers of Data Presentations”) should take 
time and thoughtfully find the right data, the 
right chart, and the right message to provide 
the end users with a helpful solution. It is the 
difference between throwing someone an 
anchor and throwing them a lifeline. 

We have also made clear our belief in people 
over technology (Figure 8-2). There are many 
suitable technologies for capturing, managing, 
manipulating, and presenting data. Better tech-
nology or tools is seldom the problem. Actually, 
many of the data challenges that required large 

More data

Tools

Technology

People and Skills

Leadership

Communication

Figure 8-2:  People over technology
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information technology investments a decade ago can be done quickly and 
economically today. The challenges are in the skills and collaboration of the 
people that use those technologies. Poor communication, misalignment of 
values, limited data communication skills, unfocused messages . . . these are 
the challenges that most organizations we work with face today. The good 
news is that these are all solvable by focusing on the skills of your people.

This book is about creating organizations that value and use data, and the 
individuals that can make this happen. The book started with a focus on 
individual skills by explaining the specific knowledge that can make people 
effective at working with data. We drew a distinction between authors of 
data products and consumers of data products. (Although, many readers may 
find themselves in both camps.) From this granular view, you looked at how 
organizations can encourage data fluency. An environment was described in 
which the data fluent individuals can flourish and high-quality data products 
reach their intended audiences.

The Data Fluency Framework comes in four parts, subdivided by the producer-
consumer and individual-organization dichotomies. Each quadrant can be 
understood as a necessary and interdependent building block to a fully data 
fluent organization.

Data Consumers: Creating a 
Sophisticated Audience

Soon the digital divide will not be between the haves and the have-nots. 
It will be between the know-hows and the non-know-hows.

—Howard Rheingold

The same could be said of data fluency. Rather than the haves and have-nots, 
there are those who engage with data and those who choose to avoid it. It 
is a path chosen based on comfort level, education, and experience. As data 
becomes more common as part of everyday communication—in the media, 
in entertainment, and in the workplace—this data-divide becomes a more 
substantial problem.

Chapter 4, “A Consumer’s Guide to Understanding Data,” described the skills 
and mindset required to become a sophisticated data consumer. It covered 
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the basic elements of data analysis and data visualization that help someone 
move beyond basic interpretation to a deeper appreciation of the message in 
the data. Educated data consumers are the foundation of a data fluent orga-
nization because they will appreciate, understand, and use the data products 
that are delivered to them. Without this, all the efforts to share data have little 
impact. A good data consumer conscientiously listens to and understands the 
language of data.

Data Product Producers: The 
Skills to Enable Effective Data 
Communication

Overload, clutter, and confusion are not attributes of information, 
they are failures of design. So if something is cluttered, fix your design, 
don’t throw out information. If something is confusing, don’t blame 
your victim—the audience—instead, fix the design.

—Edward Tufte

Chapter 5, “Data Authors: Skilled Designers of Data Presentations,” focused on 
what it takes to become an effective communicator of data. Knowing how to 
visualize data is at the core of this skill set. Good data product authors know 
how to choose the right chart and let the data shine. They also are concerned 
with the overall message and how different pieces of information build to 
support that message. They understand their audience and try to deliver data 
in a form that fits into their audience’s needs and workflow.

The authors of data products play a critical role in connecting vision to action. 
The many design decisions that they make—in choosing what metrics to 
show, what matters in a data analysis, and how to communicate it—can cre-
ate alignment and purposeful action in an organization. Or, if done poorly, 
the results can lead to confusion and disengagement from important, use-
ful data. A good data product author can effectively communicate in the 
language of data.
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Data Fluent Culture: Building a 
Shared Understanding of Data

People were also driven by the clear definition of the goals and an 
overarching purpose; they could see how their collaboration would 
benefit a cause larger than that of any individual. Collaboration is 
effective only if goals are evident: What problem are we trying to solve 
together? What can we do to solve this collectively?4

—Harvard Business Review

Organizations are social entities that come together to achieve shared goals—
whether to solve a problem, make money, or deliver a service to a target popu-
lation. In the everyday hustle and bustle, these common goals can become 
lost. Data can serve to illuminate the best course of progress amidst everyday 
activity just like a lighthouse’s light guides a ship in a fog. By building a shared 
understanding of the important metrics that tie to organizational success, data 
can help align interests and actions.

Chapter 6, “The Data Fluent Culture,” discussed what it takes to build a culture 
that values and uses data in decision-making. It starts with leadership; people 
at the top must set the tone by incorporating data products into how they 
communicate priorities. For example, a shared executive dashboard provides 
a concrete view into what organizational leaders believe is most important. 

The importance of building a common understanding of the meaning of your 
data was emphasized. Too often, wasted energy occurs because people debate 
and discuss what a data point means, where it came from, and whether it can 
be trusted. A data fluent culture strives to settle these issues so that people 
can move on to the business of understanding the message in the data.

Data Product Ecosystem: Tools and 
Processes to Facilitate the Fluid 
Exchange of Information

The iOS and Mac App Stores alone, with more than $10 billion in sales 
last year, would themselves slot in at number 270 [in the Fortune 500 
list] ahead of credit firm Discover and casino giants MGM and Caesar’s.5

—appleinsider
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From July 2008, when it offered 500 apps, to 6 years later, when it offered more 
than 1.2 million apps, the Apple App Store has become a model for creating a 
fertile business ecosystem. Other companies have created similar ecosystems, 
most notably the Amazon Appstore and Google Play. The application stores—
with their overabundance of options—are merely the visible manifestations 
of connected technologies and business systems. These systems are carefully 
constructed to deliver specific solutions to targeted consumer markets. Apple's 
App Store found success by providing developers with development tools 
and design guidelines; offering ready and plentiful demand from millions of 
iDevice wielding consumers; a process for approval and feedback to ensure 
quality; and a payment system that make purchasing easy.

Chapter 7, “The Data App Ecosystem,” is not about building your own App 
Store. It is about learning from the App Store to understand the conditions 
that make for a fertile environment for delivering the right solution to the right 
audience. Specifically, how do you ensure the data products—your vehicles 
for communicating insights—are designed for and discovered by the many 
unique audiences in your organization?

Like growing a garden, your job doesn’t end with planting the seeds. The 
ineffective data products must be weeded out, and the useful ones should 
be pruned so that they can continue to bear fruit. 

Begin the Journey

Data fluency is the ability to use the language of data to fluidly exchange and 
explore ideas within your organization. There are many trends that are driving 
the need for data fluency:

⬛⬛ A desire to make use of the investments that have already been made 

in data gathering and infrastructure;

⬛⬛ Use of data in journalism and marketing to tell convincing stories, set-

ting new expectations for communicating ideas with data;

⬛⬛ A decentralized workforce of knowledge workers with the tools and 

expectations to make independent decisions;

⬛⬛ New enterprise tools focused on helping employees, customers, and 

suppliers share and collaborate.
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As you consider the path toward data fluency—whether for yourself or your 
organization—we want to emphasize once again that it is both challenging 
and worthwhile.

We have worked with dozens of organizations; every one has been deeply 
motivated to make use of their data. We often find pockets of skilled employ-
ees who were data fluent both as consumers and authors. Yet these people 
are usually frustrated by colleagues who were unable or unwilling to engage 
with the data. We have seen organizational cultures that have a clear and 
shared understanding of the metrics that matter. Yet it is more familiar for us 
to see organizations that are burying themselves in dozens or hundreds of 
“key metrics.” Most rare of all are organizations that have a stable process for 
creating quality data products, disseminating them to the right audiences, 
and improving their content and messages over time.

The journey to data fluency is a difficult path but the potential value is vast. 
Imagine if you could understand your customer’s behaviors, and deliver this 
insight into the eager hands of salespeople and customer service representa-
tives. Imagine if everyone in your organization knew which metrics they should 
focus on, and where to find reports that explain opportunities to improve 
these metrics. Imagine if your meetings revolved around pointed analyses that 
attendees could understand and next steps were clearly defined. Imagine if 
follow-up was tracked. Imagine if everyday decisions were informed by just 
the right data, and everyday discussions balanced experience with analytical 
insight.

We hope that by reading this book you can begin to recognize the skills and 
organizational capabilities you already have—and find the gaps you need to 
fill. This book offers the landmarks that will help you track your progress and 
a guide for your journey to data fluency. 
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Feature

The Data Fluency 
Inventory

What gets measured gets done!
—Any management expert

The Data Fluency Inventory (DFI) is a tool that assesses your organiza-
tion’s ability to effectively communicating with data. In addition to 
measuring skills necessary for data fluency, it measures the value 
employees place on effective data communication. Ideally, your 
organization is measuring what you value most. However, this is 
not always the case. We designed the DFI to assist you in aligning 
your values, measurement, and actions. Specifically, the DFI will help 
you identify those areas and individuals within your organization 
that value and demonstrate data fluency, and those that need help.

At the individual level, the DFI measures the competency of data consumers 
and data authors. Do employees understand the data presented to them? 
Do they possess the skills necessary to create effective data presentations?  

At the organizational level, aggregate scores across a team, a business unit, 
or an entire organization give leaders insight into where to direct resources 
and training to improve data literacy. What percentage of your organization 
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is data literate? Do you have enough data product authors in your organiza-
tion? Does your organization’s culture value data fluency?

Lastly, the inventory has items to assess the building blocks of a data ecosystem. 
The DFI measures whether policies and procedures are in place to foster effec-
tive communication with data. Are data consumers, data product authors, and 
organizational processes constantly evolving as better knowledge is gener-
ated? How well does your organization deliver the six Ds of a data ecosystem 
(Demand, Design, Develop, Discover, Discuss, and Distill)?

By benchmarking strengths and weaknesses of employees, teams, departments, 
and divisions within an organization, leaders can better understand areas of 
potential miscommunication or low performance. Such a process can also give 
organizational leaders an opportunity to recognize rising talent.

This chapter includes a series of tools to help you use the Data Fluency 
Inventory, including the survey questions, a scoring guide, a sample intro-
ductory e-mail for conducting the survey, and a data fluency quiz that can 
be used for evaluating new hires. 

The Data Fluency Inventory Survey 
Questions

The Data Fluency Inventory is aligned with the Data Fluency Framework 
(Figure 1). There is a component of the DFI survey associated with each quad-
rant of the framework. For example, the first component of the DFI measures 
Data Consumer Literacy, shown in the upper left of the framework and detailed 
in Chapter 4.

You can use each of the four components of the DFI in a variety of ways. 
For example, you can use the inventory as a self-assessment to understand 
your own data fluency skill. Alternatively, you can use individual level data 
to inform talent management or human capital decisions, such as targeted 
training initiatives. 
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The DFI can raise important questions:

⬛⬛ Should you include data literacy in your orientation or training for new 

employees? 

⬛⬛ Do data literacy training opportunities need to be created for existing 

employees?

⬛⬛ Do support structures align with goals and key metrics of success?

You can use the following inventory com-
ponents as standalone data gathering 
elements or to provide a more holistic 
picture of individual and organizational 
data fluency. 

Note  Human resource teams may consider a simple data literacy 

quiz as part of the interview process to discern the data skills of  

new hires. At the end of this chapter, we include a sample data 

literacy quiz. 

Figure 1  Data Fluency Framework
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Component 1: Data Consumer Literacy

Component 1 of the DFI measures the extent to which employees have the 
abilities necessary to thoughtfully consume data. It captures how data literate 
your teams are and the value employees place on data fluency. Although dif-
ferent levels of data literacy may be needed by employees on different teams, 
some level of basic data literacy skills are needed by nearly all employees.

The following inventory items assess the abilities of data consumers to under-
stand and use the data presented to them in everyday, work-related situations. 
Beyond data literacy skills, the inventory also measures individual attitudes 
toward using data. 
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Use of Data

Please indicate your response as yes or no. Yes No 

In my organization

1. I know the most important metrics for 
measuring the success of my organization.

2. I like to have access to data that helps me 
make more informed decisions.

3. I am able to translate data into actions that 
I can take in my role.

4. I try to understand the motivations of the 
people who create our reports, dashboards, 
and presentations. 

5. I try to understand the source of the data 
and any issues with the data.

My colleagues 

1. My colleagues know the most important 
metrics for measuring the success of my 
organization.

2. My colleagues like to have access to 
data that helps them make more informed 
decisions. 

3.  My colleagues are able to translate data 
into actions that they can take in their roles.

4. My colleagues try to understand the moti-
vations of the people who create our reports, 
dashboards, and presentations. 

5. My colleagues try to understand the source 
of the data and any issues with the data.
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Data Skills

No Skill Low Skill Average 
Skill

Strong 
Skill 

Exceptional  
Skill

How would you assess your ability to 

1. Summarize data to find averages 
and totals.

2. Understand distributions of val-
ues and identify outliers.

3. Find interesting and useful 
trends in data.

4. Read charts and graphics 
and understand the important 
highlights.

5. Identify insights in the data that 
can be acted upon.

6. See inconsistencies or weak-
nesses in the data.

How would you assess your colleagues’ abilities  to

1. Summarize data to find averages 
and totals.

2. Understand distributions of val-
ues and identify outliers.

3. Find interesting and useful 
trends in data.

4. Read charts and graphics 
and understand the important 
highlights.

5. Identify insights in the data that 
can be acted upon.

6. See inconsistencies or weak-
nesses in the data.
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Value Placed on Data 

PLEASE INDICATE YOUR RESPONSE TO THE FOLLOWING STATEMENTS.

For me, Never Sometimes Always

1. I feel it is important that our 
organization be adept at using data 
to guide decisions.

2. I feel that data presentations 
should have a clear message.

3. I feel that our organization's 
overall strategy should be linked to 
performance metrics.

4. I value insights and conclusions 
that are based on data.

5. I feel that it is important that our 
data sources be understood, reli-
able, and valid.

My colleagues,

1. My colleagues feel it is important 
that our organization be adept at 
using data to guide decisions.

2. My colleagues feel that data 
presentations should have a clear 
message.

3. My colleagues feel that our orga-
nization's overall strategy should be 
linked to performance metrics.

4. My colleagues value insights and 
conclusions that are based on data.

5. My colleagues feel that it is 
important that our data sources be 
understood, reliable, and valid.
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Component 2: Data Product Author Skills

You can use Component 2 of the DFI to measure the extent to which data prod-
uct authors have the skills necessary to create data products that effectively 
communicate meaning. Chapter 5 discusses the important role of data product 
authors within an organization and explains the importance of providing data 
product authors with the tools and training necessary to improve data fluency.

The first set of survey questions in Component 2 focuses on the tools used by 
data product authors in your organization. The second set assesses the context 
within which data products are created and considers whether team members 
are using best practices in their day-to-day data authoring. The third set of 
questions is constructed to provide insight about perceptions and attitudes 
related to creating data products.  
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Tools 

What type of tools 
do you use as a data 
product author?

List the name(s) of the 
tools you use

Frequency with which 
you use the tools:

0 = Never 

1 = Infrequently

2 = Sometimes

3 = Often 

Your skill with the 
tools:

0 = Novice/Beginner

1 = Competent

2 = Proficient

3 = Expert

1. Presentation tools 
such as PowerPoint, 
Keynote, or Prezi

2. Spreadsheet tools 
such as Excel or Google 
Spreadsheets

3. Statistical analysis 
packages such as R, SAS, 
or SPSS

4. Visual analytics tools 
such as Tableau or 
Qlikview

5. Software packages 
for tracking operational 
activities (e.g. Salesforce 
for CRM)

6. Specialized tools for 
creating dashboards or 
visualizations
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Skills

PLEASE INDICATE YOUR RESPONSE TO THE FOLLOWING STATEMENTS.

Never Sometimes Always 

As a data product author

1. I have the data tools I need.

2. I have access to the data I need.

3. I consider my audience as I 
decide what to communicate.

4. I consider the needs of my audi-
ence’s audience.

5. My data products put non-
essential or extraneous information 
in an appendix or equivalent.

6. My data products help manage-
ment or my audience define what 
is important.

7. My data products encourage 
specific actions in a timely manner.

8. My data products highlight 
exceptions and provide alerts when 
problems occur.

9. My data products communicate 
progress and success.

10. My data products clearly 
communicate data by reducing 
distracting elements (for example, 
chart-junk).

My colleagues as data product authors

1. Consider their audience as they 
decide what to communicate.

2. Consider the needs of their audi-
ence’s audience.

3. Their data products put non-
essential or extraneous information 
in an appendix or equivalent.

4. Their data products help man-
agement or their audience define 
what is important.

5. Their data products encourage 
specific actions in a timely manner.
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PLEASE INDICATE YOUR RESPONSE TO THE FOLLOWING STATEMENTS.

Never Sometimes Always 

6. Their data products highlight 
exceptions and provide alerts when 
problems occur.

7. Their data products communi-
cate progress and success.

8. Their data products clearly 
communicate data by reducing 
distracting elements (for example, 
chart-junk).

Perceptions and Attitudes 

PLEASE INDICATE YOUR RESPONSE TO THE FOLLOWING STATEMENTS.

Never Sometimes Always 

I place a high value on

1. Data products that inform 
decision making.

2. Data products that can be 
manipulated to filter and focus on 
just the data that is important to 
the audience.

3. Data products that link to the 
organization’s mission and vision.

4. Data products that have a refer-
ence guide or help for new users.

My colleagues place a high value on

1. Data products that inform 
decision making.

2. Data products that can be 
manipulated to filter and focus on 
just the data that is important to 
the audience.

3. Data products that link to the 
organization’s mission and vision.

4. Data products that have a refer-
ence guide or help for new users.
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The first two components of the inventory help you assess individual and 
organizational data literacy and skills. In essence, do you have the people in place 
to build a data fluent organization? If your team is lacking the right skills and 
talents, you will need to train the team you have or recruit new team members. 

The next two components of the inventory look to the broader organization 
to assess whether you have the right conditions in place to promote data 
fluency among data consumers and authors. 

Component 3: Data Fluent Culture

Component 3 of the DFI can help you assess the extent to which your orga-
nization’s leadership, culture, policies, and processes support effective data 
communication. Chapter 6 underscores the importance of leaders identifying 
and communicating a set of key metrics to rally around, and the importance 
of developing shared understandings for data usage. Your organization’s 
performance metrics should be directly aligned with the overall strategy and 
mission, and team- and department-level measurement should be similarly 
aligned. Organizational policies should help create a shared understanding of 
the data being analyzed. Expectations of data fluency should be continually 
assessed and reinforced by leaders within an organization.
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Leadership

PLEASE INDICATE YOUR RESPONSE TO THE FOLLOWING QUESTIONS.

Never Sometimes Always

1. Do organizational leaders' pre-
sentations use data to support the 
organization’s mission and vision?

2. Are specific, measurable indica-
tors identified for each element 
of the organization’s mission and 
vision?

3. Do organizational leaders set 
expectations for high-quality data 
products?

4. Do leaders ensure that prospec-
tive employees are data fluent 
during the employee recruitment 
process?

5. Do leaders assess data fluency of 
employees when allocating them 
to teams, projects, and leadership 
positions?

6. Do leaders provide ongoing sup-
port and development to ensure 
the organization has the skills to 
consume and use data effectively?

Key Metrics 

PLEASE INDICATE YOUR RESPONSE TO THE FOLLOWING QUESTIONS.

Never Sometimes Always

1. Does every employee understand 
the key metrics that are valued by 
the organization?

2. Do the key metrics align to the 
organization mission and vision?

3. Do team/division leaders align 
team/division metrics to overall 
organizational metrics?

(continues)
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PLEASE INDICATE YOUR RESPONSE TO THE FOLLOWING QUESTIONS.

Never Sometimes Always

4. Do all employees understand 
how their work contributions align 
with key metrics and organizational 
goals?

5. Do organizational leaders refer-
ence key metrics and data analysis 
when they communicate goals and 
priorities?

Shared Understanding and Everyday Data Use

PLEASE INDICATE YOUR RESPONSE TO THE FOLLOWING QUESTIONS.

Never Sometimes Always

1. Do people who use data for 
analysis understand how the data is 
collected?

2. Does your organization have 
ways to gather and share informa-
tion about data sources (for exam-
ple, definitions, known issues, and 
documentation)?

3. Do users of data in your organi-
zation share a common vocabulary 
and terminology to understand the 
meaning of the data?

4. Do people in your organiza-
tion have easy access to raw data 
sources for data analysis?

5. Can the organization evaluate 
data presentations and make deci-
sions without being sidetracked by 
natural variations in data?

6. Are the data reports received 
quickly to allow you to make timely 
decisions?

7. Can you recall decisions in the 
last few months that were deter-
mined through data analysis?

(continued)
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Component 4: Data Product Ecosystem

Component 4 of the DFI measures how well your organization has developed 
an ecosystem for effective data communication. Chapter 7 reviews the elements 
of an effective ecosystem, the six Ds: Demand, Design, Develop, Discover, 
Discuss, and Distill. Like Apple’s App Store and supporting tools for building 
mobile applications, your organization can strive to make data products that 
are of consistent quality, respond to end-user needs, are easy to find and 
evaluate, and evolve based on feedback. 
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Demand and Design

PLEASE INDICATE YOUR RESPONSE TO THE FOLLOWING STATEMENTS.

Never Sometimes Always 

1. Our organization has a process to 
identify the areas where better data 
is needed.

2. I have influence over what data 
products are created and shared.

3. Reports and other data products 
are designed with ease of use in 
mind.

4. Reports and other data products 
come with relevant information to 
explain the context.

5. Data product authors receive 
ample training about designing 
data products and presenting data.

6. Data products are influenced by 
guidelines or rules for creating con-
sistent product designs.

Develop

PLEASE INDICATE YOUR RESPONSE TO THE FOLLOWING STATEMENTS.

Never Sometimes Always 

1. We have the tools and processes 
necessary to support the efficient 
production of data products.

2. Users receive reports and other 
data products in a timely manner.

3. Reports and other data products 
used in our organization allow for 
easy customization. 

4. We incorporate end-user needs 
and designers early in the process 
of developing data products.
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Discover

PLEASE INDICATE YOUR RESPONSE TO THE FOLLOWING STATEMENTS.

Never Sometimes Always 

1. Reports and data products are 
easily shared throughout our 
organization.

2. It is easy to find the data, reports, 
or presentations that are applicable 
to my work.

3. We have the capability to search 
and/or browse data products 
by title, author, description, or 
category.

4. We have a centralized online 
environment in which we can 
search for data reports and see the 
demand for these reports.

Discuss and Distill

PLEASE INDICATE YOUR RESPONSE TO THE FOLLOWING STATEMENTS.

Never Sometimes Always 

1. Colleagues in my organization 
regularly discuss insights from data.

2. Data analysts are encouraged 
to share their data insights with 
leadership.

3. Data insights are valued and 
recognized.

4. Our data reports and products 
filter our irrelevant content.

5. Data products are continually 
being enhanced and improved 
based on feedback from users.

6. Data products that are not used 
are retired or archived.
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Summary of the DFI

The level of data fluency within an organization depends on the literacy of 
data consumers, the ability of data authors, organizational processes that 
foster effective communication, and a healthy ecosystem that supports the 
production and distribution of quality data products.

Assessing your organization is a good first step to understand where you 
are with respect to talent development and data fluency. An analysis of DFI 
survey data can lead to self-awareness at the individual and organizational 
level. You may conclude that your organization requires new hiring processes 
to ensure that new team members have a facility with data. The results may 
lead to new organizational processes for the use of data and the sources 
of data used.

The Data Fluency Inventory is a tool to help foster a conversation about data 
within your organization. The following section provides a simple scoring 
approach for each of the sections of the inventory. 

DFI Scoring Guide (for 
Organizations)

The Data Fluency Inventory measures individual and organizational ability to 
work and communicate with data. The following section provides a recom-
mended approach for scoring and analyzing the results of a DFI survey across 
your organization. 
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Question Types and Point Values

All questions in the DFI can have a maximum value of 2 points. Below is a table 
of question types and the corresponding response point value. 

Question type Response value

Yes/No No = 0 points

Yes = 2 points

Never/Sometimes/Always Never = 0 points

Sometimes = 1 points

Always = 2 points

Skill Level No Skill = 0 points

Low Skill = 0.5 points

Average Skill = 1 points

Strong Skill = 1.5 points

Exceptional Skill = 2 points

Organization Scores

An organization that takes the DFI will receive a score for each of the four 
components of the Data Fluency Framework. The score for each component 
is calculated as the percentage of total points earned out of the total available 
points. An organization might score 80 percent for Data Consumer Fluency, 
75 percent on Data Product Authoring, 65 percent for Data Fluent Culture, 
and 65 percent for the Data Product Ecosystem. 

Component 1: Data Consumer Literacy

The following questions evaluate the skills of an individual with respect to 
data consumption within the context of an organization. Do I have the skills 
needed today to be a conscientious data consumer within the context of my 
organization? Questions in this part of the DFI also ask employees to evaluate 
their colleagues with respect to data consumption skills. 
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Part of survey How it is scored Available points

Use of data Yes = 2

No = 0

20

Data skills Never = 0

Sometimes = 1

Always = 2

24

Value placed on data No skill = 0

Low skill = 0.5

Average skill = 1

Strong skill = 1.5

Exceptional skill = 2

20

Thoughts for an Organizational Leader  

The ability to be a conscientious data consumer is essential in today’s knowl-
edge economy. We recommend that organizations establish a baseline score 
and track progress year over year. Furthermore, individual scores can be 
returned to employees in a confidential manner in order for them to estab-
lish a performance improvement plan with regard to data consumer literacy. 
Individual scores versus colleague scores can be evaluated to understand if 
there are gaps between self-assessed and perceived skills. 

Component 2: Data Product Authors

The first set of questions about data product authors takes an inventory of 
common data authoring tools by measuring their usage across employees. 
No points are awarded to these questions; however, important information 
may be revealed. 

The skills of data product authors are evaluated in the remainder of this survey 
component. The individual employee skills are self-assessed, then respondents 
are asked to record their perceptions about colleagues’ skills.
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Part of survey How it is scored Available points

Skills Never = 0

Sometimes = 1

Always = 2

36

Perception and Attitude Never = 0

Sometimes = 1

Always = 2

16

Thoughts for an Organizational Leader  

Data product authoring skills are an important aspect of knowledge economy 
jobs. Most professionals need to know how to create a PowerPoint deck or 
manipulate an Excel spreadsheet. Data product authoring, however, encom-
passes many more skills that may not be as common. We suggest benchmark-
ing data product authoring skill levels year over year. Creating a performance 
index can help identify the missing skills and need for training. Typically, 
organizations score lower on data product authoring skills (Component 2) 
than data consumer literacy (Component 1).

Component 3: Data Fluent Culture

An organization can put policies and procedures in place as well as establish 
an organizational culture to guide and promote data fluency. In particular, 
we look at factors related to leadership, awareness of key metrics, shared 
understanding, and everyday data use.

Part of survey How it is scored Available points

Leadership Never = 0

Sometimes = 1

Always = 2

12

Key Metrics Never = 0

Sometimes = 1

Always = 2

10

Shared Understanding 
and Everyday Data Use

Never = 0

Sometimes = 1

Always = 2

14
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Thoughts for an Organizational Leader

We recommend looking at the total organizational culture score and then 
looking at the three subsets to identify areas for specific improvement. More 
important than achieving a specific score in a given year is benchmarking 
your organization’s organizational culture score and then tracking it over time. 
Small steady improvements in organizational culture are better than sweeping 
policy changes that may or may not take hold. As an organizational culture 
improves, the capacity for teams to embrace larger initiatives like building a 
data product ecosystem (Component 4) become more of a reality.

Component 4: Data Product Ecosystem

Having a strong data product ecosystem is aspirational for most organizations. 
Making it part of the DFI was intentional as it suggests a pathway to data flu-
ency that organizations will be striving towards as a next step in organizational 
evolution. The six Ds of a data product ecosystem and the corresponding 
questions are listed below.   

Part of survey How it is scored Available points

Demand and Design Never = 0

Sometimes = 1

Always = 2

12

Develop Never = 0

Sometimes = 1

Always = 2

8

Discover Never = 0

Sometimes = 1

Always = 2

8

Discuss and Distill Never = 0

Sometimes = 1

Always = 2

12

Thoughts for an Organizational Leader

Each of the six Ds highlighted will most likely be used to foster discussion 
about creating a healthy data product ecosystem and provide a benchmark 
for progress over time. Typically, organizations score lower on this component 
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of the Data Fluency Framework than the other three components. Building a 
healthy data product ecosystem is a commitment that takes buy-in from the 
grassroots as well as the board level. We recommend that organizations begin 
to address areas related to Component 1 through 3 in a staged process and 
then develop a roadmap for a data product ecosystem. 

Organizational Scoring Summary

Becoming a data fluent organization is a long-term endeavor. Employees come 
and go. Policies change. Leaders change. Organizational culture can change 
over time for the better or for the worse. Obtaining a data fluency score for 
a team, department, division or organization can be a healthy way to begin 
a discussion about what matters most in an organization. 

With a score for each of the four components of the Data Fluency Framework, 
an average of the four components produces an Organizational Data Fluency 
Score. Drawing an analogy to language acquisition, it takes time to become 
fluent or even bilingual. How does your organization stack up? 

Organizational Data Fluency Benchmarks

Organizational Data Fluency Mean Score  
(mean of Components 1-4)

Level of Fluency

0-25% Basic Vocabulary

26%-50% Working Knowledge

51%-75% Partially Fluent

76%-90% Fully Fluent

91%-100% Bilingual 

Scoring Guide (for Individuals)

While the Data Fluency Inventory (DFI) was created as a tool to help organi-
zations assess their level of data fluency, individuals interested in improving 
their skills with regard to data literacy and data product authoring can also 
use it. Below is a scoring guide to assist individuals in their self-assessment 
and self-improvement journey.
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What Can You Measure as an Individual?

At the individual level, the DFI measures competency with respect to data 
consumer literacy (Chapter 4) and data product authoring (Chapter 5). The DFI 
can provide a valuable self-assessment tool for individuals who want to be 
better and more critical consumers of data in work environments where data 
is a language of choice. Most knowledge economy jobs now require individu-
als to re-package data for either internal or external audiences. The DFI can 
help you assess your data authoring skills and suggest areas for improvement. 
Lastly, as career mobility often depends on a favorable interview, becoming 
a savvy data consumer and data product author are skills that may need to 
be demonstrated in order to rise in any candidate pool. 

The individual assessment taken as a standalone instrument doesn’t ask 
questions about colleagues. Individual assessments can be returned confiden-
tially to team members to encourage skill building with appropriate training 
opportunities.

Individual assessments (without an organizational context) are a combination 
of questions from Component 1 and Component 2 of the DFI.

Component 1: Data Consumer (Individual Only)

This section focuses on basic understanding of how to read and interpret data 
when it is presented in reports, dashboards, or analytical tools.

Part of survey How it is scored Available points

Use of data Yes = 2

No = 0

20

Data skills Never = 0

Sometimes = 1

Always = 2

24

Value placed on data No skill = 0

Low skill = 0.5

Average skill = 1

Strong skill = 1.5

Exceptional skill = 2

20
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Component 2: Data Authors (Individual Only)

The skills for data authoring are explored in this second part of the survey. 

Part of survey How it is scored Available points

Skills Never = 0

Sometimes = 1

Always = 2

36

Perception and Attitude Never = 0

Sometimes = 1

Always = 2

16

Individual Scoring Guide Summary

An individual self-assessment is a combination of Component 1 and 2 of the 
Data Fluency Framework. Being a strong data consumer with growing data 
product authoring skills can help you distinguish yourself in the marketplace. 
Improving data product authoring skills is a way to separate yourself from the 
pack in an interview process or from your colleagues with respect to perfor-
mance. Don’t be discouraged if you only have a basic vocabulary or working 
knowledge in the language of data today. Work to become fully fluent or even 
bilingual in the preferred language of the knowledge economy. 

Data Fluency Benchmarks for Individuals

Organizational Data Fluency Mean Score  
(mean of Components 1-4)

Level of Fluency

0-25% Basic Vocabulary

26%-50% Working Knowledge

51%-75% Partially Fluent

76%-90% Fully Fluent

91%-100% Bilingual 
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DFI Supporting Materials

Achieving a good response rate on a survey often depends on how it is 
introduced and by whom it is introduced. Before sending out the DFI survey 
to colleagues in your organization, consider who the recipients will see as 
the sender and when is a good time to gather an interested (or even cap-
tive) audience. The first few minutes of a town hall meeting or a weekly team 
meeting might be an ideal time to achieve a high response rate.  Below is a 
sample introductory e‑mail for the appropriate team member to use when 
sending out the DFI. 

In this section we have also included a data literacy quiz to be used by your 
human resources team in the evaluation of job candidates. We have found that 
asking someone if they are data literate typically gets an affirmative response; 
the data literacy quiz can be used as part of the interview process to validate 
a candidate’s general data skills. 

Survey Introduction E-mail

The following is a sample e‑mail for organizational or team leaders when 
sending out the DFI survey.

Dear team members, 

We request your participation in a survey evaluating how we communicate 
with data as an organization. This survey can help our organization assess 
the four frames of the data fluency framework: data literacy, data product 
authoring, organizational culture, and data product ecosystem.  

We believe that by having a team with strong data literacy skills and data 
authoring abilities, as well as an organizational culture supporting effective 
data communication, we can enhance our organizational performance. 
Effective data ecosystems make it easy for team members to find the data 
products and reports they need as well as provide the opportunity to build 
off the work of other team members.

Participation is voluntary and your answers are confidential. The link to the 
survey is here: [insert link]

Thank you, 

(Name)
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Data Literacy Quiz

During an interview you can ask potential team members about their data 
fluency. Most will respond that they are comfortable working with data. A 
more effective interview might include a data fluency quiz. The following is 
a sample quiz for you to use or build upon:

1.	 Ms. Smith received the following scores on a recent student formative 
assessment (scale: 1 to 20):

15, 14, 14, 18, 15, 17, 14, 15, 15, 14, 17, 16, 14, 15, 18, 19, 2

Which measure of central tendency should Ms. Smith use to summarize 
these grades? 

a.	 Mean

b.	 Median 

c.	 Mode

d.	 Standard deviation

e.	 None of the above

Answer: b. Median is not influenced by the outlier value of 2 like mean is; 
there are multiple modes. Standard deviation is not a measure of central 
tendency.

2.	 A group of students are taking a new survey called StudentView about 
their teachers. The survey is administered three times during the school 
year. The students consistently rate their teachers with similar scores on 
the StudentView each time; however, these scores are different than scores 
the same teachers received on another student survey that is known to 
accurately describe their performance. You would most likely conclude 
that StudentView is which of the following?  

a.	 Not a valid or reliable survey

b.	 A valid but not a reliable survey

c.	 A reliable but not a valid survey 

d.	 A valid and reliable survey

e.	 None of the above

Answer: c. Reliability relates to the consistency of the results. In this case, 
StudentView yields a similar or consistent result with each administration. 
However, StudentView does not seem to be an accurate measure of teacher 
performance, as measured by the other student survey. 
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3.	 Student race/ethnicity is a good example of which of the following? 

a.	 A nominal dimension

b.	 An ordinal dimension

c.	 A ratio 

d.	 An interval

e.	 A continuous dimension

Answer: a. Nominal dimensions deal with qualitative data that is assigned a 
predetermined category that cannot be ranked. In this case, race/ethnicity 
cannot be ranked with a certain racial/ethnic group above another.

4.	 A histogram of teacher value-added scores would be most useful in exam-
ining which of the following?

a.	 The number of teachers

b.	 The mean value of teacher value-added

c.	 The median value of teacher value-added

d.	 The distribution of teacher value-added

Answer: d. Histograms are designed to examine the distribution of scores. 
And although the other information (that is, mean, median, and such) 
can be provided in a histogram, their primary function is to examine data 
distributions and spread.

5.	 Mr. Jones received his recent classroom observation score. He was told 
he scored in the second quartile in his grade. Assume that the following 
scores represent the values for the teachers in his grade: 

7  5  3  10  15  6  12  9  14  16

Which score did Mr. Jones most likely receive?

a.	 5

b.	 10

c.	 9

d.	 3

Answer: c. 9

Rearranging the data in ascending order  = 3  5  6  7  9  10  12  14  15  16:

The median value (50th percentile) = 9.5.

The median value of the lower half of the data (25th percentile) = 6.

Mr. Jones most likely scored between 6 and 9.5. 

The best answer is 9.
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6.	 For the previous scores, what is the interquartile range?

a.	 8

b.	 7

c.	 5

d.	 9

e.	 The interquartile range cannot be calculated with this data.

Answer: a. 8

The interquartile range measures the spread of the center half of the 
dataset, or Q3 – Q1. 

14 – 6 = 8

7.	 A line chart of a student’s test score performance would be an appropriate 
way to display which of the following?

a.	 The student’s average test score

b.	 The student’s overall grade

c.	 The student’s growth over time

d.	 The student’s abilities

e.	 You shouldn’t use line charts for individual students.

Answer: c. Line graphs are best used to model growth or change over time.

8.	 To examine the relationship between student free/reduced lunch status 
and student test scores, you would most likely use which of the following?

a.	 A chi-square goodness of fit test

b.	 A one-way analysis of variance

c.	 A correlation coefficient

d.	 A Poisson probability distribution

Answer: c. Correlation coefficients measure both the strength and direction 
of a relationship, in this case, the relationship between free/reduced 
lunch status and test scores. The other statistical tests are appropriate for 
modeling differences between groups of students.
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9.	 Which graphical display is most appropriate for modeling the relationship 
described in question 8?

a.	 A box and whisker plot

b.	 A stem and leaf plot

c.	 A pie chart

d.	 A scatterplot

e.	 A stacked bar graph

Answer: d. Scatterplots are used to model the relationship between two 
variables.

10.	 Student achievement on the state standardized exam approximates a 
normal distribution. Approximately what percentage of values lie within 
1 standard deviation of the mean?

a.	 50 percent

b.	 68 percent

c.	 75 percent

d.	 82 percent

Answer: b. The normal distribution is a bell-shaped, symmetrical curve. 
When this is the case, the empirical rule states that approximately 68 
percent of the data values will be within one standard deviation.



Appendix A

Designing Data 
Products

The idea for this book grew out of many of the ideas we developed 
over the years writing our blog. In this appendix, we have edited 
together a collection of blog posts that discuss some important 
principles and concepts on designing data products.

Articles

A Checklist for Creating Data Products—An overview for product 
managers of data solutions to begin the process of transforming their 
organization’s valuable data into customer-facing products. http://bit.ly/
data-product-checklist

Think Like a Designer—A set of design principles for creating a data 
dashboard, including the use of unity/harmony, proximity/hierarchy, 
clear space, balance, contrast, proportion, and simplicity. http://bit.ly/
think-desiger

Designed to Be Used—A short list of design principles that we use to 
deliver applications that are valuable and productive for users. http://bit.ly/ 
designed-used

Breaking Free of the One-Page Dashboard Rule—Many people believe 
a dashboard needs to be a one-page, single view interface. We offer a 
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different definition of data dashboards, focusing on clarity and conciseness. 
http://bit.ly/one-page-rule

Dashboard Alerts Checklist—Alerts are a common feature in data products. 
This article summarizes our four C’s for effective alerts: context, cogency, 
communication, and control. http://bit.ly/dashboard-alerts

8 Features of Successful Real-time Dashboards—Many operational 
dashboards require data that is updated in real time. We describe what 
it takes to make this type of dashboard work for users. http://bit.ly/
real-time-dashboards

A Checklist for Creating Data 
Products

Data is the new oil.
—Everyone (first by Clive Humby)

Treat data like money.
—Jim Davis (SAS CMO) in The Economist

Are you sitting on a gold mine—if only you could transform your unique data 
into a valuable, monetizable data product?

Over the years, we’ve worked with dozens of clients to create applications that 
refine data and package the results in a form users will love. We often talk with 
product managers early in the conception phase to help define the target 
market and end-user needs, even before designing interfaces for presenting 
and visualizing the data.

In the process, we’ve learned a few lessons and gathered many useful resources. 
The checklist shown in Figure A-1 is divided into four sections:

1.	 Audience—Understand the people who need your data.

2.	 Data—Define and enhance the data for your solution.

3.	 Design—Craft an application that solves problems.

4.	 Delivery—Transition from application to profitable product.



A Checklist for Creating Data Products  |  225

Figure A-1  Data product checklist
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Think Like a Designer
By Ken Hilburn

Recently, Nancy Duarte participated in an interview with Jimmy Guterman 
of the MIT Sloan Management Review, which resulted in the article “How to 
Become a Better Manager by Thinking Like a Designer.” The quote that sum-
marizes the article follows:

Often managers . . . rely heavily on data and information to tell the story and 
miss the opportunity to create context and meaning . . . leaving lots of room 
for interpretation, which can spawn multiple cycles and limit advancement.

It’s the same with information presentation. A focus on design at the beginning 
expands the ability to deliver context and meaning. But before you discount 
design as a concept for well, you know, “those artsy types,” keep in mind, as 
Nancy puts it:

Design is . . . crafting communications to answer audience needs in the most 
effective way.

What this means is that the more you focus on design, the more you’ll “speak” 
to your audience—which means you’ll be more effective with your data pre-
sentation. Remember, it’s about the audience, not you.

Here are some dashboard design principles that we use (with a few enhance-
ments from Nancy’s interview) to make sure we become better information 
presenters by thinking like designers:

⬛⬛ Unity/harmony—A sense that everything in the application belongs 

together, resulting in a “whole” that is greater than the sum of the 

parts. All the elements complement, augment, and enhance, as 

opposed to distract and detract from each other.

⬛⬛ Takeaway—Identify the problem you’re solving and make sure every 

element you place moves you closer to answering that question.

⬛⬛ Proximity/hierarchy—Things that are near each other are related. 

Hierarchy demonstrates relationships between items where appropri-

ate. Proximity and hierarchy both provide tremendous contextual cues 

leading to better understanding.

⬛⬛ Takeaway—Place related things near each other and separate unre-

lated things. Remember, dogs and cats don’t play well together.
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⬛⬛ Clear space—White space in information display is important and too 

often overlooked. Maximizing dashboard real estate means creating 

places for the eye to “rest” so that the nonwhite space is more effective.

⬛⬛ Takeaway—Use white space with proximity to help your viewers 

follow the story the information is telling.

⬛⬛ Balance—Dominant focal points either give the viewer a sense of 

comfort (balanced) or spur them to action (unbalanced). Nancy points 

out, “That does not mean all things must be in balance all the time. It is 

often effective to jar people and thereby effect a change in behavior 

or thought. Be aware, though, that once something has been thrown 

out of balance, it is the nature of the universe to find a new state of 

equilibrium.”

⬛⬛ Takeaway—Make sure the primary focal points in your information 

presentation tell the viewer either “it’s ok, move on,” or “you need 

to do something.”

⬛⬛ Contrast—Contrast creates interest to focus attention or highlight dif-

ferences. Again quoting from the article “The value of contrast lies nei-

ther in the black nor the white, but in the tension between them.”

⬛⬛ Takeaway—Use Contrast to shift balance so the viewer focuses 

and acts more quickly.

⬛⬛ Proportion—More important elements deserve more real estate. It’s 

tempting to want to present an unbiased view of the data. However, as 

Amanda Cox of the NYT graphics department stated at the OEDC sem-

inar “Innovative Approaches to Turn Statistics into Knowledge,” ”Data 

isn’t like your kids, you don’t have to pretend to love them equally.”

⬛⬛ Takeaway—Increase the size and emphasis of the values and 

decrease the size of labels and you’ll find dramatically better 

impact and speed of understanding.

⬛⬛ Simplicity—Stay focused on the specific fact on which you’re trying 

to shine light. This sometimes means showing less data and a simpler 

display. I think Garr Reynolds sums it up best: “Don’t confuse  ‘simplic-

ity,’ which is hard to achieve, with ‘simplistic,’ which is easy and usually 

lacking value.”

⬛⬛ Takeaway—Help your viewers focus on what’s actually important 

by pointing them to the kernels and not the chaff.
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Designed to Be Used
By Ken Hilburn

I have become curiously interested in a recent blog post that talks about how 
it’s difficult to correctly write an application for the iPhone. The assertion is that 
writing software for the iPhone is harder than for a desktop, not because of 
the technology, but because “everything counts so much — every design choice, 
every line of code, everything left in and everything left out.”1

Very eloquently and precisely put. If you’ve ever used any sort of mobile 
computing platform, not just the iPhone, you know how much proper design 
can make an application really useful—or totally useless.

But then again, isn’t this the case with any application? Some applications 
seem to have their genesis in the charter “build an application that allows 
the user to perform all these actions,” whereas others are built on the charge 
“build an application that helps the user solve this problem”—it’s the battle 
of functionality versus purpose.

We put together a short list of some design principles that we use to keep 
the user productive:

⬛⬛ Solve a problem—Make sure the end product provides a specific 

solution to a specific problem so that users can easily understand how 

it helps them.

⬛⬛ Enable casual use—Minimize the “barrier to entry” for new users by 

avoiding feature overload, minimizing clicks for each task, and not let-

ting polish become bling.

⬛⬛ Tell a story—Relate the data to the key questions, answering them in 

a logical order and revealing layers of detail as users express interest in 

knowing more, not before.

⬛⬛ Lead to action—Empower users to finish their task quickly. (The “task” 

is not “using software.”)

⬛⬛ Encourage exploration—Use the experienced guide approach to 

give users enough context to understand the problem and then point 

them in the right direction to learn about new factors that can expand 

their insight.
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Breaking Free of the One-Page 
Dashboard Rule
By Zach Gemignani

Conventional wisdom says that an executive dashboard must fit on a single 
page or screen. The argument hinges on a pair of assertions about this con-
straint: It provides necessary discipline to focus on only the most critical 
information, and it enables the audience to see results “at a glance.”

The “discipline” argument is made forcefully by Avinash Kaushik (among others).

If your dashboard does not fit on one page, you have a report, not a dash-
board. . . . This rule is important because it encourages rigorous thought to be 
applied in selecting the golden dashboard metric.2

I buy wholeheartedly into the value of constraints. However, defining a useful 
constraint as a “rule” assumes there is only one viable means to achieve the 
desired ends. Confining visual real estate is just one way to focus your think-
ing. There are others: How about limiting yourself to five key measures? How 
about demanding that a dashboard can be understood in 3 minutes by a new 
user? How about presenting only exceptions?

The argument that a one-page dashboard necessarily provides a view of your 
business “at a glance” is more self-deceiving. Well-known information-ista 
Stephen Few uses this rationale in his definition of a dashboard:

A visual display of the most important information needed to achieve one or 
more objectives; consolidated and arranged on a single screen so the informa-
tion can be monitored at a glance.3

I check my speedometer “at a glance.” I “glanced” at a Heads-up 
Display (HUD) on a video game showing how much energy my 
character has remaining. These displays communicate a single 
number that is already hovering on the corner of my conscious-
ness. If we follow this advice literally, we’d show this (Figure A-2).

Assuming one page gives you quick, easy comprehension is like 
assuming all red cars are fast. That’s simply not true. More often, 
people follow the one-page dashboard rule off a cliff, cluttering 

Figure A-2  A single dashboard metric
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up the page with pie charts, line and bar graphs, and a series of gauges that 
display information from a variety of sources.

There are real problems with this definition of a dashboard, as shown in 
Figure A-3.

In reality, the one-page rule leads to jamming information into the available 
space. When everything must fit on a page, there isn’t room to describe the 
connections between information or fashion a story from the data. A good 
dashboard raises more questions than it can answer. Sticking to a static piece 
of paper limits any ability to find or present explanations.

Don’t get me wrong: A one-page dashboard is often an effective way to cre-
ate “a visual display of the most important information needed to achieve 
one or more objectives.” But with streaming video, interactive visualizations, 
podcasts, Kindles, smartphones, video projectors . . . is it necessary to limit 
ourselves to an 8.5˝ x 11˝ piece of paper? Or might we open ourselves up to 
some more creative solutions to sharing the numbers: a short movie, a few 
slides, a short text narrative, or 140 characters.

I’d like to use this definition instead, as shown in Figure A-4.

Figure A-3  The dictionary definition of “dashboard”

Figure A-4  A better dashboard definition
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Dashboard Alerts Checklist

By Zach Gemignani

The tendency with reporting, and information dashboard design in particular, 
is to cram as much information on the page as possible. It is a problem that 
Avinash describes with typical candor:

This [is] one of the core reasons why most dashboards are “crappy,” i.e., they 
are data pukes that provide little in terms of context and even less in terms of 
actionable value.

In the past, we have offered tools to make data presentation as clear as pos-
sible (chart chooser and Excel chart cleaner). Sometimes, clean isn’t enough; 
a more dramatic approach is needed.

One alternative is to shift the focus from the full data to changes in the most 
critical data points. By pulling out the important exceptions, you can make it 
easier for your audience to digest what matters and take action.

Stephen Few says in his book  Information Dashboard Design (O’Reilly Media, 
2006):

The best way to condense a broad spectrum of information to fit onto a dash-
board is in the form of summaries and exceptions . . . given the purpose of a 
dashboard to help people monitor what’s going on, much of the information 
it presents is necessary only when something unusual is happening; something 
that falls outside the realm of normality, into the realm of problems and oppor-
tunities. Why make someone wade through hundreds of values when only one 
or two require attention? We call these critical values exceptions.

Alerts are one mechanism to turn the focus to the exceptions, outliers, and 
data highlights. Whether embedded in the dashboard or presented separately, 
alerts can be the extra layer of abstraction that make a dashboard useful. 
Unfortunately, they are hard to get right. I’ve arrived at four C’s for effective 
alerts—context, cogency, communication, and control. Here’s a checklist to 
consider as you build alerts into a dashboard or report:
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Context: Users Need to Understand How an Alert Is 
Defined and How It Fits into the Larger Picture

⬛⬛ Are the parameters well defined? An alert is commonly defined 

by the following factors: metric (for example, revenue), dimen-

sion (for example, time), delta (for example, month over month 

change), scope (for example, Northeast region, Peanut-product 

line), threshold (for example, increase or decrease of 10 percent).

⬛⬛ Is the timing of the alerts actionable? One client explained to us that 

fluctuations in many of its metrics make monthly alerts too frequent—

it would unnecessarily alarm people when, from its perspective, no 

significant trend had been established.

⬛⬛ Is the change statistically significant? This is of particular impor-

tance when you are measuring deltas. A doubling of traffic from a 

referring site doesn’t mean much when it is moving from one to two 

visitors.

Cogency: An Alerting System Needs to Avoid Causing 
Unnecessary Alarm While Delivering Easy-to-
Understand Information That Can Be Acted Upon

⬛⬛ Can the alerts be described in simple terms that even an executive 

can understand? Alerts should have a real-world meaning that users 

are familiar with. If an alert is based on a complex metric, for example, 

users will be confused as to the implications.

⬛⬛ Is the alert actionable? In the best cases, alerts should point users 

to both the drivers of the alert and the actions that can address the 

situation. 

⬛⬛ Are the alerts so granular and/or frequently triggered that users 

will get alert fatigue? Excessive use of alerts can undermine their 

credibility. We saw this happen at one client where an IT-designed 

system threw off alerts like they were going out of style. The applica-

tion went out of style the next year when users decided it was more 

distracting than useful. 
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Communication: Alerts Must Be Designed to Effectively 
Capture Attention and Inform

⬛⬛ Is the alert placed in context? For example, Google Finance does a 

nice job of putting news alerts within the stock chart.

⬛⬛ Is it clear what users should do next? Give users a clear path to more 

information so that they can understand the full context of the alert.

⬛⬛ Does the sophistication of your alerts match the sophistication of 

your audience? I’ve found that it is better to start with some simple 

alerts so that your audience can begin to learn what it means and how 

to react. Over time, these alerts can become more refined and focused 

to capture complex situations.

⬛⬛ Does the alert draw the eye without being visually overwhelming 

or annoying? The visual noise in a dashboard can make it difficult to 

see what is important.

⬛⬛ Is color used appropriately? Red means bad. Yellow is sorta bad. Green 

means good. (But “good” things don’t need to be alerts.) It isn’t particu-

larly fair for color blind folks, but these conventions are deeply rooted.

⬛⬛ Have you found the best mechanism for presenting alerts? Alerts 

can be sent through e‑mail, as an SMS message, blasted over the office 

intercom system, or posted to the wall in the bathroom. What is the 

most convenient and appropriate medium?

Control: Advanced Alert System Should Give Users the 
Ability to Customize and Manage Alerts

⬛⬛ Can users identify the important alerts and avoid the others? As 

hard as you may try in designing the dashboard or report, you aren’t in 

the shoes of the users. They will learn what they want to pay attention 

to and what information is extraneous.

⬛⬛ Can users adjust the parameters? With more sophisticated dash-

boards, you want to give users the ability to adjust parameters to hone 

in on the exceptions that require action.

⬛⬛ Can users analyze alert frequency and trends? I’ve never seen a sys-

tem that does this, but having the ability to view and analyze alert his-

tory seems critically important to getting a holistic view of performance.
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8 Features of Successful Real-time 
Dashboards

By Zach Gemignani 

Real-time dashboards—the types that show up on a big screen in a call cen-
ter—are an entirely different beast than your standard management dashboard. 
Their job is to support immediate decision-making. As a result, the information 
must be easy to interpret, alert users to problems, and make the next action 
obvious. In addition to key success metrics, real-time dashboards may show 
detailed data about the action “on the ground.” Here are eight characteristics 
that can make a real-time dashboard effective:

1.	 A summary status that indicates how things stand overall. Users need 
to tell at a glance whether they should worry. Here’s a great example from 
an iPhone app called Umbrella. The app provides the most important 
information you need from a weather report (Figure A-5).

 

Figure A-5  The direct approach to weather forecasts
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2.	 Reflect a well-understood structure of the business. By the time you 
design a real-time dashboard, you should have a strong theory for how 
the pieces of the business fit together (that is, the relationships between 
key measures, drivers, and available actions). For example, in the call 
center business, there are clearly defined success measures (for example, 
wait time), a mathematical relationship between these measures and their 
underlying drivers (for example, call volume), and known levers to address 
problems (for example, staffing levels).

3.	 Support quick diagnosis of problems. The data presentation should 
point directly to the likely source of the problem. Real-time dashboards 
aren’t the place for deep analysis or introspection into the drivers of the 
business.

4.	 Simple data presentation. Real-time dashboards aren’t the place for 
complex or advanced data visualizations. Imagine you were Napoleon 
and you had to use a half-completed version of Minard’s graphic of the 
march to Russia to make a battlefield decision in the next 5 minutes.

5.	 Granular view of the “unit of action.” Real-time dashboards are often 
about tracking activity. It may be useful to show the raw data around 
these events in the form of a ticker, scroll, or RSS feed. We use a real-time 
tracker for our website called Sitemeter. It does a nice job of tracking the 
basic unit of action—visitors (Figure A-6).

Figure A-6  A granular view of traffic on our website
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6.	 Appropriate time window. Getting time right on an operational dashboard 
is critical. If the measures and trends represent too long a time period, users 
may not react to changes quickly enough. However, small time windows 
encourage frantic reactions to changes that may not represent real trends. 
Ideally, the dashboard should offer the ability to configure this time range 
and “freeze” a moment in time.

7.	 Prominent but balanced alerts. Naturally, alerting users to problems is 
a central mission for real-time dashboards. The challenge (as always with 
alerts) is to balance between “the sky is falling” hysteria and “don’t worry, 
be happy” apathy. One item to emphasize is the need to show a sense 
of relative importance. Not all problems have the same impact on the 
business, and finding a way to communicate this relative importance is 
valuable.

8.	 Point to specific action. If real-time dashboards are about identifying 
and responding to issues, the tool should point users to what they can do 
about a problem. This can be as simple as displaying the phone number 
of the right person to call.

Real-time dashboards can be ignorable, create mayhem, or drive great behavior 
in an organization. Thinking carefully about the design and functionality will 
make a huge difference.

Notes

1. 	 Brett Simmons, November 2008. See http://inessential.com/2008/11/

2. 	 Avinash Kaushik, March 2007. See http://www.kaushik.net/avinash/
five-rules-for-high-impact-web-analytics-dashboards/

3. 	 Stephen Few, February 2006. See http://www.perceptualedge.com/
articles/Whitepapers/Common_Pitfalls.pdf

http://www.kaushik.net/avinash/five-rules-for-high-impact-web-analytics-dashboards/
http://www.kaushik.net/avinash/five-rules-for-high-impact-web-analytics-dashboards/
http://www.perceptualedge.com/articles/Whitepapers/Common_Pitfalls.pdf
http://www.perceptualedge.com/articles/Whitepapers/Common_Pitfalls.pdf


Appendix B

Style Guide

A Data Presentation Style Guide is a shared document that helps 
everyone in an organization create high-quality, consistent data 
presentations. The document provides a starting point for anyone 
creating a report, dashboard, or analytical interface regardless of 
the tool being used. In fact, the style guide helps to smooth out 
the inevitable differences across tools. The following table of con-
tents provides a sample of the content that may be covered in a 
style guide.

⬛⬛ Chart selection—Guidelines for selecting the right chart for the data 

and your message.

⬛⬛ Layout—Design principles for laying out charts and other content on 

the page, including using gridlines and whitespace.

⬛⬛ Typography—Font sizes and weights for headings, body, labels, and 

notes text.

⬛⬛ Color—Categorical, sequential, and divergent color schemes to be 

used in charts.

⬛⬛ Number formatting—Formats for dates, decimals, currencies, and 

large numbers. 

⬛⬛ Basic charts—Bar, line, scatterplot, bubble, and pie.
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⬛⬛ Tables—Formats for table text, borders, headers, text alignment, and 

emphasis.

⬛⬛ Advanced charts and graphics—Styling for maps, bullet charts, two-

axis charts, sparklines, treemaps, and other advanced visuals. Guid-

ance on when to use these graphics and which ones to avoid.

⬛⬛ Common widgets—Key metrics, selectors, sliders, input areas, and 

tooltips.

⬛⬛ Legends and labels—Rules and styling for chart legends and labels.

This appendix includes six sample pages based on style guides that we have 
produced for diverse organizations. These style guide examples are intended 
to jump start your process for creating your own style guide.
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Style Guide Sample 1: Fonts

Figure B-1  By setting a few rules around choices of font families, sizes, and colors, the style guide encourages 
consistent, readable data products.
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Style Guide Sample 2: Colors

Figure B-2  The style guide provides a core emphasis color as well as color schemes to support sequential, divergent, 
and categorical needs in charts.
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Style Guide Sample 3: Date/Number 
Formatting

Figure B-3  Numbers’ formats encourage “shortening” to make large numbers more readable.
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Style Guide Sample 4: Bar Charts

Figure B-4  The style guide describes the individual elements and layout of common chart types.
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Style Guide Sample 5: Trend Charts

Figure B-5  Guidelines for trend charts cover how to color and label the lines.
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Style Guide Sample 6: Tables

Figure B-6  Well-formatted tables make it possible for readers to understand the hierarchy of the data and help 
reduce visual clutter.
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