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  Not everything that counts can be counted, and not everything that can be counted counts.


  —William Bruce Cameron


   
  INTRODUCTION


  Man is a measurer of all things.

  —Herbert Arthur Klein



  There is a species on this planet that has dominated nearly every ecosystem it has come into contact with. From arid deserts to lush rain forests, from high mountains to low valleys, and everything in between, it has spread and conquered. There is almost nowhere you cannot find it. It has learned to grow and harvest plants, to domesticate other animals to serve its needs, to create intricate and purposeful structures and habitats, to build complex societies with a division of labor and separate classes, and even has gone to war and enslaved members of its own species.


  I am, of course, talking about ants.


  To say that ants are merely a successful species would be an under-statement. Not only have they colonized nearly every ecosystem and climate on our planet, they have done so in large numbers. In almost any ecosystem, if you were to count up all the animals present, ants would most likely be the most numerous. In some habitats ants make up not only the largest number of animals, but outweigh the others in total body mass.


  The success of ants can be attributed to something that sets them apart from most other insects: They are social. They work together. Through elaborate divisions of labor and complex methods of communication and adaptations, ants have found a way to cooperate like few other species, humans being one of a few exceptions.


  Ants work together so well because they communicate. Ants use an intricate web of signals to identify food sources and potential enemies, provide day-to-day maintenance and care for the colony, and accomplish a host of other tasks. These signals are then used to allocate resources to those tasks accordingly, which ensures the continual survival of the colony. No individual ant (not even the queen) understands the system they are part of; they just blindly follow the signals provided to them. Yet there is a purpose and strategy to this interaction. This creates an unusual paradox: While individual ants are dumb, the colony is smart. We can get a glimpse of this system from how ants handle a simple task: finding food.


  In Australia there is an ant, Onychomyrmex, that specializes in hunting centipedes and other large arthropods in the rain forests of the northeast. When Onychomyrmex ants search for food, they excrete a pheromone every few feet by extending their hind legs backward and lowering their abdomen to the ground.1 These pheromones signal other ants to follow.


  The excretion by the Onychomyrmex, in the language of myrmecologists (the scientists who study ants), is called a recruitment pheromone. Recruitment pheromones signal to other ants to follow—to a food source, a new nest location, or a potential threat that needs to be attacked.


  When this system plays out on the scale of a colony, the result is remarkable. Numerous scouts leave each morning in search of food. Once they find food, they return to the nest, excreting a recruitment trail as they return. Back at the nest they “recruit” other ants to follow them to the food source: a piece of fallen fruit, a particularly leafy branch of a tree, or perhaps a centipede if they are army ants, which specialize in hunting en masse. This simple system of chemical detection has allowed ants to achieve a staggering level of efficiency, albeit unthinking efficiency. This unthinking efficiency works often enough that ant colonies thrive all over the world. When it fails, however, it does so catastrophically.


  When army ants leave the colony to exploit a food source that has been located, they do so in a large group, following behind each other closely. It is imperative that the group sticks together. Sometimes they are following a recruitment trail left by the ants in front of them, other times they are using their antennae to physically locate and follow the ant before them. In these cases, the recruitment trails are not laid down as a path to food, but simply as an instruction: “Hey, follow me.”


  Rarely a situation develops where the ants unintentionally double back on their trail. The lead ants begin to follow the ants at the rear. The trail is continuously reinforced, as each ant lays down a recruitment path, growing stronger and stronger each minute. The ants follow the trail in a giant loop, marching for hours and hours. But this journey will not end at a centipede to be attacked or a piece of decomposing fruit to be harvested. It will simply continue in a loop until it reaches its ultimate and devastating conclusion: the death of every single ant by exhaustion. The phenomenon has been observed numerous times in nature and has been reproduced in the laboratory. Myrmecologists call it an “ant mill.” I prefer to call it the “ant death spiral.”


  Some myrmecologists have stumbled upon circles of deceased ants in the wild, grisly monuments to the catastrophe of their blind adherence to a signal. It is a tragic consequence of the very adaptation that allows ant colonies to be so successful. For ants, the death spiral is an unfortunate, but unavoidable, cost of being the most successful insect species on our planet.


  Like ants, we understand our world through signals, through observation then action. We measure nearly everything we do. Performance at work. Quality of healthcare. Competitiveness in sports. Advantage in the market. Effectiveness of a product. Strength of the economy. Quality of education. Congestion of roads. Profits, revenue, and growth of a business.


  Are our children learning in school? Test them. Are we productive at work? Tally our hours. Are professional athletes worth the money they are paid? Track every action they take and convert it into a stat. Is a business successful? Slice and dice its profits, revenue, growth, and other numbers until you’re certain.


 
 

  These measures, evaluations, and performance indicators are our metrics. They are the tools we use to quantitatively understand not only our own lives, but the rest of our world. We use metrics in our schools, our workplaces, our houses of government, and our homes. We use metrics to measure our productivity at work and measure how well our children are learning in school. Metrics help us gauge the size of our economy, the effectiveness of our healthcare, and the impact of congestion in our cities.


  Metrics aid in our decisions about what things we value and priori-tize over others. Metrics shape our understanding of the world: We spend tremendous amounts of time and resources choosing, collecting, and analyzing the data that make up these metrics. There is almost nothing that we do not measure.


  There is an important distinction to be made here. In this book we will talk a lot about metrics. We will also mention measurement. How are the two different? Measurements are simply anything you can quantify. The speed of a cheetah is a measurement. The height of the Empire State Building is a measurement. The number of cheese pizzas consumed in the United States every year is a measurement. Simple enough.


  Where metrics differ is that metrics are measures that have a value assigned to them. Metrics are used to tell us whether things are improving or getting worse. Metrics have an objective. Getting an A on the exam is better than getting a D. Increasing profits of a company is good. Metrics are simply measures with a goal in mind. While there are differences between measures and metrics, it is rare that we measure something without assigning some sort of objective with that measure. As Youngme Moon says, “The minute we choose to measure something, we are essentially choosing to aspire to it. A metric, in other words, creates a pointer in a direction.”2


  We are drowning in data. The digital revolution has unleashed a tidal wave of data upon the world, making all kinds of information effortlessly available to anyone with an Internet connection. No longer constrained by the tediousness of physical records and ledgers, we have more data than we know what to do with. Computers have not only exponentially increased our calculating power, they have also increased our ability to collect, store, and share information. The Internet expanded this amount of information and fundamentally changed the ease with which it is exchanged. This new information is being collected and utilized by governments, businesses, organizations, and individuals to inform policy, develop better products and marketing strategies, enhance productivity, address social problems, and satisfy personal interests.


  This explosion of data has led to an explosion of our use of metrics. With more information available to us, there are more measures for us to track, more goals to achieve, and more evaluations to conduct. The revolution in data has had innumerable benefits for our world, no doubt. Better data means better decisions. More and better information means our healthcare system saves more lives, businesses deliver better products and services, and people make better choices about their health, wealth, and happiness.


  Improvements in data are reinforcing a trend that has been growing since the nineteenth century: performance management. The idea is simple. In order to improve any system or process, you simply need to break the system into manageable, measurable components; establish standards for those measurements; and then create incentives for people in those systems to meet those measurements. With more data available for us to analyze, the allure of this strategy only grows. Improvements in data analysis, computing, and information storage have accelerated this trend. With more information available for companies, organizations, and governments, the more measures can be optimized and the more tasks, activities, and targets can be tracked.


  If you want to improve a retail business, break it into its component parts: supply chain management, sales, accounting, and so on. Give those in charge of supply chain standards for delivery times, inventory, transportation time, and such. Provide salespeople with goals and targets for the amount of sales. Do the same for marketing, research, and development, accounting, and any other component of the business. Nearly every organization has been the target of performance management, from public school systems, to multinational corporations, the healthcare system, sports teams, social media strategies, small companies, cities, supply chains, and our environment. The use of data and metrics has infiltrated nearly every part of our lives.


  Yet the digital revolution has created an information hubris. The brighter the light we have to shine on the measurable parts of our world, the more we believe that the parts we cannot measure no longer exist. With the new information we have, we forget about all the things we don’t know, or have trouble knowing. We focus so intensely on the things that are seen in the light, that we forget that the keys to success might be found in the dark. The business that discovers considerable new information on its supply chain, production process, and transport to market shouldn’t neglect the harder-to-obtain information on marketability, innovation, employee motivation or simply unknown and unpredictable changes in the market.


  This abundance of information has downsides. Just as ants can be led astray by a pheromone that would ordinarily lead them to food, we too can be led astray by metrics we think help us. Not only do we have to be critical about the veracity and integrity of the information we consume (and there are great books to read on that topic), we also have to understand what the data mean, why they are important, and how they affect what we do.


  There are many books, articles, and resources dedicated to data science. You need only search statistics, analytics, or actuarial sciences on Amazon or Google before you come across thousands of resources that will tell you everything you need to know about statistical significance, data analysis, risk assessment, and analyzing information. But that is not what this book is about. This book is about a fundamentally different question. The question this book wants to answer, and what books on data science miss, is not, How do we analyze or evaluate different data? Instead it is, How does what we measure affect what we do and how we do it? How does the way we measure something change the way we think and act, what we value, and ultimately what we achieve?


  This book is about using the right metrics: the measures we can use in every aspect of our lives to make life better. But more important, this book is about the pitfalls of using the wrong metrics and the harm in misunderstanding them. For there is a dark side to metrics. Misusing, misunderstanding, and misrepresenting metrics can lead to counterproductive efforts, wasteful activities, and sometimes outright destructive behavior. Those same tools we use to understand, evaluate, and analyze our world can also cloud our judgment, misdirect our focus, or deceive us of the truth.


  David Manheim says there are three main reasons we use metrics.3 The first reason we use metrics is to gain an understanding of the truth. Our intuition, while sometimes useful, can often be wrong. Using measurements allows us to determine exactly what is happening. If a salesperson says he is great at his job, there might be good reason to believe him, maybe he is great with customers and understands his product well. But without looking at his actual sales data, we don’t know how good of a salesperson he really is.


  The same could be said for most anything we measure. Does China have a bigger economy than Germany? What is the crime rate in Philadelphia? How many patients does a hospital treat in a year? Those are not things most of us would have a good sense of. By measuring them, we get closer to the truth than our intuition would suggest. Metrics provide us with certainty. When we measure something, we are replacing our intuition with fact. Even a little bit of information moves us closer to the truth and further away from uncertainty.


  Second, measurement helps us simplify complex systems. A CEO can’t and frankly doesn’t want to know every detail of what every division, manager, or employee in their company is doing. Government officials can’t monitor every single service they provide to every citizen. A hospital can’t monitor every single action of every nurse, doctor, specialist, or administrative staff it employs. A city cannot understand the actions of every commuter, business, or garbage truck. Metrics help reduce these complex systems in legible and meaningful ways. Metrics provide us with simplicity.


  Third, measurement addresses issues of trust. If you were to ask employees, managers, government administrators, or athletes whether they are better than their peers, most would say they are. But how do you know? When an employee says she is working hard and contributing to the company, how do you know that she is? When a company says it has the highest sales, or greatest earnings in its field, can you trust it at its word? Metrics can help address this issue of trust. They create separate criteria that can be used to verify any claims, independent of anybody’s word. Metrics provide us with verification.


  I would add a fourth reason, partially linked to the issues of certainty and trust: Metrics allow us to be objective. In many systems there are many differing perspectives on what is valued and what matters. Who is a better police officer? Which athlete is better at his or her sport? Which manager has a better performing team? The answer will change depending on who you talk to, and what aspects of performance he or she thinks are more valuable. If we were to just rely on personal perspectives of which is better, we would never be able to resolve these types of questions.


  Metrics provide an objective, dispassionate, and consistent criteria that we can use to compare and evaluate performance. Metrics allow us to remove the messy, sometimes controversial and emotionally charged, discussions about what is important and why. Metrics can cut through the dialogue and provide a clear, agreed-upon standard that applies equally to everyone. Metrics provide us with objectivity.


  Most metrics ultimately are used for a similar purpose: to improve what we do. We use tests in school with the goal of improving learning. We measure what we do at work to increase our productivity and the company’s bottom line. We measure company performance to make better investments. We measure which products are more environmentally friendly to preserve our planet. In an ideal world we choose the best metrics and follow the path they suggest to success.


  Yet just like pheromone trails, these metrics can lead us astray. Each of these purposes of metrics have a downside. Throughout this book we will find that each of these purposes can mislead, misconstrue, and misrepresent what is really happening and undermine the goals that the metrics were intended for in the first place. Our metrics can cause us to undertake counterproductive actions. They can draw our focus to things that in the end don’t matter. We spend an inordinate amount of our time and resources on ineffective activities because we choose the wrong metrics. Our metrics can distort our views of the world. We can even become slaves to our metrics, like ants in a death spiral, focusing so much on how well we score on our measurement that we forget what we are actually trying to achieve.


  But we are not ants. We do not have to blindly follow the trail laid out by our metrics. We have the ability to look up from the path and reassess where we are going. We can stop and figure out whether we are truly getting closer to our goal, or if we are just spinning our wheels. We get to choose which metrics we should follow, and even whether we should be following any metric at all.


  I am an urban planner by profession, and the study and practice of how cities function is full of all kinds of metrics. Through my education and career, I have come across numerous examples of poor misunderstandings and misuse of metrics in the world of urban planning, along with some good ones. The ways we measure congestion or housing affordability, for example, are seriously flawed metrics, as we will see later in this book. However, once I started understanding the shortcomings of these metrics, I started to notice that urban planning wasn’t alone in its flaws when it came to measurement. I started to notice flawed metrics in other areas: education, healthcare, business, economics, environment, and sports, to name a few.


  
 

  When I researched other metrics, or talked to professionals in other fields, I started to notice that there were similarities in the flaws people were noticing. An error in understanding a metric in urban planning was similar to one about how environmentally friendly a product was. An error a doctor noticed in how health clinics were evaluated was similar to one occurring in the business world. A better way to evaluate players in basketball was related to the decision the Coca-Cola Company made to start using plastic bottles. These errors are recurring, and they cross subject lines. This book is my attempt to categorize, describe, and offer solutions to the most common errors of metrics.


  There are many ways a metric can mislead us. Misunderstanding how people will respond to metrics, focusing on what we put into something rather than what we get out, prioritizing the short- over the long-term, misusing denominators, capturing only part of a whole, not qualifying our measurements, focusing on what can be measured, or simply failing to recognize we can’t always measure what really matters are all ways that metrics can lead us astray.


  Fortunately we can learn from these errors. We can learn that our guides are not infallible. We can learn how to choose better maps on our journey, or to rely less on those that we know are imperfect. We can learn to recognize how and why our metrics can mislead us so we don’t fall into the traps they set for us. We can learn how to improve on the measurements we use in our lives, by following the examples set by others. Finally, we can step back from incessantly measuring ourselves and learn to focus on those things that we cannot measure, but that are the most important to us. We will examine each of these errors in a separate chapter in this book, look at some examples of each, and discover lessons about how to identify and address each one.


  Starting with the first chapter, “Teaching to the Test,” this book delves into the world of standardized testing in schools and shows how fanatical dedication to a measurement can lead to unproductive, unnecessary, and sometimes incredibly destructive habits. The chapter shows how an unhealthy emphasis on a single measurement of student performance has worsened the quality of education, forced teachers to dumb down their material, rewarded students for brute memorization rather than authentic understanding, punished students for thinking deeply, and even driven teachers to cheat. More important the chapter demonstrates that this phenomenon is not limited to the classroom. Any metric, when exclusively and intensively pursued, can lead to perverse results, whether in business, healthcare, economics, sports, or any endeavor we pursue. The chapter shows that teaching to the test isn’t just about schools, it is about the ability of any metric to alter the way we behave in radical, and often contradictory, ways.


  The next chapter, “The Ins and Outs,” explains how mismeasuring inputs, outputs, and outcomes can result in counterproductive efforts. The chapter tells the story of several women who, in their own way, discovered the difference among what you put into a task, what you do with that effort, and ultimately what you achieve. The chapter introduces Dr. Aufricht, who felt the healthcare system encouraged doctors to see more patients, rather than focus on improving their health; Heather White, who saw nonprofit organizations focus more on highlighting their efforts rather than their impacts; and Kali Ressler and Jodi Thompson, who, while working at Best Buy, found out that the world of business measured workers by how long they worked rather than what they actually achieved. Through all these stories, this chapter shows how metrics that focus on efforts are misguided and distract from the real goal of improving achievements.


  The next chapter, “The Long and Short of It,” examines how metrics can distort long-term versus short-term priorities. Through two examples, executive pay in corporations and research performance in academia, the chapter demonstrates how metrics cause us to overvalue short-term results at the expense of the long-term value. Metrics, founded on the certainty of quantification, deal poorly with the uncertain future and overvalue the short-term.


 
 

  Next, is “The Problem of Per,” our tendency to neglect, misuse, or even overuse the denominator (or the “per”) in our measurements. The chapter shows how, by using the right denominator, New York is actually a much safer place for pedestrians than most US cities, even though it has the most pedestrian deaths of any city in America. It also discusses how using the wrong denominator can make a killer disease look good and how manipulating a denominator can make one of the highest energy-intensive countries look like the least.


  The dangers of measuring just a small part of a complex whole is discussed in the next chapter, “The Forest and the Trees.” This chapter shows how measuring just a small part of a complex system leads us to believe that paying less for a house farther away from work is cheaper (it isn’t), that eating food from far away uses more energy than food closer to home (it doesn’t), why plastic bottles can be more environmentally friendly than glass, why energy efficient lightbulbs can increase carbon emissions, and why the athlete who scores the most points isn’t always the best player on the team.


  The next chapter, “Apples and Oranges,” discusses how lumping different things together into a single measurement can deceive us. For example, it shows how being outnumbered in war doesn’t mean being at a disadvantage, how measuring diseases by the number of people they kill misses a big part of the picture (and why increases in cancer rates is actually a good thing), and how putting information on maps often leads to misunderstanding what is going on.


  Next, “Not Everything That Can Be Counted Counts” looks at examples of where an obsession with measurement led to drastic consequences. In many organizations, measurement becomes an end in and of itself, and the real purpose of the organization is lost in the numbers game. The chapter shows how ultimately many leaders chose to focus on the numbers, not because they have an attentive focus on details, but because they are unable, or unwilling, to deal with the messy world outside of what can be quantified The chapter looks at two examples where organizations devolved into numbers games with terrible consequences: the New York Police Department in the 1990s and 2000s and the US military in Vietnam.


  After that, “Not Everything That Counts Can Be Counted” gets to the root of the issue by taking a critical look at the fundamental driving forces behind metrics. First, the chapter examines the idea that metrics drive change and motivate people. The foundational theories of Taylorism, performance management, scientific management, key performance indicators, and most current organizational fads are built on the same assumption: If you measure people and provide incentives, you will get results. Using examples from business, motivation theory, and organizational psychology, the chapter examines how metrics and incentives, when used improperly, can in fact demotivate people and lead to counterproductive outcomes.


  Subsequently, “Not Everything That Counts” examines one of the most used, and most criticized, metrics today: Gross Domestic Product (GDP). By examining the critiques of GDP, this chapter shows that the flaws of metrics are never in the metrics themselves, but in how people use them. Like GDP many metrics are used in ways never originally intended. More important, there is a lesson to be learned from the creator of GDP, one that speaks to every metric we deal with: Just because we can measure something, does not mean that it matters.


  The penultimate chapter, “The Measure of Metrics,” revisits the reasons we use metrics. The chapter reflects on the issues of complexity, objectivity, certainty, and trust that drive us to use metrics and how each of those motivations, in its own way, undermines the very purpose it intends to serve. The chapter examines how our desires for simplicity, objectivity, certainty, and trust can distort metrics from a useful tool into a terrible chimera. The second part of the chapter provides fourteen lessons about metrics that readers can use when dealing with them.


  
 

  Finally, “Gateways Not Yardsticks” looks at how one organization, the Khan Academy, was able to rethink metrics and effectively turn them on their head. The chapter tells of how Salman Khan was able to develop a whole new approach to education by reexamining a simple idea: Why we test students in school. The chapter uses the lessons of the Khan Academy to draw broader lessons about how and why we use metrics in our lives and to remind us that metrics are not our masters.


  This is not a book about statistics, analytics, or math (many of you are probably and understandably relieved). This book is not concerned with statistical validity, or the measure of the representativeness of a number. The book does not delve into the math behind regression analysis, probability, or other such statistical tools. There are great books on these topics, such as Nate Silver’s The Signal and the Noise, which explores the science behind prediction and probability; Charles Wheelan’s Naked Statistics, which provides a great overview of statistics in general; Daniel Kahneman’s Thinking Fast and Slow, which delves into the psychology behind our understanding of probability, among other things; or Daniel Levitin’s A Field Guide to Lies, which explains how statistics and other techniques can be used to mislead people.


  This book doesn’t discuss math at all, other than simple multiplication and division. Nor does this book discuss how accurate the things we measure are. It does not discuss data collection methods, statistical relevance, or bias in data.


  Not that these things are not important. They most definitely are. Rather this book examines what conventional statistics and data science have mostly failed to. Conventional statistics is mostly concerned with whether the data being analyzed in our measurements are accurate or true. This book is concerned with another question altogether: whether the data being analyzed matters. Whether they are the right things to measure. Even if a measure is entirely true and accurate, that doesn’t mean it properly captures the full picture of what you are trying to measure. Nor does it mean that the measure doesn’t conflate efforts with results, nor intensity with size. An accurate measurement isn’t the same thing as a good one. Too often that is forgotten.


  This book seeks to answer a simple question: Are we measuring the right thing? Or, in the spirit of William Bruce Cameron’s quote: Does what we are counting really count?


   

   
  CHAPTER 1


  TEACHING TO THE TEST


  Goodhart’s Law and the Paradox of Metrics


  On April 27, 2015, Jeanene Worrell-Breeden waited for her train on the New York City subway. Worrell-Breeden, a primary school principal, was described as a “tireless champion for all,” and praised for creating a “culture of academic excellence” at all schools where she taught (often where many students were poor).1 She was the founding principal at the Teachers College Community School in Harlem, a school described as a “runaway success” by New York City Councilman Mark Levine.2 Her school was the pride of the community, everyone in the neighborhood wanted his or her children to go to Teachers College Community School. In 2015, over 464 applications were received for students to enroll for just fifty spots at the school.


  Two weeks before that day, the third-grade students of Teachers College Community School had completed an exam. Worrell-Breeden had spent the morning of the exam day serving breakfast to the students and holding a pep rally to raise the students’ spirits.3 Pep rallies are not normal for schools to hold prior to exams. But there was a lot riding on that particular one.


  In 2013, New York, along with forty-two other states, adopted the Common Core program, an educational standard developed by the Obama administration as part of the Race to the Top initiative and intended to be applied across the United States. The program set out standards for what students needed to learn in English and math at the end of each grade, developed tests to evaluate students against those standards, and implemented an educational grant program where those test results played an important role in determining eligibility.4 The first year of the assessment was to take place in the 2014–2015 school year and third-grade students would be the youngest to take the exams.


  The tests themselves were developed by two consortia, the Smarter Balanced Assessment Consortium (SBAC) and partnership for Assessment of Readiness for College (PARCC), who were given 360 million dollars to create the new tests. Those tests would be highly influential in evaluating teachers and principals and in determining funding eligibility for the school for Race to the Top grants. How the students performed on the exam didn’t just matter to the students, their parents, or their teachers.Thousands of dollars of grant money were on the line. The stakes were high.


  On April 27, 2017, hours before Worrell-Breeden stood waiting for the B train near 135th Street and St. Nicholas Avenue, an unnamed colleague of Worrell-Breeden’s had made a complaint to the New York City Education Department against Worrell-Breeden. The complainant alleged that Worrell-Breeden had admitted to forging test scores for several of her third-grade students on the Common Core exam.


  As the B train approached, Jeanene Worrell-Breeden—educator, mentor, wife, and inspiration to hundreds of students—jumped in front of it. She was rushed to the Harlem Hospital Center. A week later she died.


  [image: chpt_fig_001]


  Every year, high school seniors all over the world prepare for their final exams. For the students this test is important. Extremely important. In many countries final tests determine half of high school students’ final grades, if not more. Those grades will be used to determine what universities they can be admitted to, affecting the quality of education they receive, what relationships they will make during their time at university, and ultimately their future career path. Those grades will also determine their eligibility for thousands of dollars of scholarships, which will affect whether they have to take a part-time job to help pay for tuition, taking up precious studying time or time spent on extracurricular activities, which will influence their future employers’ evaluation of them. To say there is a lot riding on these exams would be an understatement.


  Take the math final exam, for example: a three-hour marathon of mathematical problem-solving. Most students will write their exam in the high school gymnasium, alongside hundreds of other students who are feeling varying degrees of anxiety. The exam itself will consist of a mix of questions covering subject matter the students learned throughout the year, the majority of which will be in multiple-choice format. The same will be the case for the other exams: social studies, English, and science.


  The test isn’t just important to the students. Teachers, principals, and school boards also have a lot riding on how well the students do on the exam. As the test will be used for university admissions, parents will be putting pressure on teachers to ensure their children do well on the exam so they can get into a good school.5


  Principals also feel the pressure of the exam—in many jurisdictions the school’s test scores will be published in the local paper. How well the school does could affect the future enrollment and reputation of the school as parents choose “better-performing schools” for their children. The test scores determine the amount of funding the school receives if the school is in a state that has adopted the Common Core program and the grant funding that goes along with it, or in a country that has adopted similar standards. The school board feels the pressure too as the performance of schools in their district will too affect how they attract students and funding. The pressure goes even higher up. State legislators, secretaries of education, governors, and even presidents have all felt the pressure to improve education. This often translates to the simplistic call: “Test scores are low, make them go up.”6


  

  

  This situation is all too familiar for anyone who has gone through high school, as most who are reading this book have done. Sadly, it is becoming familiar too to those in much younger grade levels; standardized tests are now part of the curriculum for students as early as third grade in Common Core states.


  But there is a problem.


  The problem isn’t that we shouldn’t demand our students work hard, or that teachers, principals, and school boards shouldn’t do the best to teach our children. It isn’t a problem because we shouldn’t demand to know how our students, teachers, and schools are performing. It is a problem because standardized tests, especially exams that are heavily multiple-choice, timed, and heavily weighted, are a poor measurement of a student’s understanding or ability. And they hurt learning.


  Let’s start with the questions themselves, specifically those that are multiple-choice. Multiple-choice questions are often used, as they are an efficient way to administer a test. They have several advantages: objective, simple to mark, easy for students to fill out, and determining correct answers doesn’t depend on teachers trying to decipher the illegible scrawl of a high school senior. The problem with all of these advantages is they have everything to do with the ease of marking the exam and nothing to do with whether the test method is a good reflection of learning. As Bruce C. Bowers has said:


  The main purpose of standardized testing is to sort large numbers of students in as efficient a manner as possible. This limited goal, quite naturally, gives rise to short-answer, multiple-choice questions. When tests are constructed in this manner, active skills, such as writing, speaking, acting, drawing, constructing, repairing, or any number of other skills that can and should be taught in schools are automatically relegated to second-class status.7



  Bowers’s point is that multiple-choice tests discriminate against the kinds of questions, and therefore the kinds of thinking, that operate on a higher level than crude memorization. Simply selecting the correct answer leaves a lot to be desired. Multiple-choice tests lead students to the belief that being smart is simply a matter of knowing a lot of facts and being able to remember things quickly. Multiple-choice tests are often little more than a measurement of a student’s performance of short-term memory.


  Multiple-choice questions also lack an important component of a good test: requiring students to generate answers themselves. Such questions, termed free-response, not only require students to think more critically, but prevent them from short-cutting on a test. Imagine you were given the following question on a test:


  Who was the twenty-seventh president of the United States?


  	a) George Washington

  	b) Abraham Lincoln

  	c) William Howard Taft

  	d) Winston Churchill





  The answer of course is William Howard Taft. George Washington was the first president, Lincoln was the sixteenth, and Churchill was of course not a president of the United States at all. To know the answer to the above question, you don’t need to know anything about William Howard Taft at all. You don’t need to know he was the twenty-seventh president, or even a president at all. As long as you can disqualify the other answers, you will get the correct answer. In this question, answers a, b, and d might as well be Scooby Doo, RoboCop, and Conan the Barbarian.


  Another flaw of multiple-choice questions is that a subset of students have particular trouble with them. These students don’t struggle because they don’t know the material. Nor is it that they suffer from test anxiety. In fact, many students who have trouble on multiple-choice tests are seen as some of the strongest students by their teachers. The reason these students have trouble on multiple-choice questions is because they are too smart.


 
  Students with a greater depth of understanding approach the subject matter with greater appreciation for complexity and nuance, so they will ponder over questions for much longer than the examiners have planned for, causing them to rush through large parts near the end of the exam. They will select an answer, only to second-guess themselves a minute later. Often, talented students will approach a multiple-choice question and think “it can’t be this easy, they must be trying to trick us.” Because of this, many talented students will not do as well as their classroom performance nor their understanding of the material, would suggest.


  These students are not demonstrating a lack of conviction or confidence. They aren’t taking a long time on questions because they don’t understand them. Many of these students understand the material with more subtlety and nuance than other students in the class. These students are thinking on a higher level. They have a deep understanding of the topic, knowing that phenomena are complex and have multiple causes. They think on a level that we would want our managers, leaders, politicians, and, well, everyone to think. But when they are faced with a multiple-choice question on a test that simplifies a complex problem, they hesitate:


  Our beliefs and values about our world are expressed through our actions and interactions with the world around us, which in turn most wholly reflect our:


  	a) ideology

  	b) culture

  	c) society

  	d) individualism





  The above problem, taken from a twelfth-grade social studies practice diploma exam, is the kind of question that is difficult for a gifted student. In fact, it would pose difficulty for any person approaching the subject with a nuanced understanding. I have an undergraduate degree in political science with a minor in history, and I couldn’t answer the question with any confidence. The answer is a) ideology.


  The question takes an incredibly complicated phenomena involving the degree to which culture, ideology, personal beliefs, and societal norms influence our actions and interactions with the world around us and reduces it to a single statement. That is frustratingly simplistic. Political philosophers could debate the question for years, if not decades. Likely, “ideology” is the answer to the question simply because somewhere in the student’s textbook there was a sentence that read “Ideology is the beliefs and values we have about our world that influence our actions and interactions with the world around us.” The student was just expected to memorize it.


  The question is not really about whether the student understands what ideology is, it is about whether he or she remembers reading a particular excerpt in the textbook. No wonder so many children are disillusioned and confused with the education system when so much of the evaluation comes down to whether they remember a particular phrase in a textbook.


  That is another reason why multiple-choice questions are not good representations of ability of understanding. The more knowledgeable and sophisticated a student is, the more difficult the answers become and the more time he or she has to spend on them. In a timed exam environment, that will likely mean the student will do worse than those who choose the easy answer.8


  Questions such as these can be found in all different courses and throughout all different subject matters. Multiple-choice questions inherently require subjects to be dumbed down in order to make answers cleaner. In the process they lose any sense of nuance, complexity, creativity, or diversity. Subjects that should be the subject of debate, personal differences, and context are reduced to a standardized answer. Here is an example from the writing and language section of an online practice SAT, produced by the College Board (the creator of the SAT):9



  

  Paleontologists are using modern technology to gain a greater understanding of the distant past. With the aid of computed tomography (CT) scanning and 3-D printing, researchers are able to create accurate models of prehistoric fossils.


  At this point, the writer is considering adding the following sentence.

  Fossils provide paleontologists with a convenient way of estimating the age of the rock in which the fossils are found.


  Should the writer make this addition here?

  a) Yes, because it supports the paragraph’s argument with an important detail.

  b) Yes, because it provides a logical transition from the preceding sentence.

  c) No, because it is not directly related to the main point of the paragraph.

  d) No, because it undermines the main claim of the paragraph.

  

  The problem with the question is that it reduces an incredibly complicated, subjective, and, honestly, personal process—writing and editing— into a standardized formula. Depending on the audience for the writing (who the test taker isn’t given information about in the exam), the personal style and voice of the author, and the publication he or she is writing for, as well as the social climate he or she is writing in, the answer could be different. How does the student know if the audience even knows what fossils are? That might be useful information to provide depending on the audience.


  I imagine those in the writing profession—writers, editors, marketers, agents, publishers—not only will have varying opinions on how to best structure a piece of writing, the choice of words, paragraph structure, and voice, but I can guarantee none of them would state that there is only one “correct” way to write. Writers, editors, and everyone involved in the writing process have continual discussions and back-and-forth about writing. No one has a “right” answer. Yet the question on the SAT practice exam assumes exactly that: There is only one correct answer. It is c. Here are three questions from a chemistry practice diploma exam from my home province:


  The symbol “Ga” represents what element?
What is the symbol for vanadium?
The symbol “Cm” represents what element?



  While there are definitive answers to each of these questions, the response to all of these questions should be either: “Who cares?” or, if you are a chemist, “If you forgot, look at the periodic table on your desk for the answer.” That is another downside of standardized tests: They often include questions with no discernible usefulness only because they are very easy to mark. It is memorization for the sake of memorization.


  Question such as these are a poor evaluation of understanding or preparedness. How ridiculous would it be for your employer to ask you: “Quick, what is the symbol for vanadium?” and then to fire you for not knowing the answer? None of these questions are testing any kind of useful knowledge. They are simply asking you to memorize the periodic table of the elements. For what reason, other than to be able to test you on it, is entirely unclear.


  Standardized tests are also generally biased against women. Tests such as the SAT tend to have a lot of multiple-choice questions, which women do not do as well as men on. A study in Ireland compared the results of similar subjects using multiple-choice tests and free-response tests. Men did better on the multiple-choice questions, and women did better on the free response.10 Why is this?


  First, men tend to use more of the shortcuts and tricks in answering multiple-choice tests than women, who tend to be more methodical in their process. Second, more women tend to suffer from test anxiety, and are more comfortable answering free-response questions, where they can express their fulsome understanding of a question, than multiple-choice, where they are more prone to second-guess themselves, furthering their anxiety.11 Such test questions skew educational evaluations, discouraging smart and talented women from succeeding in school and adding to their frustrations with the education system. Apart from being heavily reliant on multiple-choice questions, nearly every standardized test written in our schools is timed. The countdown of the exam clock is perhaps the most anxiety-inducing aspect of the test experience. Every moment spent on a question is a moment you don’t get to work on other questions. As the clock counts down, anxiety climbs.


  The test stops being about answering questions correctly and becomes an exercise in answering quickly. Timed tests assume that knowledge and learning are about memorization and quick recall. In a world where Internet access is available on many people’s phones, let alone their computers, and information on virtually anything is readily available almost anywhere, the usefulness of memorization is questionable. Even without access to information-rich Web resources, real-life situations rarely require people to remember facts, formulas, or processes on the spot. Other than trauma surgeons and athletes, how many professions require immediate reaction to a problem? How many workplaces prevent people from planning and strategizing about a problem before formulating a plan of action? As Alfie Kohn asks: How often are people forbidden to ask their coworkers for help?12 Similarly, how many jobs prevent workers from having access to information relevant to their work? A company that removed manuals from the workplace would be a silly place to work.


  Standardized tests are multiple-choice, so it is difficult to design the questions for higher-level thinking. Designing a multiple-choice test to sort students on their ability to apply creative thinking and problem-solving is incredibly difficult. So what happens? Students are tested on minutiae and memorization of irrelevant facts. They are tested on whether they remember the correct spelling of Neville Chamberlain’s name, rather than the reason he was succeeded by Churchill. Complex concepts are dumbed down to simplistic definitions and categorizations. Higher-level learning is sacrificed for the desire for test questions that some children will get wrong, regardless of the reason why they are getting the question wrong. As Alfie Kohn points out, it is “easier to get agreement on whether a semi-colon has been used correctly than on whether an essay represents clear thinking.”13


  Multiple-choice, timed tests aim for objectivity and simplicity. But rarely is learning, or at least learning that is important, objective or simple. There are no doubt elements of learning that are objective or simple, or both; but those elements do not constitute the core of our learning, which is to understand. Memorizing a formula does not mean you understand it. Objectivity in tests is sacrificed in order to sort students, so questions are written to be biased, confusing, or just plain stupid.14


  All of these shortcomings of how we test lead us to ask: What good are they? If timed, multiple-choice, norm-referenced tests are not useful at evaluating students’ abilities to think creatively, critically analyze problems, or understand the material they are learning on a deep level, what are they useful for? Tests, despite their name, are not really designed to evaluate students’ knowledge of subject material. What they are truly designed for, their real underlying purpose, is to sort and rank students. The primary purposes of standardized tests—the SATs, GREs, GMATs, MCATs, and LSATs—is to rank students in order to determine who gets admitted into which programs. A standardized test is a criterion for almost every postsecondary institution. Schools can only admit so many students each year, so a selection method is needed to facilitate this sorting. The most cost-effective (in other words, the cheapest) way to sort students is to use tests. Tests are not tools for authentic evaluation of the abilities and potential of students, but the “labelling of children; squeezing them into categories and limiting their futures.”15


  A test where each student scores 100 percent, even if each student excels at understanding the subject matter, is not a very good test for the purpose of admittance into college. (The question of how many people should be able to go to college, whether we should limit people’s ability to attend a postsecondary institution altogether and how much funding is provided for them, and how that affects our society, is another debate altogether.) If everyone gets 100 percent on the test, the test must not be hard enough, nor discerning enough to weed out the unsuccessful students. Yet shouldn’t we expect all of our students to get 100 percent on every test? Isn’t that the purpose of education, to learn the subject matter? Knowing something 70 percent just doesn’t seem right. So, tests are made harder. Or at least that is what test creators tell us. Too often rather, tests are simply made more arbitrary by including a lot more memorization and more questions that are deliberately vague.


  The purpose of standardized admissions tests, in theory, is to determine which students will perform the best in school. Colleges and universities want to admit the students who will most likely perform the best in their classes and subsequently be more successful in their future careers. The idea is that the resources we put into higher education should be used on the students for whom it will have the greatest effect, which, in our test-happy society, means those students who do the best on tests. This is the message that testing companies, school administrators, and politicians who promote standardized tests have repeated again and again.


  The problem, which may come as a shock, is that standardized tests have little, if any, correlation with success in college, when controlling for other factors.16 Tests such as the MCAT (the medical college admission test) do little to predict how well students do on the practical aspects of medical school, such as clinical rotations, internships, or residencies.17 The SAT is no better. One university, Bates College, decided to drop the SAT requirement for admission altogether due to its poor ability to predict college performance. Bates still allowed students to voluntarily submit SAT scores for consideration for admissions, and those who opted out submitted their scores only for the purposes of research (they weren’t used in evaluating their admissions requirements). Researchers then compared the performance of those who submitted their SAT scores (which were generally higher) to those who didn’t (generally lower) at the college. They found no statistical significance between the grades of students who did submit their grades and those who didn’t, despite the fact that those who didn’t on average scored 160 points less than those who did.18


  Students who do well on standardized tests don’t do any better after school either. There is little correlation between test scores and success in the workplace. This isn’t surprising given the fact that tests are heavily weighted toward memorization and quick thinking rather than complex problem-solving and thorough analysis. Nor do tests evaluate motivation, social skills, or work ethic, which are often much more important traits to have in the workplace. In many workplaces the most useful workers are not the ones who can remember the most facts the quickest, but those who can make the best decisions. Memorizing a particular fact in a set amount of time is pretty useless when people have easy access to information.


  So if those who do well on the SAT, LSAT, MCAT, GRE, and other standardized tests seem to do no better than others in undergraduate, law, medical, or graduate school, what are they better at? What exactly does high achievement on these tests predict? As Peter Sacks puts it, “Scoring high on standardized tests is a good predictor of one’s ability to score high on standardized tests.”19


  In the drive to create “objective” criteria that could be used to separate students for college admissions, scholarship qualifications, or future jobs, we lost the objective of actually learning. Schools became test-preparation centers, focused intently on teaching children how to write tests well, and not to authentically understand what they were learning. Standardized tests send students the wrong message. Multiple-choice, timed tests tell students that education should be arduous work memorizing facts and figures. It sends the message to students that the most important criteria for evaluation is who can cram the hardest to fit as much irrelevant information into their heads before the exam. It removes all the wonder, awe, and curiosity involved in learning new ideas, discovering ways to solve problems, and understanding how our world works and fits together. Learning about math, science, social studies, and language should include activities filled with fascination, wonder, curiosity, and a desire to learn. Instead it is an arduous labor of memorization. No wonder most students hate school.


  It is not just that tests are
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