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This is not how I usually start my day. My days typically begin very quietly with Enzo 
and Bella. I rarely accept speaking invitations these days, but I’m here today because I 
have something important to share with you. Obviously, with the provocative title, “Data 
Is Not the Solution,” especially when addressing hundreds of data professionals, I have 
my job cut out for me. 
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Many of you probably already realize that I am mostly known for my work in the field of 
data visualization. Since founding the consultancy Perceptual Edge in 2013, I’ve written 
four books on the topic and over a hundred articles, and have taught public workshops 
internationally to thousands. I’m not here today to talk about data visualization, 
however. Instead, I’m going to talk more broadly about data today: about the ways in 
which we are failing to tap the potential of data and what we can do to turn the tide. 
Before launching into this, let me provide you with some personal context for the case 
that I’ll be making. 
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I didn’t not set out to become a data professional. My original career, beginning when I 
was quite young, was the ministry. I wanted to save the world. I suppose that I still do, 
but my approach is quite different today. 
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The computer and I grew up together. The first commercially available computer, the 
Univac, was born in 1952, two years before I was. By the time that I began college, IBM 
mainframes dominated the world of computers. The only college course involving 
computers took was a Fortran programming course in in 1977, before the PC existed. I 
actually spent some time working on a keypunch machine to prepare stacks of cards 
with the Fortran programs that I wrote.  
 
When the PC came along, I used it initially to type the thesis for my masters degree in 
religious studies. I was preparing at that time for a university teaching career in the field 
of comparative religion. I had no interest initially in a career in information technology. I 
got involved in working with computers professionally, initially, because I was tired of 
being a poor student working for peanuts at a bookstore, and I realized that I could 
make more money by developing and teaching courses to help people use this brand 
new machine called the IBM PC. It was an interesting time to get involved with 
computers because no one knew much about these machines. If you knew more than 
how to flip the power switch on, you were instantly the expert in the organization. I 
taught courses part time for a few months and then, when I took a leave of absence 
from the doctoral program that I was in, I took my first full time job working for a large 
corporation as its one and only PC consultant working in a IT group called “Decision 
Support.”  
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Over time I became involved in data warehousing when it was brand new, then 
business intelligence when it was brand new, then analytics, and I eventually narrowed 
my focus to data visualization in particular. I did so, not because I’m a particularly visual 
person, but because I recognized in data visualization a powerful way to make sense of 
data. Throughout this my IT career, even though the terms that described what I did 
changed, the nature of my work fundamentally remained the same. I helped people 
derive value from data. When you’ve been doing this for as long as I have—for 35 
years—you gain a perspective that recognizes some of the nonsense that plagues our 
profession and what’s essential to do the work well. 
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The context that I just provided helps you understand why I’m talking about data today, 
but it doesn’t explain why I’m talking to you about data. The answer to that question is 
straightforward. I care deeply about education. More than anything else, I’m a teacher. I 
sincerely believe that few things will contribute more to the survival and well being of the 
human species than education. In fact, in the dedication of my latest book, which was 
published on February 1st, I thank four teachers who set me on the path to a wonderful 
journey of lifelong learning. Education transformed me from a narrow and rather dull 
existence to one that I find very fulfilling.  
 
As data professionals who work for institutions of higher learning, you have a rare 
opportunity to do good things for the world. If you can help people learn more about the 
world and how to live fulfilling lives, you really can make the world a much better place. 
Everyone talks about doing this, but you actually can. The question that I want you to 
consider today is, “What role does data play in education and how can you derive the 
most value possible from data to support higher education?” 
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Several years ago Hal Varian of Google, formerly of the U.C. Berkeley Computer 
Science Department, described data analysis as the sexy new job of our time. Having 
the world recognize what we do as important—sexy even—felt good, I suppose, but it 
also created expectations that often miss the mark. What we do actually isn’t sexy, 
mystical, or magical. It’s hard work that is rarely done well. 
 
I’m passionate about data and its use. You might wonder what leads someone with this 
passion to title a presentation “Data Is Not the Solution.” During the last decade or so, 
colleges and universities have hugely expanded their administrative operations primarily 
to collect and manage data, based on the assumption that this focus on data would 
solve many of education’s problems. This expansion has resulted in administrative 
bloat, huge costs, and a burden on teachers, yet the desired outcomes have been 
meagre at best.  
 
Neither data nor data technologies, in and of themselves, offer solutions. As a data 
professional, I love data, but I understand its limitations. Solutions to problems are 
produced by people, not by data. In the hands of skilled data professionals, the right 
data, properly understood and used, can be useful.  
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The challenge that we face is, “How can we as data professionals tap more effectively 
into the potential of data?” We’ve been dancing to the tune of technology vendors for far 
too long. While their bank accounts have fattened, their promises of a better world 
through data have largely remained unfulfilled. It’s time to reclaim our mission with an 
approach to data that makes sense. 
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The poet Edna St. Vincent Millay anticipated the situation we find ourselves in today 
way back in 1939 when the wrote these words. Our problem is not a lack of  data, but 
rather our inability to weave the data that we have into something meaningful and 
useful. 
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We celebrate data. We live for the latest gadgets. 
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But this is the reality that people who rely on data to do their jobs face. The abundance 
of data has left people overwhelmed and frustrated. You can spend millions of dollars to 
build the most robust and pristine data warehouse in the world, running on the most 
powerful hardware, and accessed by the latest software, but if people can’t make sense 
of it well enough to inform good decisions, your investment is wasted. 
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Most data is and always will be noise. The so-called Big Data dictum that we should 
collect data about everything and every bit of data possible is nonsense that only serves 
the interests of the vendors that sell us the hardware, software, and services that are 
needed to do this. 
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Only the signals matter, so we must learn how to separate the signals from the noise, 
which is a lot like finding needles in a haystack. 
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Understanding has not and cannot grow at the same pace as data.  
 
Nate Silver understood this when he wrote: 
 

We face danger whenever information growth outpaces our understanding of 
how to process it. The last forty years of human history imply that it can still take 
a long time to translate information into useful knowledge, and that if we are not 
careful, we may take a step back in the meantime. (The Signal and the Noise, 
Nate Silver, Penguin Press, 2012, p. 7) 
 
If the quantity of information is increasing by 2.5 quintillion bytes per day, the 
amount of useful information certainly isn’t. Most of it is just noise, and the noise 
is increasing faster than the signal. There are so many hypotheses to test, so 
many data sets to mine—but a relatively constant amount of objective truth. (ibid, 
p. 13) 

 
To understand data, we must get past just counting things to thinking deeply about 
them. 
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This is worth repeating. To understand data, we must get past just counting things to 
thinking deeply about them. 
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Data is not intrinsically good or useful. For most of history, more data was almost 
always a good thing. This began to change, however, with the advent of electronic 
communications, electronic entertainment, and the computer. 
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Several years ago I spoke at a large vendor conference and noticed this poster hanging 
prominently in the hallway. As you can see, it quotes the CEO of FedEx as saying that 
“the information about a package is as important as the package itself.” When I read this 
I suddenly understood why my packages were often late or damaged. This shipping 
service no longer saw getting the package to me intact and on time as it’s primary 
mission. Data, in and of itself, had become just as important. This CEO’s statement is 
equal to a university president saying, “There’s more to education than learning. The 
information about learning is just as important as learning itself.” 
 
Data is not intrinsically valuable. It becomes valuable when it helps us do something 
useful in the world. 
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The goal of data is to inform good decisions. To do this, we must have good data. 
Between that good data and the good decisions that are based on it, understanding 
must development.  
 
We make it possible for good data to result in good decisions. Data, no matter how big 
and accurate, and technologies, no matter how sophisticated, are useless if we don’t 
possess the fundamental skills that are required to make sense of data. 
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I came across this ad while reading Google news a few days ago. It caught my attention 
as absurd but indeed representative of the way people think about data today. Data is 
just a collection of facts. Data doesn’t know anything. It isn’t sentient. We determine 
what data means based on a number of factors, including pre-existing knowledge and 
an ability to reason. It is up to us to make sense of data in a way that reflects the real 
world as closely as possible. 
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I base my work on three premises: 
 

1. It is best to base ones understanding of the world on evidence, sifted and weighed 
by reason. 

2. Better understanding produces better decisions. 
3. Better decisions will create a better world. 

 
I call the process that produces better understanding “data sensemaking.” I prefer this 
term to data analysis, business intelligence, statistics, data science, or any of the other 
terms because it is more straightforward and descriptive and less bogged down by the 
confusion that plagues these other terms. 
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By sensemaking, I simply mean figuring things out: what they are, what they do, how 
they work, what they mean, what causes them to occur, and why they matter. Why do 
we engage in sensemaking? To make better decisions; decisions that will produce a 
better world. 
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IT vendors that address this space have done a fairly good job of helping us collect, 
clean, transform, integrate, store, and report data. These activities are not directly 
related to data sensemaking but constitute the infrastructure that is needed to engage in 
data sensemaking. The vendors, however, hit a wall, unable to use their skill sets to 
support the work that is need to explore, analyze, communicate, monitor, and predict 
data, which are the actual activities of data sensemaking. It’s much harder for tools to 
support the activities of data sensemaking—to help people think more effectively about 
data—than the work of building the infrastructure. To do this, you must understand 
humans more than machines. 

Most of us who work as data professionals have been trained to use specific 
technologies to build and support the infrastructure for data sensemaking. Few of us 
have been trained to do the work of data sensemaking itself. Learning to use a tool that 
can be used for data sensemaking—tools such as Microsoft Power BI, Tableau, Qlik, or 
any of the others that you use—does not qualify as training in data sensemaking. 
Conceptual skills are required to use any of these tools effectively, but only a few of us 
have developed these skills. 
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Data sensemaking involves a collaboration between our own brains and computers, letting each 
do what it does well. 
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This is the vendor’s view of data sensemaking. It consists of data and technologies that 
are used to interact with data. This model is incomplete, to say the least, and it misses 
the primary components of the process. 
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The data sensemaking process primarily consists of the sensemaker—a human being 
who possessed sensemaking skills—and the data that is the object of sensemaking 
activities. Technologies play a complementary role, not by doing the work of 
sensemaking but by assisting the human sensemaker. Understanding develops, not in 
the machine, but in the mind of the sensemaker.  
 
The process continues. The sensemaker communicates that understanding to a 
decision maker. If she does her job well and the decision maker has the appropriate 
foundation of knowledge, understanding occurs in the mind of the decision maker as 
well. Based on this understanding, decisions are made. The decision maker 
communicates those decisions along with the appropriate information that’s needed to 
understand why they were made to a facilitator—someone who will act in response to 
those decisions. If the appropriate level of understanding occurs in the mind of the 
facilitator, informed actions can be set in motion. All of this is done to achieve desired 
outcomes. These outcomes are the reason why this process takes place. The 
understanding that occurs is useful, but it is the outcomes that emerge from putting this 
understanding to work that matters. 
 
Notice that most of the components of this process are people. It is in the mind of 
people that most of the work is done.  
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Technologies—just another word for tools—extend our reach, but only when they are 
needed, well designed, and properly used. Bad tools or even good tools used in the 
wrong ways can actually narrow our reach. 
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One of the things that has made us so smart is the fact that, hand-in-hand with the 
development of our brains we’ve learned to use tools–technologies–which have allowed 
us to break free from the limits of our own physical bodies, including our brains, 
augmenting them whenever needed to extend our reach.  
 

The power of the unaided mind is highly overrated. Without external aids, 
memory, thought, and reasoning are all constrained. But human intelligence 
is highly flexible and adaptive, superb at inventing procedures and objects 
that overcome its own limits. The real powers come from devising external 
aids that enhance cognitive abilities.  

(Things that Make Us Smart, Donald Norman, Basic Books, 1994, p. 43) 
 

Technologies can work wonders, but their adoption comes with a price. Only useful 
technologies that work well support progress. Technologies that are not needed or even 
useful technologies that are poorly designed impede progress and in some cases set us 
back. 
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When we use tools to replace our own abilities, those abilities wither. The benefits of 
technologies always involve keeping the boundaries straight between ourselves and our 
tools, wisely choosing where to draw the line. The Information Age has made us stupid 
by giving us the illusion of being informed when we in fact understand less than before 
and by propagating the myth that computers can do our thinking for us, resulting in a 
whole generation that has lets computers think for them.  

With technologies, it’s tempting to run the world according to rigid formulas and decision 
trees, but these systems possess the expertise of a first grader while wielding great 
power over our lives. The best and proper use of information technology involves 
allowing it to enhance our ability to think, not serve as a substitute for thinking 
ourselves. 

One of the destructive effects of information technology hinges on the fact that we have 
adapted to it and its needs more than it has been adapted it to us and our needs. The 
workplace is filled with people who now use their brains like computers, following rigidly 
defined routines, taking actions dictated by decision trees (IF this THEN do this), rather 
than actually engaging in reflective thinking. Instead of thinking, they execute programs. 
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We’re in charge. We do the work. Technologies are merely assisting us. 
 
Don’t let technologies do what you don’t understand. Technologies cannot be trusted to 
do what we don’t understand. For example, if your tool provides a function called K-
means clustering for putting items into groups based on similarities, don’t use it unless 
you’ve studied K-means clustering and understand how it works. If you don’t understand 
it, you cannot use it effectively and you might just make a big mistake. 
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If you’ve been doing this for a while, as I have, you’ve noticed that the data industry is 
fraught with hype and nonsense propagated by the vendors that sell data technologies 
and services. These are a few examples of this hype and nonsense that is currently 
being propagated as vendor marketing campaigns. 
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The term “data-driven” overstates the case. Data does not drive. People do. 
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The fact that my newest book is titled Big Data, Big Dupe gives you an idea of my 
opinion on the matter. No two people agree on what Big Data means. As a result, it is a 
meaningless and therefore confusing term. Essentially, Big Data is a marketing 
campaign that has fattened the bank accounts of technology vendors and service 
providers. Nothing significant about data and its use changed ten years ago when the 
Big Data marketing campaign began. 
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The term “data science” is an ill-defined misnomer. There is no science of data. Data is 
used to do science, but it there is no scientific domain that studies data in general. 
People who call themselves data scientists can do marvelous work, they’re just not 
doing data science. The term is ill-defined and prone to hype and confusion. 
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The term self-service refers to activities that can be done by anyone because they don’t 
require skills. This is not true of data sensemaking. No data sensemaking technologies, 
no matter how wonderful, cannot be effectively used by people who lack data 
sensemaking skills. 
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We can use a spoon to put food on our own plates, assuming that we don’t mind eating 
food that’s been sitting under a warming lamp. We can print check in for a flight and 
print our own tickets, assuming that we don’t have any questions. We can pump our 
own gas even though we’d rather remain in our cars and not touch that nasty handle. 
These are indeed appropriate candidates for self-service. 
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We don’t need that helpful attendant that I remember from my youth to put gas in our 
cars, but when our cars need repair, we need the services of someone who is skilled. 
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There is nothing new or special about cloud computing and the software-as-a-service 
(SaaS) model. It just means that the data and the applications are housed and 
managed by someone else and accessed via the web. When I worked for a large bank 
in the early 1980s, our data and applications were housed and managed by a “service 
bureau” that was located in Fresno, California. Rather than the web, we accessed the 
data via something called a T1 line that was provided by the phone company. During 
my time at that bank, we stopped using that service bureau because it cost too much 
and took too much time to have the applications customized for our purposes. Today, 
with the cloud, we are becoming painfully aware of another risk related to security and 
privacy that makes us wonder if it would make more sense to keep the data in house. If 
it’s done right, there’s nothing wrong with the cloud, but let’s not invest it with mystical 
powers. 
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Few technologies are subject these days to more hyperbole and hype than AI. Whether 
computers will ever be capable of general intelligence or not is debatable. Assuming that they 
can achieve general intelligence, we must be extremely careful about the development of super-
intelligent AIs. A sentient AI would not share our goals any more than we share the goals or 
those annoying ants that we stomp and kill with bug spray.  
 
We should only rely on computers to perform tasks that they do better than us, and the general 
reasoning that is needed for data sensemaking isn’t one of them. Even if AI ever achieves 
general intelligence, there’s another risk that we ignore to our great peril. When we surrender 
tasks to technologies and no longer perform for ourselves, our ability to perform those tasks 
diminishes. We are what we are because we can reason. We dare not let this ability wane. 
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It is in the interest of technology vendors and services providers to keep us chasing the 
latest fads, not in ours. We need to focus on the real work of data sensemaking. To do 
this, we must shift from looking to technologies for solutions to looking inward to 
ourselves. The question you should always be asking is, “What must I do to become a 
better data sensemaker?” 
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Knowing things is great, but it isn’t the goal. Understanding is the goal. 
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Most of the work that people do to understand data involves deep dives to find answers 
to specific questions. This kind of directed examination is needed, but it will often lead to 
misunderstanding unless we have also explored the data broadly. Diving down into the 
details, breaking something down into its components parts, is what analysis means. In 
addition to analysis, we need synthesis—seeing the whole and how the parts relate to 
one another. 
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Seeing the whole provides context. Without the context of the whole we cannot 
understand the parts. 
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Here, on the left we have what appears to be a circle and on the right we have what 
appears to be a square. Would it surprise you to learn, however, that this is the same 
object views from two different perspectives? 
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It is a cylinder, which looks like a circle when viewed exclusively from one perspective 
and a square when viewed exclusively from another. To fully understand what we’re 
viewing, we must look at it from all perspectives. 
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There’s an old folktale that you’ve probably all heard about three blind men who 
encounter an elephant one day for the first time and do their best to learn about it by 
touch alone. The experience of each is unique because each touches a different part of 
the elephant. This ancient story, originally from China, can teach us something 
important today about business intelligence (BI). According to the original Chinese tale, 
the first man touches the elephant’s ear, the second his legs, and the third his tail. From 
this point, here’s how the story goes: 

The three blind men then went their way. Each one was secretly excited over the 
experience and had a lot to say, yet all walked rapidly without saying a word. 
"Let's sit down and have a discussion about this queer animal," the second blind 
man said, breaking the silence. "A very good idea. Very good." the other two 
agreed for they also had this in mind. Without waiting for anyone to be properly 
seated, the second one blurted out, "This queer animal is like our straw fans 
swinging back and forth to give us a breeze. However, it's not so big or well 
made. The main portion is rather wispy.” “No, no!" the first blind man shouted in 
disagreement. "This queer animal resembles two big trees without any 
branches.” "You're both wrong." the third man replied. "This queer animal is 
similar to a snake; it's long and round, and very strong.” How they argued! Each 
one insisted that he alone was correct. Of course, there was no conclusion for 
not one had thoroughly examined the whole elephant. How can anyone describe 
the whole until he has learned the total of the parts. 
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If I retold this story today to teach a lesson about data sensemaking I might call it “Three 
blind analysts and a data warehouse.” People struggle every day to make sense of 
data, stumbling blindly, touching only small parts of the information, and coming away 
with a narrow and fragmented understanding of what it means. 
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A particular type of understanding will contribute more to your effectiveness as a data 
sensemaker than any other: the understanding of cause. Understanding causal 
relationships gives us an opportunity to encourage the outcomes that we desire by 
manipulating the causes of those outcomes. Understanding cause begins by finding 
correlations. Some advocates of so-called Big Data claim that, with Big Data, we no 
longer need to understand causes. Rather, we can find correlations and take advantage 
of them without bothering to understand if those correlations are causal in nature. That’s 
rubbish. Until we understand what causes things to occur, we have no means to change 
outcomes.  
 
Some of you have probably seen graphs that reveal a strong correlation between ice 
cream consumption and drownings. Can we take advantage of this correlation? No, 
because it is spurious. There is no causal relationship between these two variables. 
Refraining from eating ice cream will not prevent drownings. If you were shown a graph 
like this in the past, the speaker might have pointed out that both of these variables are 
related to another more critical variable: air temperature. The hotter it is, the more ice 
cream is consumed and the more drownings occur. While this is true, even the 
correlation between air temperature and drownings is spurious. Hotter weather causes 
more people to go swimming; it does not cause them to drown. Obviously, there is a 
correlation between the number of people who go swimming and the number of 
drownings, but it isn’t causal in nature. Drownings are caused by a number of factors, 
including poor swimming skills, the lack of protective devices such as life preservers, 
and dangerous conditions such as riptides.  
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The point that I’m making is that understanding cause takes skill. In fact, it requires 
types of thinking that many data professionals have never cultivated. 
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Data sensemaking is an activity that involves several types of thinking. These are four 
types of thinking that are essential. 
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No type of thinking will contribute more to data sensemaking than critical thinking. The 
ability to evaluate the validity of claims is essential. Critical thinkers ask questions about 
data that the claims that people make about it. As I work with people who are tasked 
with data sensemaking, nothing frustrates me more than a fundamental lack in critical 
thinking skills. Critical thinking doesn’t come naturally. It must be learned. 
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I recommend the book Asking the Right Questions, by M. Neil Browne and Stuart M. 
Keeley, as a good introduction to critical thinking. There are many good books on the 
topic, but this is a good place to start. Daniel Kahneman’s book, Thinking, Fast and 
Slow, is not about critical thinking per se, but about the difference between two basic 
modes of thinking that involved in humans. 
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System 1 thinking, which is fast, intuitive, and emotional versus System 2 thinking, 
which is slow, reflective, and rational. Our intuitions are often useful, assuming they are 
based on valid understanding, but many tasks of data sensemaking can only be done 
with System 2 thinking. 
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I have read many introductory statistics books, but the best that I’ve found is Naked 
Statistics, by Charles Wheelan.  
 
The book, The Tyranny of Metrics, by Jerry Muller, in not about statistics, but its about a 
closely related aspect of quantitative thinking. It reveals how we’ve become fixated on 
quantitative metrics to the point of dysfunction. Muller describes the key components of 
metric fixation as: 
 

• the belief that it is possible and desirable to replace judgment, acquired by 
personal experience and talent, with numerical indicators of comparative 
performance based upon standardized data (metrics); 

• the belief that making such metrics public (transparent) assures that institutions 
are actually carrying out their purposes (accountability); 

• the belief that the best way to motivate people within these organizations is by 
attaching rewards and penalties to their measured performance, rewards that are 
either monetary (pay-for-performance) or repetitional (rankings). 

  
Metric fixation is the persistence of these beliefs despite their unintended 
consequences when they are put into practice. It occurs because not everything that 
is important is measurable, and much that is measurable is unimportant. 
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One of the challenges that data professionals must face is that not everything can be 
measured and that the most useful measures are sometimes the hardest to produce, 
often because we don’t collect the data that’s required to produce them. As a 
consequence, we measure what’s convenient, which is often a waste of time. You face 
this challenge at institutions of higher learning. There is a tendency today to run 
colleges and universities like corporations, focusing on profits rather than learning 
outcomes. As I see it, colleges and universities exist to help people learn and to develop 
thinking skills that will enable them to live productive and fulfilling lives and contribute to 
a healthy society. Learning outcomes are difficult to measure, so we use proxy 
measures instead, such as graduation rates or grade point averages. Doing this, 
however, takes our eyes off the goal. We begin to focus entirely on metrics that are 
tangential at best, and in so doing, we encourage what these metric measures rather 
than the true goals of education. We who work with data can encourage those who use 
to data to focus more clearly on the things that actually matter. 
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David Eubanks is the assistant vice president for assessment practices and institutional 
effectiveness at Furman University in Greenville, South Carolina. 
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Metrics can be useful, but our fixation on metrics has created many problems. We must 
approach our use of metrics critically. Here are a few of the questions that we should 
ask: 

• Do they really measure what we intend? Because it is often difficult to directly 
measure what we care about, we use proxies instead. Proxies in this case are 
measures of something else that is related to the thing we want to measure. We 
tend to put too much stake in proxies, however. We must never forget that 
they’re proxies. 

• Do they create dysfunction? One common dysfunction is a change to the system 
to focus exclusively on the outcomes that proxies measure. A good example of 
this is the dysfunction that resulted from the standardized testing that was 
ushered in because of the No Child Left Behind initiative several years ago, 
which led K12 teachers to teach to the test and by doing so missing much that 
was needed in comprehensive curricula.  

• Do they encourage gaming the system? When colleges and universities were 
ranked according the grades achieved by their students, they learned how to 
relax grading standards to improve students’ grades. When they are ranked 
according to SAT scores, they reject all but high-performing students. 

• Can those who monitor the metrics do anything about them? If not, perhaps 
someone else should receive the information of the perhaps the people who do 
should be empowered to respond. 
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The source of this quote is a New York Times article titled “The Misguided Drive to 
Measure ‘Learning Outcomes’” (February 23, 2018), written by Molly Worthen, who 
teaches history at the University of North Carolina, Chapel Hill. 
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We dare not forget that education is complex. 
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Much of data sensemaking involves using the scientific method to propose hypotheses 
and test them using data. We talked earlier about understand cause. It is the scientific 
method that makes it possible to identify and understand causal mechanisms. 
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Sometimes understanding data requires visual thinking. This isn’t surprising given the 
fact that 50% of human brain activity involves visual processing. I cherish all five of the 
senses that connect us to the world, that allow us to experience beauty and an 
inexhaustible and diverse wealth of sensation, but of all the senses, one stands out 
dramatically as our primary and most powerful channel of input from the world around 
us, and that is vision. Approximately 70% of the body’s sense receptors reside in the 
eye. 
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Connecting the dots of complex problems requires visual thinking. This is especially true 
when you need to see patterns and relationships in the data or to see the whole rather 
than focusing on individual parts. 
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The best introduction to visual perception as it relates to data visualization is Colin 
Ware’s book Visual Thinking for Design. Here’a a quote from the book: 

Why should we be interested in visualization? Because the human visual system is 
a pattern seeker of enormous power and subtlety. The eye and the visual cortex of 
the brain form a massively parallel processor that provides the highest-bandwidth 
channel into human cognitive centers. At higher levels of processing, perception 
and cognition are closely interrelated, which is the reason why the words 
‘understanding’ and ‘seeing’ are synonymous. However, the visual system has its 
own rules. We can easily see patterns presented in certain ways, but if they are 
presented in other ways, they become invisible…The more general point is that 
when data is presented in certain ways, the patterns can be readily perceived. If we 
can understand how perception works, our knowledge can be translated into rules 
for displaying information. Following perception-based rules, we can present our 
data in such a way that the important and informative patterns stand out. If we 
disobey the rules, our data will be incomprehensible or misleading.  
(Information Visualization: Perception for Design, Second Edition, Colin Ware, 
Morgan Kaufmann Publishers, 2004, page xxi) 

The most comprehensive, accessible, and practical introduction to data visualization is 
my book Show Me the Numbers. 
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Equipped with the data sensemaking skills, able to think in all the ways that are needed 
to understand data, we recognized that not every problem is a nail. Not every problem 
can be solved with data. Even when problems can be solved with data, it is often 
difficult. Doing it involves skill. 
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The three dots at the top of the screen are a grammatical symbol called an ellipsis. In 
recent years, I’ve adopted the ellipsis as a metaphor for my work. In fact, if you find 
yourself standing behind me today, you’ll notice that an ellipsis tattooed on the back of 
my neck. It serves multiple purposes in grammar, but the one that I’ll emphasize today 
is its function as a way of telling the reader to pause. Pause, take a moment, think.  
 
Data sensemaking takes time. This isn’t a popular message. The emphasis today is on 
speed: “faster is better.” Sometimes faster is better, but sometimes, especially when 
we’re trying to make sense of data, slower is better. Reaching the finish line first with 
misinformation is not useful, but that’s what’s going on all too often today. 
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Data sensemaking requires time enough to learn and think both broadly and deeply. We 
humans are lazy. We long for magical solutions. We have come to expect immediate 
solutions. Technology vendors take advantage of this by selling us techno-magical 
illusions.  
 
I built Perceptual Edge on the foundation of truth and integrity. I wanted to build a body 
of work and provide services that offered real solutions. This was definitely the road less 
traveled. For the 20 years of life as a data professional before founding Perceptual 
Edge, I was that dreaded employee who occasionally got into trouble for speaking the 
inconvenient truth. The truth is, deriving real value from data is hard work. It takes great 
skill, great effort, and a great deal of time. In the end, investing primarily in the 
development of skills and in giving people time to do their work effectively costs much 
less than the investments that our organizations make in each new technology that 
vendors and industry analysts tell us we can’t live without, but this is seldom 
recognized. Gadgets and technologies with names such as Big Data are cool and sexy. 
Training and hard work are not. 
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Let’s get back to where we started. I began this presentation with the title, “Data is not 
the solution.” Neither data nor technologies can solve our problems; only we can. 
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To do this, you must shift your focus from learning technologies to developing skills. 
You must learn technologies also, but without the skills the effort is wasted. You can 
create solutions, but only if you’re skilled and apply those skills with care. 
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If we fail to do this, in the future some robotic AI might perform Hamlet and say: “Alas, 
poor human, I knew him well.” 
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Data is only useful to the degree that it leads us to understanding. Understanding, 
however, is the immediate not the ultimate goal of data sensemaking. Ultimately, we 
must use our understanding to make better decisions and engage in better actions. This 
is what I call wisdom. Wisdom is needed to create a better world. Wisdom is the goal.  
 
Every time we do something that helps a student learn more or take more pleasure in 
learning, we’ve done something good. Every time we help a teacher contribute to the 
world’s library of useful knowledge, we’ve done something good. Let’s do some good. 
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I quoted a poem early in the presentation, so it’s fitting that I end with another poem. 
This is an excerpt from a poem written by T.S. Elliot back in 1934. 
 

O perpetual revolution of configured stars,  
O perpetual recurrence of determined seasons,  
O world of spring and autumn, birth and dying!  
The endless cycle of idea and action,  
Endless invention, endless experiment,  
Brings knowledge of motion, but not of stillness;  
Knowledge of speech, but not of silence;  
Knowledge of words, and ignorance of The Word.  
All our knowledge brings us nearer to our ignorance,  
All our ignorance brings us nearer to death,  
But nearness to death no nearer to God.  
Where is the Life we have lost in living?  
Where is the wisdom we have lost in knowledge?  
Where is the knowledge we have lost in information? 

  
Excerpt from The Rock, 1934, T.S. Elliot 
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O perpetual revolution of configured stars,  
O perpetual recurrence of determined seasons,  
O world of spring and autumn, birth and dying!  
The endless cycle of idea and action,  
Endless invention, endless experiment, 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O perpetual revolution of configured stars,  
O perpetual recurrence of determined seasons,  
O world of spring and autumn, birth and dying!  
The endless cycle of idea and action,  
Endless invention, endless experiment,  
Brings knowledge of motion, but not of stillness; 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Knowledge of words, and ignorance of The Word.  
All our knowledge brings us nearer to our ignorance,  
All our ignorance brings us nearer to death,  
But nearness to death no nearer to God.  
Where is the Life we have lost in living?  
Where is the wisdom we have lost in knowledge?  
Where is the knowledge we have lost in information? 
  
Excerpt from The Rock, 1934, T.S. Elliot 
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