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Foreword: The Cherry Tree Incident



Thomas Alva Edison established a light bulb factory at the bottom of a hill in Menlo Park, New Jersey. There, 75 employees toiled long into the night making incandescent bulbs. Edison, an insomniac who worked 20-hour days, hired an organist to supply music. A catered lunch was served at midnight. On one lunch break, Edison happened to mention the cherry tree on the hill above the factory. To his astonishment none of his employees knew of the cherry tree. Edison launched an investigation. He determined that 27 employees had walked by the cherry tree every day for six months and had failed to notice it.


The incident confirmed one of Edison’s pet theories, that most people don’t pay attention to the world around them. Edison felt his employees should notice things. This conviction eventually led him to compile a questionnaire to be given to those applying for a job with his companies. Edison found that most applicants, even those who came with college degrees and sterling references, were unable to answer his 48 “exceedingly simple” questions. They were not hired.


“Yet every large concern is employing many of these incompetents,” Edison said in a 1921 interview, “causing loss to the companies—and, therefore, to the public—of untold millions. If concerns would only get up a little questionnaire and have candidates for positions take this test, at the least the worst of the incompetents could be prevented from being put into positions where their gross inability results in incalculable loss.”


Much of the public must have taken Edison’s peevish pronouncement as something approaching gospel. The famous inventor was seen as the patron saint of hard work and scientific know-how. A 1922 opinion poll rated Edison as, simply, the greatest living American.


Edison’s comments about the questionnaire went viral, to the extent that was possible in the print age. A flurry of commentary, speculation, and outrage played out in newspapers and magazines over the coming months. The New York Times managed to run 23 articles and editorials on Edison’s questionnaire in the month of May 1921 alone. This included one authentic scoop: a rejected applicant came forth to recount as many Edison questions as he could remember. Soon another Edison reject chimed in. Times reporters researched the answers and printed them in the paper of record.


The Edison questionnaire, it turned out, was a mixture of trivia and mental calculation.




What countries bound France?


Who wrote Les Misérables?


Name three powerful poisons.


What is the weight of air in a room 20 by 30 by 10?


What state has the largest amethyst mines?





The Boston Herald tested Massachusetts politicians with the Edison quiz. Its headline reported: “These Men Are Ignoramuses, According to Edison.”


Journalists pressed the other great genius of the age, Albert Einstein, for his opinion. The New York Times gleefully reported that Einstein stumbled on a physics question and had “thereby become one of us.”


The physicist’s downfall was “What is the speed of sound?” Einstein replied that “he could not say off-hand.… He did not carry such information in his mind but it was readily available in textbooks.”


Edison complained that the widespread exposure of his questionnaire had made it harder to recruit competent employees. He vowed to “make up new lists of questions,” warning that “these will be copyrighted, and anyone using them as an Edison questionnaire will face a lawsuit.”


By June 1922 Edison had devised a new set of 150 questions. This second list was likewise quickly exposed. It included more trivia (“What is grape-nuts made of?”) and also more open-ended problems:




You have only $10 in the world and are playing poker with a man you have never seen before. On the first deal he holds a pat hand. You have three eights before the draw. There is 50 cents in the pot. He bets a quarter. What are you going to do, and why?





Some employers took Edison’s advice and began using similar questions. But the questionnaire drew at least as much indignation. Columbia University psychologist Edward Thorndike was among those damning it: “I am sure Mr. Edison would prefer a man who was loyal to his family, his school, and his church, honorable in character, honest about money, willing and able to put in an eight-hour day without shirking, to a man who could perform an elaborate set of stunts, verbal or otherwise, but lacked these qualities.”


Psychologist Paul M. Dennis has argued that the Edison questionnaire played a large, under-recognized role in changing the conversation on hiring. In Edison’s time as now, job interviews were subjective assessments of how well someone would fit in. However imperfect or even misguided, the Edison questionnaire offered a new paradigm. It was an attempt to ask questions whose answers might predict job performance. This aspiration has been enduringly influential. It jump-started a century of research attempting to determine whether interviews could forecast workplace performance and to identify the questions and techniques that were most predictive. It has also led to changes in hiring practices and new types of employee assessment, some as provocative—and controversial—as Edison’s.


Recessions, pandemics, social media, and artificial intelligence are changing hiring at a chaotic pace. One constant of recent decades is that both employees and employers are more selective than ever. Graduates find themselves struggling with debt and an economy that no longer guarantees a good wage to the educated. There is the sense that landing a good-paying job is a lifeline, crucial in ways it wasn’t for previous generations. Job seekers are also concerned about the social and ethical dimensions of work. They expect to see their own values reflected in an employer. Consequently applicants spend hours online researching potential employers. This has led to a profusion of job-search apps and “best places to work” lists. Annual features by LinkedIn, Fortune, and Forbes rate salaries, perks, and zeitgeist. Inevitably the publicity focuses attention on a relative handful of well-regarded employers. In good times and bad, the most desirable employers get a dozen or more qualified applicants for every open position. In 2017 Tesla received nearly 500,000 applicants for 2,500 open positions. That’s 200 to 1—ten times more selective than Harvard.


For certain job seekers the height of aspiration is FAANG. That’s FAANG as in Facebook, Amazon, Apple, Netflix, and Google. The vampirish spelling is no coincidence. Like the Ivy League, FAANG companies are regarded with varying mixtures of envy and suspicion. Beyond that is a much more diverse circle of companies that regularly rank high in lists of best places to work. These include youth-oriented start-ups and long-established firms: Adobe, Bain & Company, Blinkist, Boston Consulting, Cisco, Deloitte, Docusign, Dropbox, Goldman Sachs, Hilton, HubSpot, Kimpton Hotels, Lululemon, Nvidia, Oracle, Salesforce, Southwest Airlines, Trader Joe’s, Whole Foods, and Workday.


With so many talented job seekers flocking to high-profile firms, lesser-known employers are finding new ways to recruit. “If you’re trying to hire competitively against companies like Google and Apple, you really need to find innovative ways to succeed,” said Kieran Snyder, CEO of Textio, a Seattle-based firm that uses digital tools to craft job ads. Twenty-first-century hiring has been compared to matchmaking. Job seekers and companies have access to more information about each other than ever before. If either party doesn’t feel completely right about a potential match, they swipe left.


“I was a 38-year-old single mom who didn’t fit the twentysomething, male-entrepreneur mold,” said Frida Polli, cofounder of Pymetrics. “I knew that career switchers like myself—including those from the military—were in the same boat.” Polli was a Harvard and MIT neuroscientist with a business idea: to use statistical techniques to make hiring fairer and more efficient. Her elevator pitch ran, “Moneyball for HR.”


She believed that employers placed too much weight on major-league credentials—a degree from Harvard or Stanford, experience with Deloitte or Google. A better system might be able to identify talent that was being overlooked.


Polli also recognized that the initial stages of hiring are the weakest link. Most of the winnowing takes place before the interview. She cites research indicating that recruiters average about six seconds per résumé, with about three-quarters of job applicants eliminated after that quick glance. Those who do sift résumés for a living may believe they’ve got the process down to a science. But true expertise is achieved by learning from mistakes. A recruiter who rejects a capable candidate never learns of it. Nor are recruiters generally aware of unconscious gender and ethnic biases in their decisions.


Many large employers have automated the vetting of résumés. Software scans résumés for keywords and word constructions relevant to a position. Those with enough hits are flagged for recruiter attention. But ultimately the résumé is not the person. Some mediocre people have impressive résumés (and vice versa). At best a résumé can tell what someone has done, not what they can do. As a midlife career switcher, Polli felt this acutely.


Polli’s company, Pymetrics, markets psychometric games for hiring. These are puzzle-like challenges that job applicants play on their phones or computers. In effect the games replace automated screening of résumés or an initial phone interview. Pymetrics’ clients span industries, from Burger King to Tesla. Whatever the employer, the games attempt to measure attributes predictive of success for a specific company and position. Here’s one example:
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? You’ve been matched with a random partner and have received $10 for participating in this game. You now have the option of sending some of that money (anywhere from $0 to the full $10) to the partner. The money you send will be tripled and given to the partner. The partner will then be given the chance of returning some, all, or none of the money to you (anywhere from $0 to $30). That’s the partner’s decision. You get to keep whatever money you get back. How much of the $10 would you like to send?





Conceptually this is like that team-building exercise where you allow yourself to fall backward—hoping to be caught by someone you don’t know all that well. You drag a marker to indicate how much money you want to give the partner, then click the Send button. In seconds you learn what the partner did, and whether you made money or lost it. There is no “right” answer for this game, but Polli has found that responses correlate with success in particular jobs. Those who send $5 or more tend to be team players suited to collaborative workplaces.


Psychometric games are part of a revolution in employee assessment. They center on so-called 21st-century skills, a catchall phrase embracing critical thinking, media literacy, entrepreneurship, collaborative prowess, ability to cope with change, and cross-cultural understanding. “Fluid, learning-intensive environments are going to require different traits than classical business environments,” Polli explains. “And they’re going to be things like ability to learn quickly from mistakes, use of trial and error, and comfort with ambiguity.”


These are components of so-called creative problem-solving ability. In 2017, psychologists Beno Csapó and Joachim Funke wrote that




problem-solving is one of the key competencies humans need in a world full of changes, uncertainty and surprise. It is needed in all those situations where we have no routine response at hand. Problem-solving requires the intelligent exploration of the world around us, it requires strategies for efficient knowledge acquisition about unknown situations, and it requires creative application of the knowledge available or that can be gathered during the process. The world is full of problems because we strive for so many ambitious goals—but the world is also full of solutions because of the extraordinary competencies of humans who search for and find them.





Those who land interviews at innovative companies are often confronted with questions testing these extraordinary competencies. Here are two examples, asked at Bloomberg and Apple respectively.




? I’ve got an ordinary deck of 52 cards. I put a joker, face up, into the deck and shuffle and cut repeatedly. Then I start dealing you cards, continuing until the joker appears. What’s the chance that the cards I’ve dealt you contain all four aces?


? You go up the mountain one day and come back down the next. In each case you leave at the same time. Will you ever be at the same place at the same time of day?





These are sometimes called out-of-syllabus questions. They are not a test of how well you remember textbook rules. It may not even be clear where to begin in answering. This is the realm of creative problem solving.


Many employers value problem-solving skills because this proficiency fits in with the view they have of themselves as innovative and disruptive. They are looking not just for employees with a narrow domain of competence but those who can learn new skills. Out-of-syllabus questions nudge the applicant out of a comfort zone. That does not mean that anything goes in answering them. Imagination must be channeled through the question’s constraints. The interviewee should brainstorm possible approaches to answering the question; identify the best approach and pursue it; communicate her logical train of thought to others; and finally, wrap it all up with a definitive answer.


This can be easier said than done.


How is anyone expected to tackle interview games and puzzles? There are some rules. I’ll give you three.



1. Problems posed in interviews are often easier than they appear.


2. Think several moves ahead.


3. When all else fails, draw a picture.




Start with the question about the deck of cards. A common reaction is that it requires extensive calculation (and maybe a math course you never took). It doesn’t!


Look at it this way: The only cards that matter are the four aces and the joker. The dealer might as well remove all the other cards. That would leave a packet of five; he could deal from that packet, and the outcome would be the same as dealing from the full deck. That’s because you’re asked only whether the aces come before the joker. The positions of the other cards don’t matter.


Therefore, the question is equivalent to asking whether the joker is in fifth place in a shuffled packet of five cards. The chance of that is ⅕.


In the business world, there may not be anyone to tell you you’re doing things the hard way. Employers value applicants with the knack of spotting quick, easy solutions.


The phrasing of Apple’s question about the mountain is a tip-off. The interviewer probably wouldn’t be asking whether you will be “at the same place at the same time of day” unless you will. Take that as a working assumption.


To develop it, go to the whiteboard and draw a picture. In this case the picture will be a simple chart of your travels up and down the mountain.
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You set off at 9 a.m. the first day. Your elevation increases with time, though not at a constant rate. Some parts of the climb are steeper than others; you take a break for lunch; you will get tired toward the end of the day and ascend slower. Finally you arrive at the mountaintop. Your journey, charted as elevation versus time of day, is a wavy diagonal path from lower left to upper right (solid line). The horizontal part is lunch, when you stop for a rest.


The next day you again start off at 9 a.m. But now you’re at the peak elevation and your path is a downward diagonal (dotted line). It’s not an exact replay-in-reverse of the previous day. Downhill travel is faster, and you may take breaks at different times. You’ll probably reach the bottom earlier in the day. But it’s easy to see that the two days’ lines must cross. They have to cross, so long as time keeps moving forward and you keep moving downward. The point where the lines cross indicates when and where you were at exactly the same elevation at exactly the same time of day.


Those with a math or engineering background will recognize the diagram as an expression of the intermediate value theorem. This says (very, very roughly) that in order to get from Point A to Point B it’s necessary to take on all values (elevations) between A and B. The intermediate value theorem is remarkably useful for proving math theorems, for solving certain logic puzzles, and for devising algorithms. Someone applying for a coding job at Apple should recognize the theorem as a tool of the trade. Thus an interview question that seems to have nothing to do with the job may actually have a lot to do with the job.


The psychometric game about splitting $10 differs from these logic puzzles in that there is no “right” answer. Yet it demands similar modes of reasoning, including thinking a move or two ahead. To make the most of this game, you must predict how the partner will react to your choice.


Because anything sent the partner is tripled, there is win-win potential. Sending money is collectively rational in that it grows the wealth that you and the partner may share. The partner can then reward you for your leap of faith. The thing is, you can’t enforce this. The game does not allow you to communicate with the partner, not even to confirm that they have thought through the situation. The partner doesn’t have to give back anything, and there are no repercussions for being a cheapskate.


Known as the trust game, this exercise has been a staple of behavioral economics since its publication in 1995. A team headed by University of Iowa economist Joyce Berg devised the game to demonstrate that people do not always act in the rational, self-interested way assumed by traditional economic theory.


That theory says you shouldn’t trust the partner. You should keep all the money for yourself. But Berg and colleagues found that nearly everyone sent some money. The average amount was just over half the original bankroll.


Employers now use the trust game as a simple though nuanced personality test. It reveals deep-seated attitudes toward individualism, cooperation, and trust. It is used by firms hiring at-risk youth and those hiring computer science PhDs. Companies using this game first test it on their most successful employees. Job applicants are then scored on how closely their answers agree with those of the company’s best employees in their field or position.


In most cases you can’t go too far wrong by choosing $5 (half the sum you’ve been given). The $5 is tripled to $15. A generous partner might reciprocate by returning half of that ($7.50) to you. That, you might say, is the least the partner can do without being a jerk. Both you and the partner would be better off.


Accept the wisdom of sharing and you might ask yourself, Why not send the entire $10 to the partner? He’d then have $30 to split. You probably would do that, were the partner a friend, or were you able to communicate and strike a deal. But in this game you must depend on the kindness of strangers. Sending the full $10 is risky (or naïve?).


In hiring it’s the extreme values ($0 or $10) that may raise red flags. Nevertheless, lower values of a few dollars may be optimal for more solitary or negotiation-intensive professions. Higher values are suitable for people-oriented lines of work where getting along is crucial.


Applicants who interview at selective companies can expect to encounter just about every common type of question, from the usual HR staples (“Walk me through your résumé,” “Where do you see yourself in five years?”) to grueling work assignments. But the most provocative and misunderstood questions are those that test 21st-century skills. This book will explore that phase of contemporary hiring: the use of logic puzzles, brainteasers, weird estimations, and psychometric games. It will help you understand why these assessment techniques are being used, and what employers hope to learn from them. Most of all it will tell how to succeed at them to win job offers.


This book is divided into three parts. The first is a quick history of attempts to predict job performance. It covers the rise and fall of intelligence and personality testing; the concept of adverse impact and attempts to eliminate bias in hiring; the development of behavioral interview questions, work sampling, and group interviews. It surveys scientific efforts to assess the value of hiring interviews as predictors of workplace performance. It explains why interviews are generally less predictive than most of us believe, and why this fact has done almost nothing to dislodge the custom. Both the successes and the failures of hiring science have led us to where we are today.


One chapter traces the use of puzzle-style questions in hiring, from World War II code breakers to Silicon Valley. Another chapter looks at how psychometric games have become an important part of hiring and analyzes the prospects for the field’s most ambitious goal: the minimization of gender and ethnic biases in hiring.


Part II explores the psychometric games most commonly used in hiring. The games draw on well-known experiments from psychology, behavioral economics, and game theory. They say much about the taker’s personality—and human nature as well. Despite the belief that applicants can’t prepare for psychometric games, outcomes can be improved by knowing what to expect. At many companies, performance on the games determines who is invited to an interview and who gets a job offer.


Part III reveals and supplies answers to the most perplexing questions posed in interviews at selective employers. More than that, it is a tutorial on creative problem-solving. In the contemporary understanding, problem-solving is a learnable skill, valuable in the workplace as well as in job interviews. It is therefore important for job seekers to understand the unwritten rules of problem-solving. The interview questions are grouped into short chapters demonstrating shared approaches to a solution. By the time you complete this book, you will have learned a set of techniques that can help you answer questions you’ve never encountered before.


You don’t have to be in the job market to enjoy this book. Games and puzzles say much about how our minds work. They challenge us to explore new ideas and to better understand other people—and ourselves.













Part I



A Short History of Assessment













Army Alpha



In 1917 Harvard’s Robert Yerkes assembled a dream team of American psychologists in Vineland, New Jersey. Their mission was to devise a cognitive test for US Army recruits. The “Army Alpha” test was intended to help slot inductees into suitable positions. It would identify candidates for officer training and flag those not mentally fit for service. Because recruits differed greatly in educational background, the psychologists’ assignment was to measure both “common sense” and intelligence while relying as little as possible on knowledge of schoolbook facts. The Army Alpha test drew heavily on the pioneering intelligence test devised by Alfred Binet in France. But it also tested knowledge of American pop culture trivia; and the ability, important in military life, to follow apparently senseless instructions to a T.




If 4 is more than 2, then cross out the number 3, unless 3 is more than 5, in which case draw a line under the number 4.







1 2 3 4 5 6 7 8 9







Got that? The correct response is to cross out the number 3.





A second test, “Army Beta,” attempted to transcend even language. Purely visual, it was administered to recruits who were illiterate in English or had flunked Army Alpha.


About 1.75 million inductees took the Army Alpha test in the World War I era. Scores were letter grades ranging from A (“very superior”) to E (“very inferior”). Its French roots notwithstanding, the Army Alpha test was long considered a triumph of American ingenuity. After the war, the private sector took notice. For several decades intelligence (“IQ”) tests were routine in American employment and widely endorsed by psychologists. In 1926, Princeton psychologist Carl Brigham adopted the Army Alpha test for college admission. This became known as the Scholastic Aptitude Test (SAT). As you may well know, the SAT is still around, albeit in greatly changed form.


Intelligence tests were never popular with job seekers. Almost by definition an intelligence test is difficult, and filling it out is work. Employers who used IQ tests seemed to be endorsing a one-dimensional view of human nature. It wasn’t clear that intelligence even matters that much in most jobs—any more than the ability to do one-handed push-ups does.


The advent of widespread intelligence testing demonstrated one inconvenient truth: many high-IQ people never achieve much in their careers. This undercut the case for IQ as a predictor of job performance.


There was a more pressing problem. Yerkes, Brigham, and many other psychologists associated with intelligence testing were also leaders of America’s eugenics movement. In a 1923 book, A Study of American Intelligence, Brigham wrote: “The army mental tests had proven beyond any scientific doubt that, like the American Negroes, the Italians and the Jews were genetically ineducable. It would be a waste of good money even to attempt to try to give these born morons and imbeciles a good Anglo-Saxon education, let alone admit them into our fine medical, law, and engineering graduate schools.”


It’s worth looking at a few of the Army Alpha questions underpinning Brigham’s conclusion:




The Pierce Arrow car is made in… Buffalo, Detroit, Toledo, Flint?


Alfred Noyes is famous as a… painter, poet, musician, sculptor?


Velvet Joe appears in advertisements for… tooth powder, dry goods, tobacco, soap?





Like Thomas Edison, Army Alpha’s creators assumed that smart people would know the things that they themselves did. The Army Alpha test trivia was taken from the culture of urban, affluent, white Americans who owned cars and radios, read newspapers, and were familiar with long-running ad campaigns. The Army tests, however, were given not just to urban elites but to draftees from rural communities with little exposure to consumer culture, and to urban immigrants who had arrived in the United States only a few years previously and spoke a language other than English at the dinner table. Unsurprisingly, these groups scored consistently lower on the tests. Nor is it surprising that nearly everyone reading these words today would qualify as an imbecile. The culture of the early 21st century is radically different from that of 1917.


In 1930 Brigham did something almost unprecedented in the history of American racism. He admitted he was wrong. Brigham published a paper, “Intelligence Tests of Immigrant Groups,” explaining how the Army Alpha test was unsuited to cross-cultural comparisons and disowning his former belief that it could measure an abstract and ideal intelligence. He recanted his 1923 book “with its entire hypothetical superstructure of racial differences [that] collapses completely.”




This review has summarized some of the more recent test findings which show that comparative studies of various national and racial groups may not be made with existing tests, and which show, in particular, that one of the most pretentious of these comparative racial studies—the writer’s own—was without foundation.





Intelligence is usually defined as the ability to learn. Learning, however, is a process that takes place over time. It is not easy to measure that process in a static test. For that reason Army Alpha and IQ tests settled for measuring what the test taker had learned. This may be a set of facts, or it may be skills such as forming verbal analogies or multiplying fractions. The core assumption is that those who are naturally good at learning things will have already learned many things. And they will have learned the things on the test.


But the things people learn depend on culture, economic class, and personality factors such as motivation and curiosity. By their nature intelligence tests confound these factors with cognitive ability, and it’s hard to disentangle them.


The eugenic genie was not so easily put back in the bottle. One of the Army Alpha psychologists, Henry H. Goddard, established IQ testing at Ellis Island. He reported that most incoming immigrants were “feeble-minded” (though this applied only to those in steerage, not first class). Such claims, along with Brigham’s book, influenced US lawmakers to discourage immigration from any but “Nordic” nations. In Germany of the 1930s Adolf Hitler came to power praising America for its support of eugenics. But the rise of the Nazi regime and the horrors of the Holocaust, filling the news and dominating the intellectual conversation, dampened whatever enthusiasm mid-century America had for eugenics and the racial theories behind it. Intelligence testing came under suspicion as well.


Adverse Impact


A 1971 Supreme Court ruling, Griggs v. Duke Power, proved to be the last straw for the widespread use of IQ tests in American hiring. The defendant was Duke Power, an electric company based in North Carolina. The firm long had a policy of segregating its work crews. African Americans were consigned to a separate division, with lower pay. This became illegal with the Civil Rights Act of 1964. Duke nominally opened the higher-paid divisions to all races, but it required that applicants have a high-school diploma or achieve a certain score on an IQ test. In practice Duke’s Black applicants tended to be poorer and less educated than the whites, so few met the requirements. The Supreme Court found that the diploma and IQ scores were not material to a job consisting of tough outdoor labor in the Carolina backwoods. The IQ tests were being used as a loophole to perpetuate the kind of discrimination that Congress had outlawed.


The court therefore ruled that even neutral requirements or tests can be discriminatory, if they cause disproportionately few members of minority groups to be hired or promoted. This was termed adverse impact.


With Griggs v. Duke Power, the court weighed in on what “fair” means in hiring, an issue of some philosophical complexity. It affects contemporary companies that write diversity into their mission statements. Consider an archetypical Silicon Valley problem: a bro-culture company that is overwhelmingly male. Say it has 100 jobs to fill and there are 1,000 applicants, 400 of them women. Of the 100 best-qualified applicants (assuming this could be objectively determined), 55 are women. How many of those hired should be women?




(a) About 40, because that reflects the gender breakdown of those who chose to apply to the company. Men applicants and women applicants should have equal chances of being hired.


(b) About 50, because about half the world is female. The demographics of new hires should match those of the general population.


(c) About 55, because that’s the percentage of women among best-qualified applicants. The best-qualified people should be hired, regardless of gender.


(d) All 100, because the company already has too many men. New hires should correct for old biases.




There is a case to be made for each of these answers. Most employers prefer the meritocracy answer (c) because they want the most capable workforce possible. They would like to believe that diversity can be achieved without ever passing over someone who is more qualified.


US law recognizes the right of employers to hire the most qualified people. But in the event of a discrimination complaint, an employer may be required to prove that its assessment methods can identify those who will succeed in a job. (It is not so easy to prove anything in the realm of hiring.)


In effect, the adverse impact doctrine endorses answer (a). The proportion of women hired should ideally equal the proportion of women among the applicants. An employer that meets this standard has an easy defense against discrimination complaints.


Today adverse impact is defined by the four-fifths rule, adopted by the Department of Justice in 1978. This advises large employers to hire similar percentages of applicants from all “protected classes.” These are groups that are protected from employment discrimination by law. Examples include groups defined by gender, ethnicity, religion, national origin, age, and disability. That covers a lot of territory, and some states add to the set of protected classes.


The four-fifths rule asks employers to compute the percentage of applicants hired for each protected class. The smallest such group percentage should be no less than four-fifths of the largest.


That means, for instance, that the percentage of Blacks hired can range from 80 percent to 125 percent that of the percentage of whites hired. Should it fall below 80 percent, a Black applicant could claim discrimination by race. Should the ratio rise above 125 percent, a white applicant could claim discrimination.


Because the four-fifths rule supplies a little wiggle room, the (a) and (c) philosophies may not be too different in practice. But there’s no guarantee of that. In practice, job applicants almost never have the data they would need to know whether adverse impact exists. Discrimination suits tend to be pursued only when the evidence is overwhelming.


Griggs v. Duke Power has had many consequences, some of them unintended. One was a practice known as race-norming. Say an aptitude test is known to be a good predictor of performance in a particular job. It’s also known that the test is somewhat biased by race. With race-norming everyone is scored relative to their own race (or other protected class). The premise is that an Asian who scores in the top 10 percentile of Asians is presumed to be about as qualified as a white who scores in the top 10 percentile of whites, and so on. This avoids adverse impact while allowing companies to use familiar tests and assessment methods.


In the 1970s and ’80s the US federal government and 38 US states adopted race-norming. But conservatives likened it to affirmative action and argued that it constituted reverse discrimination. The Civil Rights Act of 1991, signed by President George H. W. Bush, outlawed race-norming.


In some ways, US employment law is more specific about what employers can’t do to reduce bias than what they can. Adverse impact has made employers leery of intelligence and aptitude testing, even in jobs that clearly require mental agility. Whether adverse impact exists may depend on factors outside a company’s control. Some American companies have many highly qualified applicants from overseas, resulting in high employment percentages of certain national-origin classes. This can create adverse impact even for normally favored groups like American whites. An opposite problem can occur if a disproportionate number of unqualified people from one protected class apply to a company.


Nevertheless, today’s employers have considerable power to determine who applies. The job listings people see are based on what sites like LinkedIn or Facebook know about them. Generally speaking, that’s a lot. “Just like with the rest of the world’s digital advertisement, AI is helping target who sees what job descriptions,” said Aaron Rieke, managing director at Upturn, a digital technology research group. A company that needs more qualified women or minority applicants has ways of reaching them.


The legal, scientific, and philosophical thinking about adverse impact has thrown into sharp relief a paradox. It is not too hard to devise assessment methods with considerable power to predict job success. But these methods will, in general, be expressed within a certain cultural frame of reference. Talented applicants with less exposure to the method’s underlying culture will be at a disadvantage. Grappling with this is one of the foremost challenges of hiring today.


Personality Testing


In a 1996 essay psychologists Robert Hogan, Joyce Hogan, and Brent W. Roberts championed “a force for equal employment opportunity, social justice, and increased productivity.” They were talking about personality tests for employment.


The psychologists argued that personality tests do not “systematically discriminate against any ethnic or national group,” nor against the physically handicapped or aged. Thus personality tests are less likely to raise adverse-impact concerns than intelligence tests.


The personality surveys used for employment generally implement the Five-Factor Model (FFM), or Big Five. In 1961 Ernest Tupes and Raymond Christal, two US Air Force psychologists working at Lackland Air Force Base, Texas, identified “five relatively strong and recurrent factors” of personality. They had crunched data from inductees’ self-reports of personality traits, looking for correlations.


“Big Five” isn’t rocket science. It’s more like a periodic table of personality. In theory each of us can be located somewhere in its five-dimensional space. The dimensions can be memorized as OCEAN: Openness, Conscientiousness, Extraversion, Agreeableness, and Neuroticism.


These are pretty much what they sound like, except for “openness” (to experience). Openness measures curiosity and interest in adventure, new or unconventional ideas, and cultural pursuits. More broadly, openness is identified with creativity, imagination, and the ability to think in abstract terms.


Each of the five dimensions is a scale measuring a fundamental trait and its opposite. The extraversion scale put extreme extraverts at one end and extreme introverts at the other. Most of us fall somewhere in the middle. That’s true of the other four scales as well.


“Neuroticism” is the one scale given a negative (and Freudian-sounding) label. Some prefer Tupes and Christal’s original name, emotional stability. That’s considered the opposite of neuroticism, so either can be used as the name of that scale.


Tupes and Christal’s 1961 publication, in an Air Force technical report, was scarcely noticed by academic or industrial psychologists. Over the following decades, a number of teams confirmed the Big Five model. To be useful in hiring, personality-test results must predict future job performance. Data on that was thin and equivocal until the 1990s. Then a group of studies claimed correlations between test results and workplace productivity. Around the same time, it became possible to move personality testing from paper and pencil to online exams that are quick to take and quicker to score. By one estimate, 60 to 70 percent of American workers now undergo some kind of personality test in hiring. CVS, Home Depot, Lowes, Nokia, Walgreens, Xerox, and Yum Brands are among the many large employers using such tests. A 2014 estimate valued the personality-test business at $500 million a year.


Personality tests are usually self-reports. The applicant is asked to agree or disagree with statements such as “I am the life of the party.” It’s clear what most items are intended to measure. The obvious concern is that applicants can misrepresent themselves.


“Item endorsements are self-presentations, not self-reports,” wrote Hogan, Hogan, and Roberts. They argue that the test taker is not necessarily saying who he is or even who he thinks he is. He is saying how he wants others to see him. A person who claims “I finish every task I start” may not actually do so, but he is endorsing that as a value.


Personality tests are long, and applicants usually rush through them. It’s easiest to give up second-guessing and answer more or less candidly. It appears that most do. Commercial exams have been validated by comparing responses with psychologists’ in-person evaluations. Items yielding unreliable answers are dropped from the questionnaire, leaving the ones that are the best indicators of personality.


Conscientiousness (roughly, “work ethic”) is usually considered the most important Big Five attribute for hiring. Those low in conscientiousness might include the “high-IQ people who never accomplish anything”—the proverbial pet peeve of Microsoft hirers. A high extraversion score is vital for sales jobs and those dealing with the public. For other jobs it’s OK to be in the middle or even the low end of the scale. Openness to experience is expected in creative fields such as design, consulting, and advertising.


“If something very bad happens, it takes some time before I feel happy again.” Those applying for a job at McDonald’s may encounter this statement. Clicking “agree” is said to correlate with neuroticism. Such applicants are presumed to be moody and to have trouble getting along with others and focusing on their work. It is easy to jump to the conclusion that such employees bring a disproportionate share of conflict, terminations, lawsuits, and “bad luck.”


Ken Lahti, a vice president at CEB in Arlington, Virginia, claims that online personality tests can “screen out the 30 percent of applicants who are least qualified.” In short, a quick, inexpensive test allows employers to bypass complainers, slackers, and troublemakers, while zeroing in on team players with the drive to get the job done. What can go wrong?


Barnum Effect


In 1947 psychologist Ross Stagner fooled a group of personnel managers by giving them a personality test and then reporting fake results—random statements lifted from astrology books. Stagner then asked the hiring professionals to rate the accuracy of his “findings.” Most gave Stagner’s report a high grade.


The following year Bertram R. Forer pulled an even better-known stunt. Forer gave a fake personality test to 39 students. Each then received the same bogus assessment, with statements such as




You have a great need for other people to like and admire you.


You have a tendency to be critical of yourself.


Your sexual adjustment has presented problems for you.


You pride yourself as an independent thinker and do not accept others’ statements without satisfactory proof.





Just like Stagner’s HR people, Forer’s students overwhelmingly accepted these statements as descriptions of their own, unique personalities.


There is now such a substantial literature of gotcha studies that the topic has earned a name: the Forer effect or the Barnum effect (after P. T. Barnum, of “there’s a sucker born every minute” fame). These proclaim the tendency for personality assessments, even baseless ones, to be taken as accurate, provided they are general enough to apply to almost anyone, more upbeat than not, and presented with authority.


There is cause to wonder whether the Barnum effect plays a role in the popularity of personality testing (and other assessment techniques as well). “It’s intuitively appealing to managers that personality matters,” explained Michigan State University management professor Fred Morgeson. Personality tests can be especially compelling to entrepreneurs, who often come from a technology background and are learning human resources on the fly. Online personality tests are quantitative, digital, and have almost zero marginal cost. Any modern manager wants to believe they work. But what test marketers rarely disclose is that no known means of employee assessment has the predictive power that managers (and the rest of us) typically take for granted. Morgeson holds that the connection between personality tests and job performance is “much lower than the field has led us to believe.”


Behavioral Questions


Because in-person interviews remain the foundation of hiring, industrial psychologists have expended considerable resources in attempting to determine what interview techniques are most predictive of job performance. One enduring 20th-century innovation is behavioral questions. Have you ever done something your boss told you not to do? How did it work out? Describe a time when you didn’t have enough time to complete a work assignment. Tell me about a time you had to deal with a customer making an unreasonable demand.


Interviewers see behavioral questions as an informal personality test. The rationale is that it’s easy to check off good qualities on a test but harder to fabricate a coherent narrative. The stories that behavioral questions elicit tend to be truthful (more or less) and say something about how the applicant will handle similar situations in the future.


Behavioral questions have been updated with video interviews and artificial intelligence. HireVue markets a widely used video platform in which job applicants answer a set of behavioral questions as their phone or computer records video. “We capture tens of thousands of data points—emotions, words you use, active versus passive verbs, how often you say um,” explains Loren Larson, HireVue’s chief technology officer. “If you never smile, you’re probably not right for a retail position.”


The system is not exactly a lie detector, but it does parse tone of voice and facial expressions to judge sincerity and nervousness. Though a recruiter can review interview videos, candidates can be rejected without any human ever seeing their interview selfies. (How sad is that?) HireVue clients include the Atlanta Public Schools, Boston Red Sox, Delta Airlines, Carnival Cruise Lines, Ikea, Intel, Kohler, Kraft Heinz, T-Mobile, Unilever, and Urban Outfitters.


Whether in-person or virtual, behavioral questions are well regarded by the human resources profession. Job seekers may view them as relatively easy and low-pressure. They can be minefields, however. Behavioral questions offer an invitation to vent about bad bosses, conniving coworkers, and cruel luck. Unfortunately, the interviewer doesn’t know your horrible boss, not unless his indictment was on the news. The more you complain about a bad boss, the more the interviewer may suspect there was fault on both sides. The interviewer may be concerned that people who complain a lot can be difficult; that the way you talk about your current boss and coworkers is a preview of how you’ll be talking about your new company, if hired.


Behavioral questions are not immune to the Barnum effect. Interviewers may place too much faith in the ability of an offhand anecdote to reveal personality. These questions have also become a victim of their own popularity. “Anyone can talk about themselves for 15 minutes,” observes Boston-based digital strategist Brett Rudy. He finds the standard behavioral questions “useless because everyone has prepared for them.” All but the greenest job seekers are aware of the common questions and have been advised to walk into the interview with a set of well-polished anecdotes. As little as four might suffice, covering




• The time you didn’t have enough time/money/resources to meet a goal


• The time a difficult colleague/customer/boss wanted you to do something unethical or stupid


• The time you made a big mistake (and learned from it or fixed it)


• The time you exceeded all expectations




Should an interviewer ask a truly original question, which is rare, a savvy applicant does what any politician does. “That’s a good question. Let me say this…”—segueing to one of the canned anecdotes.


Work Sampling


Luis Abreu is a user-experience designer based in Brighton, England. After a 2014 conference he wrote an online article summarizing privacy and security updates in Apple’s iOS 8. The article became popular with developers, and Abreu received an email asking whether he “might be open to exploring career opportunities at Apple.”


Abreu replied, “Absolutely!”


This was followed by three phone interviews and five FaceTime interviews, each about half an hour long. Three weeks later Abreu received the coveted invitation to Apple headquarters in Cupertino. Apple paid Abreu’s airfare and a three-night stay in a hotel.


The on-site interviews, heavy in sample work assignments, took the better part of a day: six hours, plus a working lunch, and a dozen interviewers. Abreu returned to Britain and a week later got an email saying, “We will not be moving forward with your application.”


Many who have interviewed at Apple’s Spaceship headquarters tell an all-too-similar tale: 1. Apple contacted the applicant out of the blue. 2. The decision process involved a dozen interviews spanning three months or more, with Apple springing for expensive travel and hotel. 3. Apple rejected the candidate in a curt email.


Such is the state of hiring at many selective employers. Companies are willing to interview many hyper-qualified people, only to reject most of them. This is the no-false-positives philosophy in practice. It seems to work for Apple—but not always for the job seeker. “My time was definitely a commodity for them,” said another Apple applicant (who went through the whole process twice and was rejected twice).


Work sampling is another pillar of contemporary assessment. Applicants are given sample assignments, such as developing a marketing plan, coding an app, or drafting a contract. They are required to complete the work either in the interview or by a time limit. Microsoft pioneered work sampling—and with it the daylong marathon of interviews. Today work sampling is virtually universal in the technology industry and widespread in fields demanding specialized skills.


The premise of work sampling is that the proof is in the pudding. How an applicant performs on a technical task ought to forecast how that applicant would perform similar tasks on the job. Both common sense and research support this belief.


Work sampling is relatively costly for employers. It demands that multiple technical employees take time out of their day to conduct interviews or examine completed assignments. Consequently, Microsoft and other employers have ways of abruptly terminating unsuccessful interviews. SpaceX has a policy of halting the interview process the moment one interviewer decides an applicant is a bad fit. Elon Musk decreed that every hiring decision must be unanimous.


Work sampling has its discontents. “Even Mark Zuckerberg might not clear all the interview rounds because he might forget some library details of Java, and some interviewer may feel like he should know,” explained engineer Deepesh Deomurari. In the real world, coders can work at their own pace and look up things they don’t remember.


Another concern is teaching to the test. A standardized test may ask for the state capital of Nebraska, in the hope that a student who knows the answer to one state-capital question will also know the answers to others. But if everyone knows that the test asks for the capital of Nebraska only, teachers may skip the others. This improves scores, making teachers and students look good in a metric-obsessed age. But really the students haven’t learned much.


The equivalent for software engineers is the “LeetCode interview.” LeetCode is a popular coding and interview-prep website that offers engineers hundreds of typical technical questions and interview work assignments. The right side of the LeetCode window is a code editor allowing the user to type in code in a selected language. The code can be executed (to see how well it works) or critiqued by other users. LeetCode offers a path for anyone, from 10-year-old prodigies to mid-career switchers, to learn coding. It allows users to conduct mock job interviews with questions, rated by difficulty, that have been asked at specific companies. Other sites, such as HackerRank, InterviewBit, and Topcoder, offer similar features.


The result is that coders prepare by studying popular technical questions, and interviewers, who are often at a loss for good questions and work assignments, may source them from the code practice sites. This leads to “over-optimizing for one single thing,” as one Cisco engineer put it. Candidates become good at answering the kind of questions that LeetCode poses. These typically involve finding efficient, counterintuitive answers to bite-size challenges. These can indeed be the building blocks of real applications. But LeetCode questions have been faulted for failing to address the big picture—“the ability to think about the overall architecture of the problem,” one Google employee said. This ability draws on a much wider body of knowledge, intuition, and skill. Another engineer asked,




Does anybody believe LeetCode-style problems are a good indicator someone is a good engineer in their specialized field? I’ve had this discussion with FAANG interviewers before, and every answer is always, “Do I personally think it matters? No, but I guess it can help you understand the way somebody solves problems.” It honestly sounds like most interviewers don’t even believe in what they’re assessing the individual in, but are forced to defend the way they’re asked to do it. Everybody is aware of the fact that FAANG interviews have become nothing more than LeetCode grinding sessions.





This has been a losing case. Work sampling is a noisy indicator (like everything else), but there does not seem to be a better way of measuring competence in a specific, definable skill set. Even a candidate who has crammed for the interview has learned something and demonstrated motivation.


Human resources people at selective companies don’t lose much sleep over LeetCode. They speak rather the language of false positives and false negatives, coinages long used at Google. A false positive occurs when a candidate aces the interview and is hired, yet turns out to be an unsuccessful employee (a “regret hire”). The converse is a false negative: a candidate who would have been a good employee yet is rejected because of a bad interview performance.


It might seem that both cases are equally bad. Or it might seem that the false negative is the greater injustice. But the organizational mindset is different. “I’d rather interview 50 people and not hire anyone than hire the wrong person,” Amazon’s Jeff Bezos has said. No one gets blamed for a false negative. A company has no way of knowing it passed up a great applicant. But false positives become part of the team. Fellow workers have to work harder to clean up the underperformer’s messes. Should it become necessary to fire a bad employee, that is a costly and emotionally draining process. A false positive reflects poorly on everyone who approved that hire, incentivizing caution. When a company has many qualified applicants, why take any chances at all?


Group Interviews


Unlike most tech firms, Apple is also a global chain of retail stores. New Apple Stores have been known to get 50 applicants for every open position. It’s impractical to screen everyone one-on-one. Instead, Apple resorts to a group interview. Dozens of applicants are brought together in one large room for an exercise that melds personality test, reality show, and pep rally. Typically, a couple of Apple employees act as interviewer-emcees, posing questions or games to the group, with candidates answering in turn. One common example is, “Tell us something about yourself. The group will guess whether it’s true.”


Most people are bad liars (the basis of behavioral questions). The wisdom of crowds is fairly good at spotting deception. But it doesn’t matter whether you “win” this game by fooling the crowd. Apple isn’t going to hire you for being the most convincing liar.


Instead, a group interview is a speed date. Applicants don’t have much time in the spotlight to impress the interviewers. A good strategy is to turn questions back to job-relevant qualifications whenever possible. If you started an Instagram account for a K-pop star in middle school and got 100,000 followers, this is an invitation to mention it.


You may have heard this advice for blind dates: watch how your date treats the waiter. That’s what kind of person he or she really is. Apple’s group interviews work much the same way. The interviewers will above all be watching how candidates treat other candidates. That says as much or more about their workplace performance as how they interact with the interviewer. Successful applicants will introduce themselves to others and mingle—and avoid bad-mouthing and backstabbing.


Oddball Questions


Group interviews, as well as the one-on-one kind, often include “oddball questions.” This is a catchall term for any question that is out of the ordinary. Some oddball questions are, let’s face it, silly:




What’s your superpower?


Who’s your favorite Disney princess?


You’re a new crayon in the box. What color would you be?





Such questions have no right answer. You may be told (smugly) that there is no right answer. Interviewers ask such questions to signal how hip, creative, and youth-oriented they think they are. Questions like these are part of the cult of culture fit. The employer believes the company has a unique culture, and this culture must be preserved by hiring only those who will fit in, as revealed by answers to more-or-less frivolous questions. Though culture fit might be understood as the antithesis of diversity, both buzzwords are often mentioned in the same breath.


“What would you do in the event of a zombie apocalypse?” Ashley Morris, CEO of Capriotti’s Sandwich Shop, asks this question of applicants. “There really is no right answer,” Morris says. “The hope is that for us, we’re going to find out who this person is on the inside and what’s really important to him, what his morals really are, and if he’ll fit in on the cultural level.”


Larry Ellison, cofounder of Oracle, has recruiters ask, “Are you the smartest person you know?” Answer no, and the follow-up is, “Who is the smartest person you know?” Oracle’s recruiters then try to hire that person. (So goes the legend.)


Warby Parker’s signature question is, “What was the last costume you wore?” According to cofounder and CEO David Gilboa, this tests for the “fun and quirkiness” of the Warby Parker brand. “If we hire the most technically skilled person in the world whose work style doesn’t fit here, they won’t be successful.”


Venture capitalist and PayPal cofounder Peter Thiel created a buzz by revealing that his favorite interview stumper is “Tell me something that’s true that almost nobody agrees with you on.” Explained Thiel, “It sort of tests for originality of thinking [and] for your courage in speaking up in a difficult interview context where it’s always socially awkward to tell the interviewer something that the interviewer might not agree with.”


Thiel reports that the three most common answers are “Our educational system is broken and urgently needs to be fixed”; “America is exceptional”; and “There is no God.” He judges all to be poor responses. In the first two cases the opinions are hardly so unpopular that “almost nobody” agrees with them. Of the third Thiel (a gay Christian libertarian) says, it “simply takes one side in a familiar debate.”


Like that old standard, “Name your worst fault,” Thiel’s question poses a dilemma. A good answer must be convincing, yet extremely unpopular. As at the Thanksgiving table, it’s usually best to steer clear of politics and religion. You should also think twice before picking sides in a controversy in your line of work. The interviewer probably thinks he’s more of an expert than you are, and he may hold the opposite view.


Thiel has written that successful companies are founded on “open but unsuspected secrets about how the world works.” He cites Airbnb, Uber, and Lyft as companies that recognized the truth that many people have homes or cars they’re willing to rent on a short-term basis, given a simple way of doing so. Good responses to Thiel’s question are those that could be developed into a business pitch. Talk about what you believe people would be willing to share, lend, sell, or donate, could an app match them to a suitable recipient.


Venturing into similar territory is “Do you seek permission or seek forgiveness?” The interviewer is asking whether you get your superiors or authorities to sign off on novel initiatives (“seek permission”), or act first and deal with the consequences later (“seek forgiveness”). It’s safe to assume that interviewers who ask this question see the “seek forgiveness” answer as more entrepreneurial. They’re thinking of something like the electric scooter industry, which put its vehicles on urban sidewalks without waiting for regulatory approval.


That’s not to say you should endorse the forgiveness answer wholeheartedly. This question bears comparison to one popularized by Tony Hsieh at Zappos: “On a scale of 1 to 10, how weird are you?” You’re supposed to be weird, just not too weird.


In this case, all companies and organizations are hierarchies that expect their employees to go through channels. No one wants an employee who’s always responding to the voices in his head. When an organization or a society’s rules are clear, one should ask permission. Anything else will waste your time defending positions on which you are sure to lose. The sweet spot for disruption is when the rules haven’t yet been invented. Then a bold, overall beneficial initiative has the best shot at success.
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