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        Preface to the Revised and Updated Edition

      
      When the original edition of this book was first published in 2017, it engaged with a moment of considerable interest—and angst—about technology and automation. Readers of the news endured a torrent of headlines about how “the robots will eat our jobs.” Screeds in the media about globalization and outsourcing gave way to treatises explaining how algorithms and “big data” would replace human labor. And awareness of artificial intelligence—that is, the ability of computers and machines to learn without direction, adjust to new inputs, and perform human-like tasks—was beginning to needle the public consciousness.

      In the intervening years, humanity has experienced a global pandemic, attacks on democratic institutions and civil society, and an invasion in Europe not seen since the 1940s. The planet storms and burns in the throes of climate change, while millions cry out for racial and economic justice. And, once more, artificial intelligence is at the fore.

      On November 30, 2022, an artificial intelligence research laboratory called OpenAI launched a technology, ChatGPT, that presented much of the world its first encounter with generative AI. The world reacted with astonishment, delight, and more than a little alarm. As readers are no doubt aware, ChatGPT instantly generates elaborate text in eloquent, natural-sounding language. It is inhumanly well-read, having consumed much of the information on the Internet prior to 2021, and is capable of whimsy, even humor. It is also prone to weird errors and fabrications. Like all technologies since a sliver of flint, it can be used for good or for harm. And like all foundational technologies, it is poised to change the work people do, and therefore change our economy.

      That is why I have revisited this book with an eye toward updating some of the concepts articulated in the first edition. The book was intended as a blueprint for reforming higher education on the eve of the AI age, and now that age has now assuredly dawned. And, in my opinion, its arrival has wholly supported the first edition’s call for a new curriculum, called “humanics,” that is reinforced through experiential and lifelong learning. Yet there are elements that bear revision.

      Critically, chapter 3, “A Learning Model for Today” has been updated to account for new aspects of technological, data, and human literacy that were not as essential with earlier generations of AI but have now come to the fore. For example, the definition of “data literacy” now includes the imperative to distinguish reliable AI-generated data from inaccuracies and lies. The discussion of “cognitive capacities,” likewise, has been elaborated beyond its original focus on entrepreneurship, cultural agility, and other characteristics, to reflect a more expansive view of humanity’s mental abilities.

      Chapter 4, “The Experiential Difference,” and chapter 5, “Learning for Life,” expand on the first edition’s arguments to explain why the specific approaches of experiential learning and lifelong learning are more resonant—and necessary—than ever before in light of AI’s ongoing transformation of work and society. Chapter 4 explores how experiential learning is even more essential for students striving to stay ahead of fast-moving changes in the workplace, such as AI’s thinning of entry-level jobs. Chapter 5 makes an enhanced case for lifelong learning to become the default approach for education going forward, as AI-driven changes compress the business transformation cycle, making nearly all employees prone to obsolescence—unless they have the opportunity to access just-in-time upskilling and reskilling opportunities. This chapter also illustrates the impact that lifelong learning can have, not only on individuals striving for professional advancement but on the prosperity of communities outside the boundaries of the innovation economy.

      Throughout the second edition, I have attempted to relate the discussion of artificial intelligence to other grand challenges such as climate change, economic inequality, and social cohesion, making the case that both AI and these related problems have increased the imperative for individual reinvention. What remains constant is my certainty that higher education is the ideal vehicle for the task.

      Joseph E. Aoun, President, Northeastern University

      September, 2023
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        Introduction

      
      Thousands of years ago, the agricultural revolution led our foraging ancestors to take up the scythe and plow. Hundreds of years ago, the Industrial Revolution pushed farmers out of fields and into factories. Just half a century ago, the technology revolution ushered many people off the shop floor and into the desk chair and office cubicle.

      Today, we are living through yet another revolution in the way that human beings work for their livelihoods—and once again, this revolution is opening old certainties up to reassessment. Once again, it is being powered by new technologies. But instead of the domesticated grain seed, the cotton gin, or the steam engine, the engine of this revolution is digital and robotic.

      We live in a time of technological marvels. The advance of machine learning—the ability of computers to train themselves from data inputs called “large language models” instead of explicit programming—has propelled the rise of artificial intelligence. As economists Erik Brynjolfsson and Andrew McAfee note in their book The Second Machine Age: Work, Progress, and Prosperity in a Tim of Brilliant Technologies, society has hit an inflection point in which machines have reached their full force to transform the world as comprehensively as James Watt’s engine transformed an economy that once trundled along on oxcarts.1 Labor experts are justifiably worried that computers are becoming so adept at human capabilities that soon, there will be no need for any human input at all.2

      The evidence for this inflection point is everywhere. Driverless cars are ferrying passengers and collecting fares. Robots climb stairs and open doors with ease. Generative AI is astounding the world with its power to instantly produce language of eloquence, erudition, and wit—to say nothing of its photorealist skill with a pixel. Moreover, it is not only the power of machines that has skyrocketed exponentially but also the power of their sensors, their GPS systems, and their gyroscopes. We have given computers not only artificial intelligence, but artificial eyes, ears, hands, and feet.

      Consequently, AI has stepped into roles—and jobs—once held exclusively by members of our species. Some years ago, IBM’s supercomputer Watson—named after the company’s founder and first CEO—trounced its human competitors on the game show Jeopardy!, prompting the all-time champion Ken Jennings to declare himself an “obsolete know-it-all.” Likewise, an AI-based program by Google, AlphaGo, defeated the Chinese grandmaster Kie Je at the ancient board game Go—a game like chess, but with many more moves and outcomes—astonishing the gathered audience of Communist party officials.

      Consumers around the globe are accustomed to machine learning powering everything from our spam filters to our Amazon shopping lists and dating apps, telling us what to watch, what to buy, and whom to love. AI analyzes stocks and radiology images, designs websites and marketing campaigns, and provides customers with thoughtful, deeply informed assistance. On the battlefields of Ukraine, AI sifts through satellite and drone video feeds to give human soldiers on-the-spot knowledge of targets and enemy movements.

      AI is even robbing the Muses of their purview. With a tap of the return key, it instantly produces fiction, essays, and academic papers. Soon it will write, direct, film, and act in the entertainment we stream on our devices, delivering endless viewing tailored to our exact proclivities. Human creators spanning the spectrum of the arts are by turns thrilled at the possibilities engendered by these technologies or horrified that machines will gut their masterworks of commercial value by aping them for nothing.

      On the other hand, these technologies have given Hippocrates a welcome boost, accelerating the practice and research of medicine. As well as helping physicians screen for problems, AI matches symptoms to databases of disease, outperforming the most encyclopedic human expert. Working faster and more knowledgeably than any lab technician, it applies information about different potential treatments to a disease’s genome to design the most effective therapies. In 2020, AlphaFold, a tool developed by the AI laboratory DeepMind, predicted the shapes of more than 350,000 proteins, including all the proteins expressed by the human genome, thereby dramatically enhancing scientists’ ability to create new medicines. Nor did this tool rest on its digital laurels. Two years later, AlphaFold predicted shapes for every protein known to science.

      All this activity has not gone unnoticed. In 2022, the value of the generative AI market was $40 billion. By 2032, experts believe it will be worth $1.3 trillion.3

      But at what cost? Responses to AI range from terrified loathing to messianic rapture, but they generally cluster into three very broad categories—what I call the techforewarners, technoregulators, and technophiles.

      The first group includes some unlikely members, including a few of the progenitors of AI itself. Take, for example, Geoffrey Hinton, sometimes called the “Godfather of AI,” whose work was fundamental to the development of the artificial neural networks on which generative AI is built. Soon after ChatGPT’s debut, Hinton resigned from his position at Google, citing fears of AI’s misuse by bad actors, economic catastrophe from mass unemployment, and humanity’s extinction. “The idea that this stuff could actually get smarter than people . . . I thought it was way off,” he tells the New York Times.4 “I no longer think that.”

      His sentiments are shared by many. In March 2023, more than a thousand technology leaders, researchers, and other informed observers of AI signed an open letter stating that it presents “profound risks to society and humanity.” They included one of OpenAI’s cofounders, Elon Musk, who also called for a six-month pause on the technology’s development. A coalition of priests, rabbis, and imams gathering for a meeting with Pope Francis agreed. They issued a call for AI to “respect the human world’s ethical and moral limits” and to hew to six principles: it should be explainable, inclusive, unbiased, reproducible, and requiring a human to always take responsibility for an AI-facilitated decision. Even the CEOs of the three leading AI companies—Sam Altman of OpenAI, Demis Hassabis of DeepMind, and Dario Amodei of Anthropic—endorsed a statement in May 2023 that read: “Mitigating the risk of extinction from AI should be a global priority along other societal-scale risks, such as pandemics and nuclear war.”5

      Small wonder, then, that the voices calling for meaningful regulation of AI have also gained volume. Technoregulators in the European Union introduced a bill that would make “foundation model” creators of the technology, such as the aforementioned companies, partially liable for how their systems are used, even if they have no control over the applications in which those systems are embedded. The bill would also require tech companies to publish summaries of copyrighted data that were used to train their systems. As an increasing number of lawsuits contend that if AI is trained on works created by human beings, the owners of AI have an obligation to pay those creators for their use.

      In the United States, regulation efforts are divided between Congress, state legislatures, and administrative agencies such as the Federal Trade Commission. All of them are awash in proposals. Some proposals call for blocking the formation of AI monopolies, others for disclosing the data on which systems are trained. Many have said that AI-generated content should bear a “watermark” identifying it as an inhuman creation, although no one is certain how this might actually work. The design choices that go into AI systems are rarely value-neutral, and data is a mirror on its source, skewing these systems to perpetuate existing inequities—take, for example, the credit algorithm that disproportionally denies loans to anyone who isn’t a white male.6 Left unchecked, AI bias proliferates. Since systems trained on unadulterated Internet content can quickly descend into an odious haze of falsehoods, conspiracy theories, and hate speech, there is some interest in preventing this from happening. A few legislators have even argued (perhaps wisely) that nuclear weapons and AI ought not mix.

      Other countries, too, are pushing for regulation, although their policy priorities can be drastically different. China, which leads the world in AI surveillance technologies such as facial recognition, unveiled draft rules requiring AI firms to heed the ruling party’s censorship policies—avoiding, for example, tools to generate material that besmirches leaders or brings up forbidden history.

      Yet AI’s greatest evangelists continue to keep their faith that its beneficence is near-absolute. Unsurprisingly, the most visible technophiles hail from Silicon Valley and big industry. One of the most prominent is the person who profited most from a previous technological revolution—the one that gave us personal computers. In March 2023, Bill Gates issued a lengthy blog post hailing the dawn of the AI age, comparing it to the creation of the microprocessor, the computer, the Internet, and the mobile phone.7 For his part, LinkedIn cofounder Reid Hoffman’s venture capital firm, Greylock Partners, has backed thirty-seven AI companies and counting. “I’m beating the positive drum very loudly,” he says, asserting that the technology will “elevate humanity,” perhaps by giving everyone a personal AI medical assistant or tutor.8 Interestingly, IBM’s CEO Arvind Krishna has argued that AI’s destruction of human jobs is a positive. Observing that in the years following the pandemic, some advanced economies have experienced labor shortages, Krishna notes, “We have to have technologies that help. The United States is now sitting at 3.4 percent unemployment, the lowest in 60 years. So maybe we can find tools that replace some portions of labor, and it’s a good thing this time.”9

      The purpose of this book is not to choose sides between the techforewarners, the technoregulators, or the technophiles. Rather, it is simply to acknowledge that AI is now embedded in nearly every aspect of modern life—so humans had better learn to flourish with it.

      
        A Higher Education for Our Time

        Over the past few years, my conversations with students entering the workforce and the business leaders who hire them have revealed something important: to stay relevant in this new economic reality, higher education needs a dramatic realignment. Instead of educating college students for jobs that are about to disappear under the rising tide of technology, twenty-first-century universities should liberate students from outdated career models and give them ownership of their own futures. They should equip learners with the literacies and skills they need to thrive in an economy defined by technology, as well as continue to provide them with access to the learning they need to face the challenges of life in a diverse, global environment. Higher education requires a new model and an orientation away from its dual focus on undergraduate and graduate students. Universities must broaden their reach to become engines for lifelong learning, workforce creation, and lifelong reinvention.

        Such an educational shift is necessary because the genie of AI will not stuff itself back into its bottle. In past technological revolutions, the farmers and weavers who fell prey to tractors and spinning jennies had to withstand a difficult economic and professional transition. However, with retraining, they might have found jobs on the new factory floors. Similarly, as the Information Age wiped out large swaths of traditional manufacturing, many people were able to acquire education and training to obtain work in advanced manufacturing, the service sector, or the office park. Today, old verities are melting fast, and the remedies are not obvious. But we can confidently say that jobs will grow more complex, not less. Therefore, education will remain the ladder by which people ascend to higher professional rungs.

        We cannot know what jobs AI will generate, but we can guess that these new jobs will require extensive knowledge of technology. Fifty years ago, no one could have imagined that “deep learning engineer” would be a legitimate profession, but here we are. As we traverse this unexplored terrain, we must ask: How should we be preparing people for our fast-changing world? How can education help people and society to flourish?

        As a university president, this is no small question for me. As a matter of fact, the university I lead, Northeastern, is explicitly concerned with the connections between education and work. As a pioneer in experiential learning, grounded in the co-op model of higher education, Northeastern’s mission has always been to prepare students for lives of fulfillment and accomplishment. At the same time, higher education is also an instrument for workforce creation, and essential industries such as advanced manufacturing or the clean and green energy sectors cannot function unless universities educate their employees in the most cutting-edge technologies. The rise of individuals’ careers, companies, cities, and even economies is dependent on the currency of our curricula and a workforce’s access to it. Despite this imperative, however, I believe the existing model of higher education has fallen behind the realities of the emerging AI economy—and the changes it will necessarily bring forth.

        In The Dawn of Everything, David Graeber and David Wengrow tell us of kairos, the Greek concept that societies sometimes undergo moments when their frames of reference shift, causing a metamorphosis of “fundamental principles and symbols,” replacing the old gods.10 We are living in a time of kairos, although some of the higher education sector doesn’t seem to recognize it. Even so, one of education’s foremost purposes is to furnish context and perspective, so we can envision the possibilities of what might be. With education, I believe there will remain a great deal of work for people to accomplish. Great undertakings such as restoring the environment and ending poverty will demand all the human talent that the world can muster. Machines will help us explore the universe, but human beings will face the consequences of discovery. Human beings will still read books penned by human authors and be moved by songs and artworks born of human imagination. Human beings will still undertake ethical acts of selflessness or courage and choose to act for the betterment of our world and our species. Human beings will also care for our infants, give comfort to the infirm, cook our favorite dishes, craft our wines, and play our games. There is much for all of us to do.

        To that end, this book offers an updated model of higher education—one that will develop and empower a new generation of creators, citizens who can employ all the technological wonders of our age to thrive in an economy and society transformed by AI. It also envisions a higher education that continues to deliver the fruits of learning to students long after they have begun their professional careers, assisting them throughout their lives. In some ways, it may seem like a road map for taking higher education in a new direction. However, it does not offer a departure as much as a continuity with the centuries-old purpose of colleges and universities: to prepare students for the rigors of an active life within the world as it exists today and will exist in the future. Education has always served the needs of society. It must do so now, more than ever. That is because education is the usher of progress and change—and change is the defining force of life.

      
      
        A Uniquely Human Education

        Education is its own reward, equipping us with the mental furniture to live a rich, considered existence. However, for most people in an advanced society and economy, it also is a prerequisite for white-collar employment. Without a college degree, typical employees will struggle to climb the economic ladder and may well find themselves slipping down the rungs.

        When the economy changes, so must higher education. It has happened before. Society has always sought to educate people in the subjects that have been deemed most valuable. As such, in the eighteenth century, colonial colleges taught classics, logic, and rhetoric to cadres of future lawyers and clergymen. In the nineteenth century, scientific and agricultural colleges rose to meet the demands of an industrializing world of steam and steel. In the twentieth century, we saw the ascent of professional degrees suited for office work in the corporate economy.

        In much of the world today, the colonial age and the industrial age exist only in history books, and even the office age is being transformed. We live in the digital age, and students face a digital future in which artificial intelligence will perform an increasing share of the work humans do now. Employment will less often involve the routine application of facts, so education should follow suit. To ensure that graduates are “robot-proof” in the workplace, institutions of higher learning will have to rebalance their curricula and their practices.

        A robot-proof model of higher education is not concerned solely with topping up students’ minds with high-octane facts. Rather, it refits their mental engines, calibrating them with a creative mindset and the mental elasticity to invent, discover, or otherwise produce something society deems valuable. This could be anything at all—a scientific proof, a hip-hop recording, a new workout regimen, a web comic, or a cure for cancer. Whatever the creation, it must in some manner be original enough to evade the label of “routine” and hence the threat of automation. Instead of educating laborers, a robot-proof education educates creators.

        The field of robotics is yielding the most advanced generation of machines in history, so we need a framework that can do the same for human beings. In the pages that follow, I lay out the structure for a new curriculum—humanics—the goal of which is to nurture creativity, flexibility, and agency within the infinite situational contexts of life. Humanics builds on people’s innate strengths and prepares students to flourish in a world in which AI works alongside human professionals. And much as today’s law students learn both a specific body of knowledge and a legal mindset, tomorrow’s humanics students will need to master specific content as well as practice uniquely human cognitive capacities.

        In the chapters ahead, I describe both the architecture and the inner workings of humanics, but here I begin by explaining its twofold nature. The first side, its content, takes shape in what I call the new literacies. In the past, literacy in reading, writing, and mathematics formed the baseline for participation in society. Even educated professionals did not need any technical proficiencies beyond knowing how to click and drag through a suite of office programs. That is no longer sufficient. In the future, graduates will need to build on the old literacies by adding three more—technological literacy, data literacy, and human literacy. People can no longer thrive in a digitized world using analog tools. Assisted by AI, they will be living and working in a constant stream of information and instant generativity. Technological literacy gives them a grounding in how their machines tick. Data literacy enables them to analyze and judge the merit of these ever-rising tides of information. Human literacy teaches them creativity, culture, empathy, and connection, allowing them to flourish in the social milieu.

        As noted earlier, knowledge alone is not sufficient for the work of tomorrow. The second side of humanics, therefore, is not a set of content areas but, rather, a set of cognitive capacities. These are higher-order mental skills—mindsets and ways of thinking about the world. They include core capacities such as the traditional objective of liberal arts programs, critical thinking, which instills the habit of disciplined, rational analysis, and judgment. But they also encompass catalytic capacities that drive action, such as comfort with risk, and creative ones, such as innovative thought outside clearly defined parameters.

        Together, the new literacies and the cognitive capacities integrate to help students rise above AI by engendering creativity, agency, and human connection. In doing so, they enable learners to collaborate with other people and machines while accentuating the strengths of both. Humanics can, in short, be a powerful tool set for humanity.

        This book also explores how people grasp these tools. To acquire the cognitive capacities at a high level, students must do more than read about them in the classroom or apply them in case studies or classroom simulations. To cement them in their minds, they need to experience them in the intensity and uncertainty of real work environments such as co-ops or long-term internships. Just as experiential learning is how toddlers puzzle out the secrets of speech and ambulation, how Montessori students learn to read and count, and how athletes and musicians perfect their jump shots or arpeggios, it also is how college students learn to think differently. This makes it the ideal delivery system for humanics.

        A new model of higher education must, however, account for the fact that learning does not end with the receipt of a bachelor’s diploma. As machines continue to surpass their old boundaries, human beings must also continue to hone their mental capacities, skills, and technological knowledge. People rarely stay in the same career track they choose when they graduate, so they need the support of lifelong learning. Universities can deliver this by going where these learners are. This means a fundamental shift in our delivery of education but also in our idea of its timing. It no longer enough for universities to focus solely on isolated years of study for undergraduate and graduate students. Higher education must broaden its view of whom to serve and when. We must serve everyone, no matter their stage in life. We must serve the whole of society.

        Extending lifelong learning to all who seek it is not a task that universities can accomplish alone. The arrival of the age of AI demands a reinvented social compact that unites higher education, government, employers, and learners themselves. Expanding on the Cold War–era model of government support for university research that is then brought into the world by companies, this compact would convene partners across society for the task of purveying the opportunity for ongoing education to everyone. If we were to commit to such a grand undertaking, learners could reinvent their skills and careers, employers could reinvent their talent, and higher education could reinvent itself for the realities of the AI economy. The benefits to society would be incalculable.

        By 2030, planet Earth will count 8.5 billion human inhabitants, all of them possessing ambition, intelligence, and potential.11 It will be even more connected and more competitive than the one we know today. Artificial intelligence will be even more intricately intertwined into the fabric of our personal and professional lives. Many of the jobs that exist now will have vanished. Others have yet to be invented. The only real certainty is that the world will change—and with changes come challenges as well as opportunities. In many cases, they are one and the same.

        Education will determine the difference.
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        Fears of an AI Future

      
      
        The upshot is simply a question of time, but that the time will come when the machines will hold the real supremacy over the world and its inhabitants is what no person of a truly philosophic mind can for a moment question.

        —Samuel Butler, “Darwin among the Machines” (1863)

      

      In the summer of 2023, the Yale School of Management held its 134th CEO summit, convening hundreds of influential leaders in business, technology, government, and academia to discuss the opportunities and threats posed by artificial intelligence. Among panels and presentations with titles such as “Intelligence, Innovation, & Industry: Disruption without Destruction,” attendees heard from speakers such as Coca-Cola chairman and CEO James Quincey, who discussed AI’s application to marketing, and Jason Furman, the former chair of the U.S. president’s Council of Economic Advisers, who expressed worry that regulation might stifle competitiveness. While accepting a “Legend in Leadership” award, Steven Spielberg channeled The Godfather’s Vito Corleone, saying that he was for AI—as long as it didn’t interfere with his business.1

      The event also featured several polls. In one of them, 45 percent of responding CEOs stated that generative AI such as ChatGPT would be “more transformative than previous seminal technological advancements such as the creation of the Internet, the invention of the automobile and airplane, refrigeration, etc.” Far more alarmingly, another poll found that a similar number of CEOs—42 percent—believed that AI could destroy humanity in the next ten years.

      As they say, it’s not paranoia if they really are out to get you. But while machines have yet to show any predilection for exterminating our species (except in countless sci-fi movies), they have been replacing our labor ever since a sharpened stone proved to be more durable than a fingernail. The history of workplace obsolescence is almost as old as the history of work. As technologies increase our capacity for labor, the nature of labor inevitably changes. The new question we face is whether the evolution of work in the twenty-first century—now influenced by the rapid emergence of AI—will be qualitatively different from the evolution of work in the twentieth, the nineteenth, or indeed, the tenth century BCE.

      
        Elements and Work

        In physics, work is done when a force is applied to an object, moving it in a particular direction. This expends energy. In biology, all organisms expend energy to obtain nourishment and to continue the process of living, expending, and feeding.

        Throughout history, human beings have spent most of their existence expending energy on work to obtain food. But unlike many other organisms, we have invented ways to amplify that energy by harnessing forces far greater than those available to us in our teeth and musculature. Perhaps as early as a million years ago, our ancestors tamed the element of fire.2 Controlled fire was among the greatest of all work innovations—even by today’s standards. By cooking food, our ancestors were able to spend less energy in digestion, allowing us to eat useful plants like wheat and rice, destroying bacteria that damages our bodies, and reducing the effort we spend in chewing and processing. This freed us to expend more energy on evolving our enormous brains.3

        Much more recently, human beings tamed plants and livestock, vastly increasing the amount of energy we could consume and, in the case of draft animals, deploy for work. We also harnessed the element of air through the invention of sails and windmills. But when we tamed the power of steam, we found a truly reliable elemental force.

        The Industrial Revolution began with the realization that heat could cause movement, which performs work. By boiling water, you could move a piston, which could in turn move anything an eighteenth-century engineer might attach to it. Beginning with water pumps in mineshafts, machines started to do work that previously had been the provenance of strong limbs and strained backs. Within decades, this process of industrialization had transformed almost every aspect of human society.

        On the heels of this innovation, the world quickly turned mechanical, tapping into coal and then oil to generate seemingly unlimited amounts of energy. Factories and mills roared to life; railroads chugged across the countryside; gas-lit cities mushroomed with brick and iron, their populations teeming on the fruits of the seed drill and the Dutch plow. Not since the dawn of agriculture had humanity experienced such incontrovertible change.

        Yet only at the end of the nineteenth century did the full power of the technological revolution come into force. This was brought on with the taming of electricity by scientific discoverers such as Michael Faraday and inventors such as Thomas Edison and Joseph Swan. In 1881, Swan used his incandescent bulbs to illuminate London’s Savoy Theatre, and in a few short years, electricity freed humanity from billions of years of nocturnal darkness. With the development of high-voltage alternating current, engineers were able to power assembly lines and mass production, again amplifying our capacity for physical work and revolutionizing the way we live.

        Up to that point, fire, steam, and electricity were the three elemental forces that amplified humanity’s energy to perform work. But then, in the middle of the twentieth century, a new force appeared with the potential to be equally transformative. Information—expressed as the ones and zeroes in the binary code that fuels our digital machines—emerged to become just as titanic a force for change as any of its predecessors. Indeed, because digital power amplifies our capacity for mental work, it may be more transformative than any force since an ancient hominid first learned to spark a fire.

        As in physics, when a body performs work, applying force to move an object in a particular direction, the object simultaneously exerts a force equal in magnitude and opposite in direction on the first body. In other words, for every action, there is an equivalent reaction. And that, too, has been the case as the force of technology has acted on human society.

      
      
        The Return of Robin Hood

        On February 27, 1812, the young George Gordon Byron, the sixth Baron Byron, stood before the House of Lords in England to deliver his first address. Although a few days later, after Lord Byron published the first two cantos of Childe Harold’s Pilgrimage and became an instant celebrity, when he took the podium in Parliament, he was still a relatively unknown scribbler of satire and amorous verse, not yet the “mad, bad and dangerous to know” character who shocked drawing-room society. Even so, his first speech as a politician was about a scandalous event.

        As well as being the legendary home of Robin Hood, the city of Nottingham long had been a center for the manufacture of hosiery. By 1810, however, technological innovations were upending the stocking business as the town’s factory owners introduced steam-powered mechanical frames, replacing the labor of skilled artisans. While these artisans possessed highly developed skill sets, the factory owners sought to decrease labor costs and increase the output of mass-produced textiles. Angered by the poor quality of the machine-made goods and the grim working conditions in the new factories, the artisans formed secret societies under the banner of an invented character, Ned Ludd—a Robin Hood figure updated for the industrial age. Calling themselves “Luddites,” in November 1811, they broke into the hosiery factories and smashed the owners’ new machines. The uprising soon spread to surrounding communities, forcing the government to call in the military. At one point, more British soldiers were battling the Luddites than were deployed against the French in the Iberian peninsula.4

        Lord Byron owned land in Nottinghamshire and had witnessed the violence and disruption firsthand. Thus, when the House of Lords sat to debate whether to make frame-breaking a capital offense, he spoke passionately in defense of the Luddites, arguing that the rioters’ “own means of subsistence were cut off, all other employment preoccupied; and their excesses, however to be deplored and condemned, can hardly be subject to surprise.”5 In other words, if machines debased the workers’ quality of life, they hardly could be blamed for wanting them smashed.

        Byron’s eloquence notwithstanding, the act passed. Several days later, on March 2, the London Morning Chronicle published an anonymous poem titled “Ode to the Framers of the Frame Bill,” although its authorship by Byron was not hard to figure out. Among its more scathing verses:

        
          Men are more easily made than machinery—

          Stockings fetch better prices than lives—

          Gibbets on Sherwood will heighten the scenery,

          Showing how Commerce, how Liberty thrives!6

        

        For 200 years, the Luddites have been a symbol of resistance to technological displacement—and over that time, there has been a great deal of displacement of which to take stock. The invention of the tractor took manual laborers off the land and into factories. The development of automated processes in factories took employees off the assembly lines and into the corporate office park. Karl Marx warned of the effects of automation on the proletariat, and John Maynard Keynes believed that machines would cause “technological unemployment.”7

        By the middle of the twentieth century, people’s fear of displacement by machines did not apply just to factory laborers; the postwar economy of the 1940s and 1950s saw a huge shift away from manual work and toward clerical and professional work. At Northeastern University’s commencement in 1956, a young U.S. Senator named John F. Kennedy told the graduating students, “We stand at the threshold of automation, which will transform an industrialized state such as ours long before other states have even heard of it. We are already seeing new industries, new products, new processes”8—and old anxieties. A few years after his address, Kennedy’s successor as President, Lyndon B. Johnson, received an open letter from a group of prominent academics warning of technology’s potential to undermine the value of all human labor.9

        When farm laborers left their plows for city jobs, they needed new skills to function effectively in industrial workplaces. Generations later, when they abandoned their lathes and welding irons for typewriters and dictation machines, their descendants needed to upskill once more. Indeed, when grappling with technological and social changes, people have always responded by improving their education.

      
      
        The Engine of Progress

        At its best, education—especially higher education—should not regard society from a distance. It should not stand apart from it, but, rather, run through it like a thread through fabric, enlivening its patterns. Since the emergence of universities in medieval Europe, a chief purpose of higher education has been to equip students for the economic and professional roles of the day. Before Nicolaus Copernicus and Isaac Newton, universities were largely concerned with training ministers, lawyers, and teachers. The economies of medieval Italy, England, and Spain needed literate individuals to conduct affairs of the soul and the state, to record agreements, and to administer property and institutions. So that is what the colleges of Bologna, Oxford, and Salamanca produced.

        In the 1850s, the United States was mostly rural, agrarian, and unlearned. There was no more need for higher education than what was offered by a handful of colonial colleges dealing in what Cardinal John Henry Newman, the theologian and nineteenth-century intellectual, called “liberal knowledge,” the purpose of which was to prepare men “to fill any post with credit, and to master any subject with facility.” Moreover, Newman believed that the most valuable education would cultivate a man who “is able to converse . . . is able to listen . . . can ask a question pertinently . . . [is] yet never in the way . . . [and has] a sure tact which enables him to trifle with gracefulness and to be serious with effect.”10 In other words, the colleges of that age largely prepared men to become gentlemen who would thrive in a technologically undemanding but culturally rich economy and society.

        Yet even as Newman wrote, that world was changing. Just as the Industrial Revolution remade society in the image of its machines and companies, it also remade higher education. Less than a hundred years after James Watt fired his steam engine, the U.S. Congress passed the Morrill Act of 1862, granting public land to endow universities that would train a new generation of technological masters. Their goal was “without excluding other scientific and classical studies and including military tactic, to teach such branches of learning as are related to agriculture and the mechanic arts,” the new technologies of the day. They accomplished this by modeling the United States’ new colleges and universities on the great German research universities that had emerged after the Napoleonic wars.11

        The new land-grant and research universities evolved past the old liberal arts curricula to focus on nonclassical languages, the newly emerging field of the social sciences, and scientific and technological discovery. Building on scientific principles, new branches of ingenuity shot forth from the laboratories and lecture halls. Disciplines like economics, biology, and engineering coalesced around growing faculties. Instead of teaching knowledge dating back to the Greeks and Romans, higher education began to devote its energies to the active creation of new knowledge. Instead of simply cultivating the individual, universities took on the work of cultivating economic and social progress.12

        Progress required an individual’s participation, so the individual needed the appropriate schooling. As early as the 1830s, educators in the United States were looking overseas to Prussia for ideas on how to formalize a system of education for the nation’s children. Reformers such as Horace Mann advocated a form of schooling that was free, universal, nonsectarian, and that would teach children how to be good citizens and participants in a modern republic.

        In the 1840s, Mann introduced this Prussian model to Massachusetts, establishing the basis for much of the K–12 system that persists to this day. And although it now is fashionable to criticize public education as a “factory model” designed to batch-process masses of students to enter roles in an industrial economy—cutting cogs to fit the machine—it successfully educated generations of young Americans for the demands of their times. Until the 1940s, that meant joining a massive migration to urban centers and the rapid mechanization of work.

        On June 22, 1944, with American troops still battling through the hedgerows behind Omaha Beach, U.S. higher education undertook its next pivotal transformation. Anticipating the return of millions of veterans into the fold of civic life and the need to integrate them into the economy, Congress passed the Servicemen’s Readjustment Act—better known as the G.I. Bill—one of the benefits of which was provision of tuition and living expenses for college attendance.

        Not since the land-grant movement of the 1860s had there been such a dramatic widening of access to higher education. The returning veterans flooded in, soon becoming more than 50 percent of the country’s college population. By 1956, the G.I. Bill had helped more than 2.2 million Americans attend college.13 To accommodate these huge numbers of new students, higher education needed to expand radically, and this was facilitated by a huge investment to expand states’ public higher education systems, including creating a new type of school: the community college.

        Accommodating these new students also meant shifting what colleges and universities taught. In April 1947, Life magazine featured a cover story on the influx of student veterans, about whom the magazine wrote: “The veteran student is poor and hard-working. He has been around enough to make subjects like geography tough to teach. He wants a fast, business-like education and is doing his best to see that he gets it.”14 In other words, colleges’ new customers were taking stock of the economy and society around them and demanding something different from higher education institutions than what they provided before.

        World War II not only transformed the demographics and culture within university classrooms. It also changed the way they operated their laboratories and research institutes. When Germany invaded France in 1940, Vannevar Bush, then the head of the Carnegie Institution, approached President Franklin D. Roosevelt with a brief, one-page proposal for a National Defense Research Committee. The idea was to coordinate research between military officials and academics, effectively adding the weight of universities to the war effort by throwing them wholeheartedly into scientific and technological discovery. It also opened the sluices for a flood of federal money. Federal dollars launched wartime laboratories at universities such as the Massachusetts Institute of Technology, the University of California at Berkeley, and the University of Chicago.15

        The collaboration between the military and academy reached its most famous apex in the Manhattan Project, but the cessation of hostilities did not mean the end of government-sponsored research. Throughout the Cold War and beyond, government funding continued to flow to universities, buoying the creation of scientific and technological knowledge. In the 1960s, federal funding accounted for 73 percent of university research and development budgets. By 2021, it dropped to about 54 percent, but still amounts to approximately $50 billion annually.16 To say that this marriage of government and academy proved fruitful is a wild understatement: it has given the world everything from the digital computer to the jet airliner to the commercial polio vaccine. More than ever before, universities became centers of human creativity.

        Especially since the war, then, higher education has acted as a force for progress in two ways. Through knowledge creation, universities themselves have become prime engines of technological progress. When the twentieth century began, 86 percent of the world’s 1.6 billion human beings lived on farms, living and dying by firelight.17 When the century ended, about half of the world’s 6 billion people lived in cities humming with electricity.18 Human beings had walked on the moon, split the atom, and leveled whole cities using knowledge discovered by university scientists. They treated their ailments and extended their lifespans through technologies invented in university research labs. Their computers communicated through networks developed by universities spending government dollars.

        Just as powerfully, higher education has remained a force for individual progress. Universities deliver the skills people need to advance their lives as technology and the economy push forward. This happened when the G.I. Bill extended the benefits of higher education to millions of Americans, equipping them for the knowledge economy as the first tremors of globalization and automation began to tilt work from the factories to the service sector.

        It is not a coincidence that the emergence of widespread higher education and the growth of the middle class coincided in the latter half of the twentieth century. As companies grew more complex, people needed more training to fill the roles of accountant, lawyer, and manager. There was a clear link between a university degree and an employee’s ascent up the corporate ladder. Indeed, the connection between the two remains immutable. The wage premium for having a college degree had risen steadily since the 1960s—in 2023, reaching a median of about 83 percent higher weekly earnings over people with only high school diplomas.19

        Nor are the benefits solely economic. If you belong to the one-third of Americans who have the good fortune to possess a four-year degree, you will enjoy greater health, higher social esteem, and an average of eight and a half more years of life than your fellow citizens who lack one.20 In this respect—and in the United States particularly, for this gulf in lifespan does not occur in other wealthy countries—increasing college attainment would directly decrease these galling inequalities.

      
      
        A Wrench in the Engine

        For thousands of years, human beings worked the land. Two hundred years ago, machines displaced farm laborers because they were physically stronger and faster at the grueling tasks demanded by agriculture. Some of these farmers found better lives working in the industrial economy, applying themselves to rote work that required some, but not much, education. In turn, their descendants eventually began to surrender those factory jobs to machines that were more efficient at routine tasks, requiring industrial employees to educate themselves further in order to rise to better positions in corporate offices. Finally, in the late twentieth century, computers began to perform routine cognitive tasks with an efficiency that no human being could match, invading the accountancy office, the call center, and the secretarial pool.

        Cycles of automation and disruption generally have led to elevated living standards and economic growth as people found jobs performing work that machines could not. But as machines have sped up, so have the cycles. Today, we have machines that edit the genomes of the life we know, and that scan the universe for the life we do not. Machines build our automobiles and even drive them. As generative AI now races into the workplace, it is poised to replace professionals who make decisions based on information; in other words, it is poised to replace thinkers.

        This is making many thinkers anxious. Scott Semel, an attorney and technology executive, believes that machines are much better than legal associates at scanning and summarizing large numbers of leases or licensing agreements. “The AI just does the same thing over and over and over and over again,” says Semel. “People get tired. Two different people could read the same contract. Somebody could finish half of it and go home, stay out too late, come back hungover. There are lots of variables around that. And that kind of work, which is summarizing, distilling lots of data into buckets, it’s something that machines can do well.”21

        During the 2010s, economists and commentators published shelves of books forecasting the economic implications of the then-emerging generation of artificial intelligence. Predicting the end of work, a new machine age, and the debasement of the value of human labor, a sizable share of this pontification and analysis took on a Cassandra timbre. Generative AI is now putting those forecasts to an immediate test. But not everyone views AI as a threat to human labor. Colin Angle, the CEO and cofounder of robot manufacturer iRobot, notes, “When computers came in, it was going to revolutionize how people did business. It didn’t. It certainly helped people be more efficient, but it didn’t eliminate jobs so much as create opportunities to do more.”22

        Angle’s company produces the Roomba robotic vacuum cleaner, which is essentially a time-saving device, a direct descendant of the dishwasher. He believes today’s new technologies are inherently similar. We should not make the mistake of “thinking the world is a closed, zero-sum system and new opportunities won’t be created by these technologies,” says Angle. “I think history has proven that’s a very inaccurate view of how the world works.”

        Historically, he is right. There is a Malthusian gloom to the idea that the labor market is a singular clump, of which the lion’s share is eaten by robots and the scraps are divvied up by ever-hungrier humans. In reality, Malthus’s idea of abundance leading to overpopulation and collapse has proved spectacularly incorrect over the centuries. Since the Industrial Revolution first put machines in the roles of human beings, we always have found new industries and new frontiers for our talents. Instead of fighting for the same jobs, we have invented new ones.

        Admittedly, not everyone has benefited from these new jobs. When U.S. car manufacturing companies automated many production tasks in the 1980s, they stopped hiring low-education workers and began recruiting applicants with formal qualifications, reducing the opportunities available to people from disadvantaged backgrounds.23 Generations of blue-collar employees lost their footing on the economic ladder, stepping down from steady jobs to precarious wage labor in areas such as food preparation or construction. The slide has continued across many industries. In the 1970s, 52 percent of U.S. employees worked in occupations that would have yielded a “middle-class” income. By 2018, the number was 33 percent.24

        The current AI revolution differs from previous rounds of automation in that it is also sawing at the ladder’s higher rungs. Generative AI outperforms people at many cognitive tasks that were until recently considered outside the purview of machines. And because software is cheap to copy, any digital advance can be instantly replicated throughout the world. As the technology writer Martin Ford observes, “Imagine the impact of a large corporation being able to train a single employee and then clone him into an army of workers, all of whom instantly possess his knowledge and experience but, from that point on, are also capable of continuing to learn and adapt to new situations.”25 If this is our immediate future—and there are many reasons to believe that it is—we could be living in a time in which a great deal of paid human labor will disappear.

        Perhaps the most pressing question about generative AI is whether it will complement people’s skills or substitute them. According to MIT economist David Autor, AI is “helpful to the degree it complements expertise and makes people’s skill set more valuable by allowing them to do more with it. It’s harmful to the degree that it takes skills that we’ve invested in that are the basis of our livelihood and makes them so abundant that they aren’t worth anything anymore.”26 Autor relates the example of a London cab driver who has spent years acquiring the “Knowledge,” exhaustively memorizing all the streets in the city. If AI merely substitutes people’s expertise for low or no cost—say, by putting that expertise in people’s phones—it is very bad news for London cab drivers. If, on the other hand, AI complements nurse practitioners’ skills by providing electronic records, diagnostic information, and warning against harmful drug interactions, they would be able to perform more elite tasks without spending additional years in medical school.

        Regardless of AI’s talents, it nonetheless does seem that the foundational expertise of humans will still be required going forward. Autor uses the analogy of a novice electrician who knows how to strip a wire or put a circuit together, and who can benefit from a YouTube tutorial on how to replace a breaker box. A completely untrained electrician would watch the same video and promptly burn down the house.27 For universities, this suggests that there will be a permanent demand for education in baseline literacies—including how to make the most productive use of technology. For learners, it is a compelling reason to find innovative ways to utilize AI in their careers—hence the increasingly repeated observation these days that AI may not replace your job, but a human who knows how to use AI will.

        One factor that may complicate this scenario even further is the tendency of generative AI systems to experience “drift,” in which attempts to improve their performance in one area degrade their performance in other areas. In the spring of 2023, for example, ChatGPT grew less accurate and responsive at certain mathematical tasks.28 Given the complexity of the computer models, it is difficult to pinpoint the exact causes of their erosion. But their progress is far from linear, and, for the foreseeable future, humans will remain “in the loop,” testing them, tinkering with them, and correcting them.

        Predictions on whether AI will be complementary, substitutive, or overhyped are as varied as predictions on the future of the global economy. Nor is AI the only cause of uncertainty in the labor market. The COVID-19 pandemic vividly demonstrated that economic certitudes can vanish nearly overnight. The United States alone saw 8.6 million “occupational shifts” between 2019 and 2022, and the nature of work changed, with many roles becoming remote or hybrid.29 While labor markets in high-income countries remain strong at the time of this writing, pernicious inflation, rising interest rates, and monetary tightening are all muddying the waters ahead. Many developing economies have experienced slower labor market recoveries, with women, younger workers, and less educated people the most affected.30 According to a World Economic Forum report, three quarters of global employers expect the rising cost of living and slower economic growth to “drive transformation” in their organizations before 2027.31 The same report predicts a five-year structural churn—meaning job movement, with new roles created and old ones destroyed—of 23 percent across the global workforce.

        For employees, the uncertainty is palpable. Had Nostradamus obtained a postgraduate degree in labor economics, he likely would have balked from guessing at the state of tomorrow’s jobs market. All we can say with confidence is that previous generations of people turned to education to help them master the economic exigencies brought on by technology. If the past remains a guide, it may soon be a very good time to go back to higher education.

      
      
        An Educational Fix

        Education has long been the surest antidote to displacement by automation. An unemployed weaver could learn to operate machinery. A displaced machinist could learn engineering or management. This upward path was always available because even as lower-skill jobs vanished, economies grew more complex, and so did the work that powered them. Ever-higher skill sets commanded ever-richer salaries. This dynamic is still borne out in the age of AI; the difference is that with the explosive growth of technology, the skill sets needed to sustain upward mobility are increasingly advanced, and universities have a duty to meet this growing demand for learning.

        A generation ago, a person could spend four years of life earning a bachelor’s degree and confidently expect entry into a lifetime of steady middle-class employment. This is no longer the case. While college-educated professionals still command an enormous lifetime wage premium over high school graduates, the median pay for Americans possessing only a bachelor’s degree dropped nearly 8 percent in inflation-adjusted terms in 2022.32 Given the extraordinarily high rate of predicted churn in the labor market, many college graduates will soon find themselves scrambling to adjust to new roles or seek jobs for which they were not educated.

        The workers who command the most value in the market today are those with advanced degrees—particularly ones that equip them to work alongside intelligent machines in highly technical areas such as bioinformatics or cybersecurity. Recognizing this, people have responded by signing up for classes. Between 2010 and 2021, post-baccalaureate enrollment in the United States increased by 9 percent. By 2031, it is projected to increase an additional 6 percent, from 3.2 million to 3.5 million students.33

        But the fact remains that AI will keep increasing the share of skilled work that it performs. Consequently, many people are recognizing that education needs to transform into a lifelong pursuit that enables them to upskill and retrain continuously as they try to stay a step ahead of the task-eating AI systems. One report found that by 2030, “activities that account for up to 30 percent of hours currently worked across the US economy could be automated.”34 For the time being, though, lifelong learning remains the surest answer to a long, resilient, and remunerative career. However, its form and content may not be quite what the past has taught us to expect. As a matter of fact, as we will explore later on, a truly useful lifelong education may take a different form from anything that has preceded it.

      
      
        Thinking Differently

        Just as our ancestors could not compete with a steam engine in pulling a load of coal along a railway track, we cannot compete with thinking machines for their sheer brainpower and computational heft. Back in 1996, Garry Kasparov could not out-think Deep Blue, the chess-playing IBM supercomputer, and since then AI has enjoyed decades of growth in processing power and breakthroughs in training large language models. As such, the most useful education for today’s age will not just teach people how to calculate chess moves or pull metaphorical coal; it will teach people how to do what machines cannot. This means educating people to think in ways that cannot be imitated by artificial neural networks.

        Until now, keeping ahead of technology meant escalating levels of education. The ability to read a handbook once qualified you to operate a mechanical loom; a high school diploma was all the schooling you needed for a lifetime on the factory floor. A college degree was once enough to put you behind a manager’s desk, while a master of business administration or law degree opened the doors to the boardroom and the corner office. Look at the LinkedIn profiles of successful tech workers today, and you often will find that they have a master’s degree in information technology or project management. But because AI continues to learn and improve, we will need more than simply greater amounts of education to keep pace.

        Nor will we simply need education in the content that currently is in vogue among employers. One of higher education’s primary purposes has always been to impart content, but AI is upending the utility of simply knowing things. Information is instant, ubiquitous, and free. One can say that AI’s large language models use data to learn throughout their “lives,” so we need an education that teaches people to learn throughout theirs.

        We must also ask, What are we educating human beings to do? What are we, as a species, singularly good at doing? Compared with other animals, we have enormous brains that make us deft with items ranging from levers and pulleys to computer keyboards. But unlike during eras of the past, we no longer are comparing ourselves with other animals. Robots and advanced machines will soon surpass our most obvious evolutionary strengths, dwarfing us in cognition, precision, and power. At the same time, however, human beings also have evolved as supremely social animals. To survive, our offspring required the social bonds of family and tribe and the imprint of learned knowledge—in other words, of education. Mental flexibility—the ability to catch an antelope, to ride a bicycle, or to read the mood of a tense boardroom—is perhaps our species’ greatest survival tactic. At an early age, we can learn almost anything and adapt to any cultural circumstance.

        Another result of our sociability is what the historian Yuval Noah Harari, channeling Lewis Carroll, calls “the ability to believe six impossible things before breakfast.”35 We can invent, communicate, and buy into social fictions and abstract concepts (such as money) that unite us and allow us to work together in vast numbers, far exceeding the social capacities of other animals. These fictions can be myths, religions, or ideologies; they can be ideas like human rights, market economics, or national identities. The unique power of these fictions is that they enable us to cooperate on scales vastly larger—to the point of abstraction—than those of our genetic groups or physical communities.36

        In other words, we have evolved to imagine. We have evolved to be creative and generative. Other animals apply intelligence to solving problems: crows fashion tools to pluck bugs out of wood, and sea otters wield rocks on which to crack clamshells. But until now, only human beings have been able to create imaginary stories, invent works of art, and construct carefully reasoned theories explaining perceived reality. Only human beings look at the moon and see a goddess, or step on it and say we are taking a leap for all mankind. Creativity combined with mental flexibility has made us unique—and the most successful species on the planet.37

        Will creativity continue to distinguish us—especially as individual economic actors—in a world of generative AI? Many analysts predict that in the next decades, these technologies will enhance the work performed by the creative, STEM, and business professions rather than replacing jobs outright.38 Whatever the field, we will have to work creatively alongside our AI helpers. That is why our education should teach us how to do it well.

        As it has throughout its history, higher education has an important role to play in preparing people for active, engaged lives within society. But as before, it must reflect society’s demands. Increasingly, society will demand graduates who can harness the power of AI to their human enterprise and creativity. Universities already possess an extremely refined system for teaching this way of thinking. As we have seen, for many decades already, colleges and universities have functioned as loci for creativity. For generations, their research has driven social and economic progress by creating knowledge and translating it into real solutions. It is something higher education institutions do extremely well. Thus, they are ideally positioned to transfer the creative tenets of their research mission to their educational one, using them to help students develop the mental capacity to create new knowledge.

        To master the economic and societal challenges brought on by AI, higher education must continue to keep abreast of change. We cannot educate students in the manner we did in the early decades of the twenty-first century. But if our goal is to educate people of the next generation to apply their inherent human strengths to work in the AI economy, universities will have to update their own skill sets. To educate both students and current employees for the jobs of tomorrow, universities will have to adapt.

        The exact nature of this adaptation depends in large part on the exact nature of tomorrow’s jobs. And as the next chapter shows, to find out what that might be, we must look at the changing workplace.
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        Working Intelligence

      
      Like human beings, house sparrows are social animals. They roost communally, engage in group vocalizations, and are gregarious when feeding, often congregating in the vicinity of restaurants. They also display a significant amount of individual difference in their personalities. For example, in a study of house sparrow behavior, scientists found that placing unfamiliar objects on a dish of food elicited varying reactions.1 When confronted with a green plastic Easter egg or a blinking light near the dish, half of the sparrows shied away. The others proved more intrepid, fluttering to their meal without hesitation.

      On examining the birds’ brains, the scientists discovered that the fearless sparrows boasted more dopamine receptor 2 transcripts, while the cowardly ones possessed a greater number of transcripts for the estrogen receptor beta gene. It turns out that neophobia—the fear of new things, of change and the unknown—is at least in some measure to do with the particularities of the hippocampus.

      The human brain, much like the house sparrow’s, can also harbor neophobia. According to the American Psychological Association, most American adults believe that the future is bleak. In a 2022 survey, 62 percent disagreed with the statement “Our children are going to inherit a better world than we did.”2 The Pew Research Center also reports deflating spirits in recent years, with only 12 percent of Americans expressing “quite a lot” of confidence in the future, down 6 percent from 2020.3

      Of course, mass anxiety isn’t all genetic. Cable television, talk radio, and digital and social media may induce any number of derangements, including dread of the new and pessimism about the future. At the same time, fear of economic displacement is grounded in very reasonable and material truths.

      In many parts of the world, economic inequality is one of the defining qualities of contemporary life. Whereas in past generations, middle-class households comprised a majority in the United States, its members are now outnumbered by those of the combined lower- and upper-income households. This has made the economy increasingly hourglass-shaped, with the percentage of adults considered “middle income” dropping to 50 percent, down from 61 percent in 1971.4 And while wealth at the top has grown, more people have slipped to the bottom, with the share of adults living in lower-income households rising from 25 percent to 29 percent. The bifurcation into extremes of wealth and poverty has pushed the economic and social climate to a tipping point.

      The factors contributing to this state of affairs are well known. Globalization, automation, the decline of labor unions, the Great Recession, and the pandemic have all made their mark on the current condition of societies and economies. In the United States, the inequalities imposed by these forces have often been disproportionally borne by disadvantaged minority groups. When the COVID-19 pandemic accelerated the push for automation, for example, Black and Latinx employees suffered most.5 Any serious attempts to remedy our growing inequality will have to simultaneously remedy our lack of economic inclusion.

      This is no minor challenge. According to the Pew Center, middle-income households today are those that, after adjusting for size, earn an income two-thirds to double that of the U.S. median. In 2021, this meant that a three-person household would have to draw in between $52,000 and $156,000 annually.6 The manufacturing economy that once provided many of the jobs within that income range has long since gone the way of Pontiacs and Oldsmobiles. In its place, we have seen a massive shift to the service economy, often in the form of jobs with lower wages and fewer benefits than in the past. All too frequently, if you work in service, you are underpaid.

      Consider that on the U.S. Bureau of Labor Statistics’ list of the twenty fastest-growing professions, only half have a median salary that would meet the definition of “middle-income.”7 Among the ones that do, there is a healthy representation of technically oriented careers, such as data scientist, information security analyst, web developer, and statistician. But most of the expanding professions, including the booming fields of restaurant cooks and solar photovoltaic installers, earn wages that fall short of placing their members in the middle-income bracket.

      College used to be considered a ticket to that bracket, as a degree made the difference between a middle-income job or a lower-income one. This trend held steady since the dawn of the global economy. Yet recent developments, including the overheated post-pandemic labor market, indicate a shift. Major employers such as Delta and General Motors, as well as tech juggernauts Apple and Google, have announced that they are dropping the bachelor’s degree requirement for many positions.8 Maryland, Pennsylvania, and Utah no longer insist on a degree for most jobs in state government, while federal hiring appears to be moving toward an emphasis on skills instead of credentials. Even so, few dispute that tomorrow’s jobs require at least some measure of postsecondary learning—one report from the state of Washington found that 70 percent of open jobs between 2024 and 2029 would require education beyond high school.9

      Moreover, the college wage premium remains tenacious. A degree offers an immediate 25 percent dividend within a year of graduation, while even in degree-optional positions, it provides an earnings bonus of 15 percent.10 Perhaps even more valuably, a degree boosts career mobility, making it easier to recover from periods of underemployment or to land a better job in the future.

      Simply put, to obtain and keep a foothold in the middle class—to say nothing of climbing to the upper echelons of the economy—education remains one of the surest stepping stones available. Yet as generative AI moves into the workplace, the correlation between education and value in the labor market is going to change. The knowledge economy has already felt the impact of tools that perform knowledge work, and even white-collar jobs are not safe. In May 2023, the “outplacement and business and executive coaching firm” Challenger, Gray & Christmas released its periodic report on U.S. layoffs. For the first time, it tabulated national job losses to AI, counting 3,900 in the year to date.11

      Since AI is changing the nature of work, the burning question is, What sort of skills are required for people to obtain well-paid employment? Given that an integral part of higher education’s mission is workforce creation, what will employers pay human beings to do? Early evidence suggests that employees will need even higher levels of skills than before the advent of generative AI. According to a study cited by the US-EU Trade and Technology Council, 41 percent of firms that adopted AI into their operations increased their demand for employee skills. Almost none of them reported a decrease in demand.12

      Indeed, on the whole, people agree that the arrival of AI in the workplace will require employees to upskill or reskill. In a 2023 survey of 54,000 workers across forty-six countries and territories, nearly six in ten believed that the skills required in their jobs would change significantly in the next five years.13 But a difference emerged in opinions of what those skills will be. Large majorities of employees who reported having specialized training—the ones with the most education and the highest opinion of their own value—believed that the so-called soft skills such as being adaptable, critical thinking, collaboration, and leadership would be important in their future career paths.14 Only about half of the employees who reported no specialized training agreed. There’s clearly a lack of certainty on the matter.

      Obviously, different jobs require different skills, and people’s specializations funnel them into a variety of careers and income brackets. A study from the Burning Glass Institute tried to evaluate the relative monetary worth of specific skills for college graduates by major.15 Looking at both broad, foundational skills such as “leadership” and “forecasting” and specialized ones such as “public accounting” and “market research,” it attempted to pinpoint the highest-earning skills for varying college majors, and the exact wage premium that these carried. So, for example, fully 30 percent of job postings aimed at liberal arts majors looked for candidates who excelled at “strategic planning,” but the highest wages went to the ones who could perform “product management.” Most significantly, the study determined that, very often, foundational skills delivered the greatest returns regardless of the type of degree. For example, among engineering majors, “influencing,” “consulting,” and “negotiation” were all more valuable than “DevOps,” a methodology for software development and IT operations.

      Even so, the widespread deployment of AI in companies is driving up the value of technological skills. It seems as certain as the law of natural selection: if people are versed in the more desirable flavors of computer science or engineering, they will find the gates of the labor market wide open and welcoming—or they will for the moment. A few years ago, the accepted wisdom held that, since software is eating the world, we need software developers. But it is less clear what we will need now that software has finished its meal and settled down to digest. What happens now that AI is learning to program itself?

      Carl Benedikt Frey, the future of work director at Oxford University and coauthor of a study on AI’s displacement of human workers, recently told the BBC, “I think workers that don’t work with AI are going to find their skills [become] obsolete quite rapidly. So, therefore, it’s imperative to work with AI to stay employed, stay productive and have up to date skills.”16 How, then, do we best perform “consulting” or “negotiation” when we’re armed with the latest chatbot?

      
        Working with AI

        Today’s banking business is comprised largely not of accounting tables but of complex digital models. According to David Julian, executive vice president at Wells Fargo, one of the largest retail banks in the United States, “We have enormous models that have enormous implications to how we manage our business. We’ve got millions of loans, and some system has to calculate the interest.”17 At a more sophisticated level, he adds, a computer model could predict losses in the housing market in ten years’ time by tallying and analyzing quantities of data that are unfathomable by the human mind.

        Increasingly, banks are incorporating generative AI across their business functions, from marketing and sales, to customer operations, to the legal department, delivering a potential value of up to $340 billion annually and accounting for nearly 5 percent of total industry revenue.18 Every business is part of the IT sector now, and bank employees are more likely to be engineers and data scientists than tellers. Among their tasks is the construction and testing of complex computer models. “We can easily test data [that is] input into a system,” says Julian. “We can test the data that we get back. But it’s hard to test that black box. And there’s so much more reliance on that black box. I’ve had to hire a lot more folks with background skills who understand how to open up the box to see if it’s doing what it’s supposed to be doing.”

        Those background skills are similar to the ones that might appear on the résumé of a Silicon Valley employee. “It’s both math and technology majors,” Julian says of his recruits. “You have to have folks who can build the models, but more importantly, it’s the math majors who can figure out correlation. The geeks are the rock stars in financial institutions.”

        Indeed, according to the World Economic Forum’s 2023 “Future of Jobs” report, more than 70 percent of financial services organizations say that, over the next four years, “technology skills” will be of growing importance for their employees.19 Across global organizations, “AI and machine learning specialist” is the position that will see the highest percentage of new jobs added in the next half decade.

        These roles are also much prized in the legal services sector, which is adopting generative AI with gusto. In one survey, 80 percent of legal professionals agreed that the technology is creating “transforming efficiencies” for research and routine tasks.20 Scott Semel, the lawyer and technology executive, says that, years ago, U.S. law firms outsourced much of the yeoman’s work of the legal profession—research, fact checking, citation cross-referencing, and the like—to countries such as India, which has a strong tradition of professional legal training. This outsourcing has now given way to complete automation through artificial intelligence. Semel observes that contract lawyers now use AI to verify, for example, the accuracy of research on the revenue of a company involved in an acquisition. “You can red-flag things using AI that you simply couldn’t get done without an army of associates,” he says, and AI does a better job: “The lower-level kind of legal work, those guys should be worried.”21

        While lawyers have ceded much of their diligence work to software and AI, they still require linguistic skills, analytical ability, and a deep understanding of the underlying law. According to Joe Basile, a partner at the law firm Foley Hoag, “A lawyer who didn’t make the right connections would do a partial job. They would come up with a bunch of cases but potentially overlook something relevant.” Lawyers today still have to understand legal principles, draw analogies, make analytical connections, and give advice. To put it another way, they have to exercise sound judgment.

        And generative AI is no substitute. In 2023, attorney Steven A. Schwartz caused a global scandal when he used ChatGPT to conduct research on a client’s injury case against an airline, only for the chatbot to fabricate several legal precedents. David Shin, the assistant director of research at the Center for Legal and Court Technology at William & Mary Law School, called the embarrassing episode “the first documented instance of potential professional misconduct by an attorney using generative AI.”22

        Semel and Basile believe that one effect of the emergence of AI in the legal field will be to put a greater premium on the advice given by senior lawyers. “Firms that cultivate that ability to make experienced judgments and provide high-level advice are highly valued,” says Semel. Where this leaves entry-level lawyers—and the robust salaries many have typically commanded—is an open question, however.

        “Law firms could still have plenty of associates,” says Semel. “The question is, how much are they going to make? Maybe they don’t make $160,000 or whatever to go work in a law firm. It happened in medicine.” As in all matters of economics, it is a question of supply and demand. Routine legal services have become cheaper because automation has increased the supply of labor. On the other hand, the high-level legal counsel proffered by seasoned professionals still commands a robust hourly rate. Thus, until generative AI can be trusted to provide wise counsel, the higher-level legal services will still be in demand—and those who provide it will find lucrative work.

        Marketers have long since enlisted the power of big data and AI to maximize page views and reach more human eyeballs. “The media industry is run by robots,” says Grant Theron, executive vice president of global production and partnerships at advertising and marketing giant Young & Rubicam. “It runs on computers and algorithms and targeting.”23 William Manfredi, executive vice president of global talent management at Young & Rubicam, agrees that marketing today has essentially been transformed into a process of data analytics: “It’s about how you interpret the data to understand people’s behavior. What’s the insight? What’s the ‘creative’ around that, and then what are the channels?”24

        These channels are now automated. As generative AI improves, the labor it takes to translate a creative idea into a product on the screen will diminish, perhaps to nothing. And people are well aware of the implications. In May 2023, the Writer’s Guild of America went on strike to demand a contract that explicitly regulates the use of AI in their industry, prohibiting the technology from writing or rewriting “literary material,” generating source material, or training on works created by union members.25 Two months later, the Screen Actors Guild–American Federation of Television and Radio Artists (SAG-AFTRA) joined them on the picket lines, with their president Fran Drescher declaring that “artificial intelligence poses an existential threat to creative professions, and all actors and performers deserve contract language that protects them from having their identity and talent exploited without consent and pay.”26

        It’s unlikely that strikes will keep AI from producing more and more of the marketing content and entertainment we consume through our screens. The question is how we can best utilize these tools to maximize our human capabilities.

      
      
        Working with Systems

        When Pete McCabe was vice president of global services organization for GE Transportation, he oversaw the services side of a branch of the multinational corporation that constructs, deploys, and manages heavy transportation machinery—massive railroad engines and the like. Much of McCabe’s purview was the stuff of complicated software. For instance, his organization manages the flow of traffic on 800-mile-long stretches of single-track railway, determining when to shunt trains to the side to optimize delivery times. According to McCabe, “We have some very, very sophisticated algorithms to drive up to a 10 percent change in velocity, and improvement in on-time schedules and deliveries. The difference of one mile per hour for a small railroad is worth $200 million. For a big railroad it’s $400 to $500 million.”27

        Over the past decades, industrial companies such as GE increasingly have moved their business strategies away from hardware and toward software. Instead of staking their fortunes on the sale of giant trains or jet engines or industrial turbines only, they also generate revenue from monitoring them, diagnosing them, and optimizing their performance. McCabe cites the example of a hospital CT scanner. In the past, he says, “you had a sophisticated supply chain, and then you had sophisticated people who could troubleshoot. When a piece of equipment broke, you sent somebody out. They analyzed it, they replaced a part, and got the machine back up and running.”

        That was before the emergence of diagnostic software. Today, GE operates “what looks like a NASA control center,” McCabe says. “You have a room in Waukesha, Wisconsin” in which technicians monitor the machine constantly, watching its “harmonic signature” against its historical norm to spot any deviations. If a deviation occurs, algorithms check it against other variables to determine if the deviation is abnormal. They then can proactively adjust the software settings to attempt to fix the problem before the machine breaks. “In the best case, we eliminate all unscheduled downtime,” says McCabe. In other words, GE makes an increasing share of its revenue not from selling products or replacing them, but from monitoring oceans of data to keep its products running.

        The shift in emphasis from hardware to software has cut costs, improved efficiencies, and upended the skill sets needed by employees. In the past, McCabe says, “99 percent of your workforce was mechanically trained—a trade school–type education in electronics, or mechanics, or HVAC. People who could go out, and diagnose and repair these pieces.” In contrast, more of today’s employees are engineers, data scientists, and software programmers.

        Nonetheless, McCabe adds, the skills needed by his software specialists do not begin and end with a fluency in Python. Domain-specific training—even in high-demand domains like data science—is not enough. He observes that “the problems that are going to change outcomes fundamentally, whether it be in productivity, or health care, or wherever else, are going to be systems problems. It’s the interconnection points of all the discrete problems inside a function. We’ve optimized the hell out of them, and there’s always more room, but the exponential value is delivered when you start connecting the dots.”

        Systems thinking is a quality needed in any complex operation. Take the example of building an airplane engine. According to Andrea Cox of GE Aviation’s engineering quality and compliance division, an engine contains between 5,000 and 10,000 individual parts, of which an engineer can be responsible for anywhere “between five and a hundred part numbers.”28 In the past, it was sufficient for a materials engineer to understand the material characteristics of the pieces, a manufacturing engineer to understand how the parts are made, and a mechanical engineer to understand how they operate. Only the design engineer needed to understand how an individual part operates in its own design, how it fits into the design of the module, how the module fits into the engine, and how the engine fits into the airplane. Likewise, the vice president of engineering would have to understand how all the engines delivered on customer expectations, how they fit into the company’s strategy, and how they set up the next generation of sales.

        When the digital age opened the floodgates to vast new oceans of data, it became possible to accumulate ever-greater amounts of information about systems such as airplane engines. Using the data that airplane engines collect about themselves, engineers predict the future operation of a specific part much more accurately, factoring in the details of its situation—for instance, if it is being operated in the context of a hot, sandy climate or in a cold, wet one. “Instead of saying the engine has a life of three thousand hours,” says Cox, “we can say, with carrier A, you can probably run it for four thousand hours, but carrier B, you need to take it out at twenty-five hundred hours.” By thinking about a system’s living context, engineers can be predictive instead of reactive. They can harness the available data to get better results from the system as it operates in the world.

        “The expectation,” says Cox, “is to look at that part as a whole—how it’s going to end up and where and how the customer is going to feel. How can I use that data to make my customer’s world better with the hardware?” This sort of systems thinking is valued by all sorts of companies. Indeed, it is what all companies look for in managers. Nearly 60 percent of global organizations cite systems thinking as a skill that is increasing in importance for their employees.29

      
      
        Working with Humans

        Even as AI is helping companies produce products with ever-increasing levels of efficiency and systems complexity, however, it is not perfect—and, indeed, can be prone to error, and worse. It is sometimes overlooked that, despite their usually impressive eloquence, generative AI’s outputs quickly devolve into mediocrity and mendacity without human assistance. The need for “humans in the loop” is the technology’s quiet shame. “There’s a lot of human intervention in the operations of these things continuously, much like there is in the case of Google Search,” says Usama Fayyad, director of the Institute for Experiential AI at Northeastern University. “In the case of ChatGPT, sometime the queries are answered by humans. If the algorithm realizes—and this is admirable—hey, I’m in trouble, I need help, a human will jump in and start answering. It’s a mode of intervention that gets turned into training data, and the machine gets better.”30

        Fayyad notes that human beings are also required for data curation. “When you feed [the system] all the data from the Internet, you’re going to get a lot of hate speech. You’re going to get a lot of false information.” Human beings are needed to judge what counts as reliable training data—for example, quality academic journals or Wikipedia pages. “The art is in limiting the data and balancing it,” says Fayyad. “If you feed it two articles and one says, ‘Under this circumstance the outcome should be A,’ and the other says, ‘Under the same circumstance the outcome should be B,’ the algorithm has no understanding, no reasoning, no (contextual) knowledge. Its pick is either going to be random, or what’s more common. Which is how it gets fooled by fake news.”

        Judging the AI’s outputs, correcting its fabrications and flights of deviancy, and curating its data are all tasks that we cannot outsource to other AI systems. We need human specialists to perform them. And those human beings will need to relate to one another, to communicate and cooperate, and otherwise form effective, adaptable teams. Relational skills are essential to every work situation—even if we work alone, we still need to succeed in our professional relationships. Prompting ChatGPT to compose a friendly email to a client may save time, but the AI won’t know what the client said on the Zoom call last Friday. Regardless of technology, we will always have to know how to work—and play—well with others.

        Socialization is, of course, one of the primary goals of early schooling, which is why the experience of isolation and social distancing during the COVID-19 pandemic left deep scars on so many young people.31 The Zoom generation must also contend with the effects of social and digital media, which are associated with a devilish array of health and behavioral problems, including social anxiety disorder.32

        Employers are already well aware of the importance of their employees knowing how to work with others. In the skills considered “core” to their workforces, global organizations rank “empathy and active listening” and “leadership and social influence” as the eighth- and ninth-highest, just after “dependability and attention to detail.”33 A majority of organizations state that both of these skills will only rise in importance in the future.

        Whatever the industry—finance, law, manufacturing, media, or any other—employees will require cognitive capacities that equip them to work creatively and collaboratively with each other, as well as with AI. These capacities are mindsets rather than bodies of knowledge—mental architecture rather than mental furniture. While people still need specific expertise to be effective in the workplace, AI will do much of the heavy lifting when it comes to mere knowledge. To excel in this environment, tomorrow’s employees will have to demonstrate the behaviors that comprise effective teamwork. Effective leaders, for their part, will have to show that they can set clear, measurable goals; create a respectful, supportive culture; and communicate with thoughtfulness and honesty. For while AI may be able to mimic the right words, it cannot comprehend the subtle human contexts in which we speak them, nor the purpose of their utterance.

      
      
        Human Intelligence for the AI Workplace

        We have seen that sectors such as law are responding to AI with an increased call for sophisticated critical thinking. Even the most technical of industries, heavy manufacturing, is reliant on hiring good systems thinkers—people who can comprehend and act on a broad perspective. In the living workplace, social and situational thinking will always be essential. A honed capacity for critical, systems, social, and situational thinking is therefore invaluable. We might call the sum of these “human literacy.”

        The definition of critical thinking is somewhat fluid, but for the purposes of this book, we can say that it involves analyzing ideas in a skillful way and then applying them in a way that offers insight, nuance, or deeper meaning. To do this well, a person needs to be able to observe, reflect, synthesize, and imagine concepts and information and to communicate the results of the process. In short, critical thinking is the desired end product of much of what we do in education.

        AI is getting better at many of the elements that fall under the umbrella of critical thinking, including observation and communication. But it has not perfected them. Thus, when a lawyer figures out how to position a client for a legal victory or when a music producer selects which bass track will make their new single go viral, they are using human cognitive capacities. Critical thinking will therefore remain a cornerstone of human work.

        Given their intricacy, conceptualizing systems may seem like a task for which digital minds are better suited than human ones, and we do, indeed, rely on computers to understand complex networks. But computers cannot decide what to do with that information. Likewise, systems thinking involves seeing across areas that machines might be able to comprehend individually but that they cannot analyze in an integrated way. Systems thinking forms original connections that would evade a predictive large language model.

        An AI system can model climate change, but it takes human beings to devise and enact policies to stem it. Likewise, in the case of wind blow-over derailment, AI can help a team of engineers predict when it is likely to occur, but it cannot marshal the different talents needed for the project, give them direction, interpret the wider ramifications of the findings, and decide how to implement change effectively. Indeed, AI would not have had the idea for the project in the first place. Only human beings exhibit that sort of agency.

        And only human beings possess the social and situational understanding to unspool what Shakespeare called the mingled yarn of this web of life, good and ill together. No living workplace, no matter how regimented, exists in digital purity. Each one is muddied by its inhabitants’ ever-changing relationships, moods, desires, politics, and follies. And despite the suspicions of some philosophers and billionaires that the universe is a simulation, it is not a data set. We cannot input it into even the most sophisticated AI model. There is no large language model capable of acting in the world with the same agency and understanding as a house sparrow, much less a human being. Even so, AI is transforming the messy human workplace so quickly that nearly half of Americans worry that it will oust them from their jobs.34

        Whatever the particularities of one’s hippocampus, whether it is flush with dopamine receptors or anxious genes, our comfort with change is not its only function. The hippocampus also regulates learning. We might do well to heed a scientific concept called allostasis, “stability through change.”35 This posits that healthy systems subjected to change don’t necessarily stabilize back in their original place. Rather, they may stabilize in an altogether different state. In other words, the way to achieve stability in the process of change is to change yourself.

        Higher education should take the lesson of allostasis to heart. Universities will have to develop methods to nurture the uniquely human cognitive capacities in students if they hope to maintain their age-old social compact and equip graduates for fulfilling, productive lives while creating the workforce for tomorrow’s industries. To cultivate human intelligence, we will need to think intelligently about changing higher education.

      
    
  
    
      
        3

        A Learning Model for Today

      
      The modern usage of the word “automation” is sometimes attributed to a Ford Motors vice president named Delmar Harder. In the mid-twentieth century, work in Detroit’s automobile factories was often tiring, repetitive, and freighted with the menace that 22-gauge steel poses to bodily appendages. One story tells us that Harder first used the term when he proposed installing larger numbers of production and parts-handling machines to reduce the incessant delays imposed by human bungling. Productivity would rise and employees’ workloads would lighten by trading fragile flesh and bone for hydraulic, pneumatic, and electromechanical efficiency. When we talk about automation in today’s workplace, however, we are usually thinking of mechanizing a very different form of labor—mental labor—and replacing a very different parcel of skills.

      According to the World Economic Forum’s Future of Jobs Report 2023, the foremost “core skill” currently desired by employers around the world is “analytical thinking.”1 Analyzing problems and finding solutions has become one of the most salient job requirements in every form of work, ranging from management to mid-level operations to factory labor. Despite the introduction of generative artificial intelligence systems to the workplace, employers clearly believe that analytical thought cannot be reproduced easily by machines. As a matter of fact, nearly three quarters of employers say that its importance in work is only increasing.2

      Today’s global economy is unlikely to lose its appetite for unautomated analytical thinkers—at least not immediately. Despite centuries of warnings about the dangers of “technological unemployment” from economists and intellectuals ranging from David Ricardo and John Maynard Keynes to Albert Einstein and Stephen Hawking, the Future of Jobs report assures us that the “impact of most technologies on jobs is expected to be a net positive over the next five years.” This includes growth in employment in “big data analytics, climate change and environmental management technologies, and encryption and cybersecurity.”

      In fact, history does show that such an overall jobs increase is to be expected—more machines have almost always led to growth and more work throughout the wider economy. While new technologies tend to have a negative impact on employment at first, they eventually produce so-called “compensation effects,” replacing human labor in certain tasks while giving rise to new industries and creating new forms of employment. In the past generation, we saw this with the invention of jobs that no one imagined before the Internet era, such as search-engine optimization specialists, user-experience designers, and digital influencers. According to one study, 60 percent of U.S. jobs did not exist in 1940.3 The question facing us today is whether the latest breakthroughs in AI will confirm or break this paradigm.

      Opinions, of course, clash wildly. On the one hand, generative AI may hasten the endgame predicted by contemporary authors such as Martin Ford, Ryan Avent, and Daniel Susskind, in which the mass of white-collar jobs falls prey to automation.4 A study produced by OpenAI predicted that in the near term, 80 percent of U.S. workers “could have at least 10% of their work tasks affected by the introduction of [large language models].”5 In March 2023, Goldman Sachs warned that 300 million jobs across major economies would be affected.6 Indeed, the threat of general unemployment is one the animating factors behind the Future of Life Institute’s open letter calling for a moratorium on AI research. “Should we automate away all the jobs, including the fulfilling ones?” the authors ask.7 According to its signatories, such as Steve Wozniak and Elon Musk, the answer is no, even though some current uses of AI are doing just that.

      Others are more sanguine. Critics of the jobs doomsday scenario point to the “lump of labor” fallacy, in which the amount of work in the world is mistakenly assumed to be fixed. By lowering costs and driving up productivity, they observe, new technologies create more demand for goods and services, thereby increasing employment. In this vein, artificial intelligence “godfather” and Meta’s lead AI scientist Yann LeCun says that, while we have “no idea” what jobs will exist in twenty years, “this is not going to put a lot of people out of work permanently.”8

      The word “permanently” carries a great deal of weight in this context. Previous technological leaps saw a dramatic churn of jobs being added and eliminated. For example, in the early 1900s, losses in agriculture jobs were far outweighed by gains in industrial work, although this would have been cold comfort to a destitute sharecropper who didn’t make the transition from one to the other. As we’ve seen, the Luddites had a legitimate grievance.

      The grand debate over AI and employment, however, tends to gloss over a broader truth. Bill Gates summed it up in a recent essay: “The rise of AI will free people up to do the things that software never will.”9 Much of the world remains terra incognita. There is more to find, in the heavens and on earth, than we can dream of in our blinkered present. We have a universe of scientific secrets to uncover and shoreless oceans of knowledge yet to cross. We have an infinite canvas to paint, and endless music to play. From curing disease to restoring the environment to writing the next great novel, there is everything left to do. And for most of us, this involves finding fairly compensated, satisfying employment. Thus, even as AI takes over routine labor, freeing us from repetitive or mundane tasks, human beings have a great deal left to occupy them. The biggest question is whether we possess the tools to accomplish it.

      This relates to another point generally overlooked by the punditry: the traditional and important role played by education in helping people master the latest tools and adapt to technological change. If history is any guide, education is not just the handmaiden of progress; it is its conjoined twin. In the urbanizing mass democracy of the nineteenth-century United States, free, public elementary schools raised most Americans out of illiteracy and empowered them to be productive members of the industrial economy. As technology gathered steam, public secondary schooling helped the basically literate ascend to the next rung of the ladder, giving them the scientific and specialized knowledge needed to work in more sophisticated industries. Then, as corporate America rose in the postwar order, public colleges and universities raised the general populace’s education levels another notch again, teaching a sizable portion of the workforce advanced knowledge in professional fields. Now, once more, technology is raising the educational bar.

      If the work of tomorrow demands more from us, we must demand more from our education, particularly at the college level. Consequently, an education for the AI age needs to focus not just on technology and understanding what technology can do but also on what it cannot do—at least for now, and perhaps never. In other words, a robot-proof education should nurture our unique capacities as human beings.

      
        Human Intelligence for the AI Age

        Many commentaries on the rise of new technologies stumble into lazy discourse about mass job loss and the supremacy of new technology—as though the commentators have forgotten who invented the technology in the first place. They downplay or ignore some important truths about humanity, technology, and the place of each in society and the world. For example:

        
          	•	Technology may have the edge when it comes to mass computation of facts, but humans still have the edge in situations that require emotional intelligence.

          	•	Technology is becoming highly adept at complex analytical tasks, such as sequencing a genome, but humans still have the edge in analyzing multifaceted and dynamic situations. That is why it has taken thirty years (so far) to develop reasonably safe self-driving vehicles, while it takes typical fifteen-year-olds about fifty hours to familiarize themselves with the basics of driving.10

          	•	Technology is highly useful in situations that call for one right answer, but humans are far more adept at navigating through situations that offer choices and trade-offs, without a clear answer or way forward.

          	•	Technology has scant ability to recognize how the cultural context of a situation might affect the analysis of a problem or situation; humans often have an awareness that cultural context can matter tremendously to a situation.

          	•	Technology has no inherent ability to consider the moral and ethical ramifications of a course of action; often, humans recognize that the moral dimension of a situation is the first thing that must be considered.

          	•	Technology—even technology that can engage in “machine learning”—is fundamentally backward-looking, in that it can only make a choice or decision in the basis of pre-existing information; unlike humans, it has no inherent capacity for imagination.

        

        The point is clear: rather than obsessing over the domains of human endeavor that AI may absorb, it’s far better to help people develop the domains that have not been, and may never be, subsumed into AI’s remit. To do it, I suggest that schools and colleges focus on imparting uniquely human attributes. These include the social and situational intelligence to operate outside our digital systems and succeed in actual reality, the adroitness and pluck to do so, and a capacity that is perhaps our most elevated, difficult to define, and trickiest to impart—while also being a close runner-up to analytical thinking in the Future of Jobs Report’s ranking of core skills. This is humanity’s talent for incipient creativity.

      
      
        Humanity Is the Mother of Invention

        Few would contest that Wolfgang Amadeus Mozart was one of the most creative people who ever lived. The man who wrote the Symphony no. 40 in G Minor and Don Giovanni is the quintessential example of a creative genius—a person whose talent transcended all boundaries of genre, context, and culture. In 1756, the year of Mozart’s birth, the human population on Earth numbered approximately 795,000,000.11 On January 1, 2023, the world’s population was ten times that amount, at 7,943,000,000.12 Mathematically, we can induce that there are about ten creative geniuses alive today who were born with an extreme but not unique genius for musical composition like Mozart’s. Chances are, many of them are currently living in India or China.

        But in addition to facing larger magnitudes of human competition than in past centuries, an artist striving to make their name in the marketplace now has to contend with the products of “creative” algorithms. Mimicking the voices of popular singers Drake and The Weeknd, an AI-generated track called “Heart on My Sleeve” recently received millions of clicks on TikTok, YouTube, and Spotify before being removed. Not only did this short-lived piece of meme art raise salient questions about intellectual property and copyrights; it prompted broader questions about the future of human creativity. “What’s at stake are things we take for granted: listening to music made by humans, people doing that as a livelihood and it being recognized as a special skill,” says Martin Clancy, a musician who chairs a global committee on AI and ethics in the arts.13

        Generative AI systems are sometimes dismissed as stochastic parrots that can only regurgitate variations on their inputs, incapable of true creativity. Yet if the appearance of creativity is indistinguishable from the real product in the marketplace, the distinction risks becoming a distinction without a difference. The fact is that AI is no more and no less than a tool: an instrument that we can use to craft fakes and forgeries or to open artistic horizons unimaginable in the past. Even though John Lennon died in 1980, Paul McCartney recently announced that he was using AI to complete his bandmate’s vocals on an unreleased Beatles track.14 Likewise, classical music composers have spent decades experimenting with AI to embellish and inspire their art. Robert Laidlow’s “Silicon,” recorded in 2022 with the BBC Philharmonic, combined original music with inputs from a “symbolic, generative AI that was trained on notated material from composers all throughout history.”15 To take the fullest advantage of these new instruments at our disposal, we must learn to play with them. Even more importantly, we have to initially conceive the music.

        Education cannot teach everyone to be Mozart. However, in a global, automated economy in which more and more exceptionally talented people compete on the same plane, education will assist those of us without singular abilities to achieve singular outcomes. Education should therefore cultivate the ability not only to imitate well but to envision what is original or unexpected—in other words, to create. And to teach creativity, we first have to understand what it actually is.

        Cognitive psychology has given us a rich and varied body of scholarship on creativity. In the 1960s, Paul Torrance developed a sequence of tests that attempted to quantify it by, for example, asking a child to draw details around a neutral shape, incorporating it into a picture that tells a story. These tests are still widely used, especially in schools for assessing children for the purposes of gifted education, but also in corporate contexts.16 Yet even the most ardent proponents of the tests agree that creativity is a phenomenon of such astounding complexity that it is extremely hard to tease out its mental constituents.

        Nonetheless, one of the most useful concepts on which the tests are built is J. P. Guilford’s articulation of convergent and divergent thinking.17 When people employ convergent thinking, they focus on finding the single, “correct” answer to a problem or task. Answering questions on a multiple-choice test is an example of convergent thinking at work. When we use convergent thinking, we weigh data and alternatives to achieve the one best, black-or-white result. This is exactly the type of mental activity at which machines are especially adept.

        Divergent thinking, on the other hand, is the creative generation of multiple responses in a free flow of ideas. Examples of this include brainstorming and free writing—the outpouring of ideas on the page without regard to structure or grammar. Divergent thinking is often associated with playfulness, curiosity, and willingness to take risks.

        Divergent and convergent thinking share many of the same elements. For example, both require the ability to assess and elaborate. However, divergent thinking requires broader creativity—a sensitivity to the changing nuances of a problem, a facility to reframe it as circumstances demand, and, ultimately, an ability to generate a result or resolution that contains things that were not there at the inception of the process.18

        Generally speaking, the educational system in the United States—both K–12 and higher education—focuses on training students to master convergent thinking. When we ask students to determine which of two trains traveling to Chicago from different points at different velocities will arrive first, they are flexing their convergent thinking muscles. Yet this is precisely the sort of cognitive work that is most easily automated. Even academic challenges that mix convergent and divergent thinking are now being mastered by AI: in 2023, GPT-4 scored in the 90th percentile when it sat for the legal bar exam.19

        Purely divergent thinking, however, is another matter. While machines can now write essays on the economics of the nineteenth-century New England whaling industry, ChatGPT cannot produce Moby-Dick starting from the prompt, “Generate 400 pages of fiction about an epistemological sea voyage.” Doing this well—or even thinking to do it in the first place—still requires the work of human brains. But our schools often do not do an especially good job of cultivating them in this way.

        The most popular TED (Technology, Entertainment, Design) talk of all time is Sir Ken Robinson’s “Do Schools Kill Creativity?,” recorded in 2006.20 In it, he famously argues that creativity, which he defines as “the process of having original ideas that have value,” is as important to today’s children as literacy. However, by stigmatizing failure and wrong answers in school, we train children to stifle it. “We don’t grow into creativity,” says Robinson. “We grow out of it, or rather, we get educated out of it.”

        Because the U.S. education system was designed largely to meet the needs of the industrial economy of the nineteenth and twentieth centuries, it tends to emphasize the skills most valuable in a world made up of factories, bureaucracies, and Excel spreadsheets. Often, though not exclusively, it pushes students to learn mathematics, language, science, and other “hard skills,” with less emphasis on the liberal arts, creative disciplines (such as music and visual art), and the social-emotional skills typically referred to as “soft skills.” As Robinson observes, our education system tends to elevate academic performance above all else, such that the ideal product of the educational process, if all the tests are aced and all the coursework is assimilated, is a university professor. As he correctly notes, this lopsided view of intelligence ignores the richness of human capacity. “Our education has mined our minds like we’ve strip-mined the earth, for a particular commodity,” says Robinson, insisting that there are greater treasures to be uncovered than mere academic performance.

        Indeed, the view that mastery of facts and knowledge is what makes a person “smart” or “prepared” is surely a lopsided view of human intelligence—and never more so than in the present moment, when AI can deliver facts and knowledge far more effectively than the “smartest” of us. Yet, higher education tends to reinforce this lopsided view. Colleges and universities, in their DNA, are mechanisms for the transmission of knowledge about specific subjects. As far back as the invention of universities in the Middle Ages, they organized themselves around the separation of disciplines, with faculties specializing in the content of theology, law, or medicine.

        Today, most colleges’ curricula and pedagogy still place inordinate weight on the transfer of information into students’ minds. Development of students’ higher-order mental capacities, such as critical thinking or elegant communication, is certainly one of the objectives of a college education, but all too often it is secondary to the ingestion of content. More often than not, college courses are not designed to nurture metacognitive skills explicitly and systematically.

        Another problem with institutions of higher education today is that even if they aim to teach these skills, they do not necessarily do it well, much less nurture students’ creativity. In their 2011 study, Academically Adrift: Limited Learning on College Campuses, Richard Arum and Josipa Roksa found that many undergraduates made dismal gains in the higher-order cognitive skills that are supposed to be the byproduct of earning a degree.21 Over the past decade, most institutions have shifted to the use of predictive analytics in an attempt to improve student success rates—for instance, through learning management systems that track how long students engage with material. But for the most part, these are designed to promote retention and persistence, rather than lead to measurable improvements in areas such as critical thinking or complex reasoning.

        Other data reinforce this grim prognosis. Through its Program for the International Assessment of Adult Competencies (PIAAC), the Organisation for Economic Co-operation and Development (OECD) conducts surveys of life skills in adults around the world, testing them on literacy, numeracy, and problem-solving in a technology-rich environment. Americans do not perform with particular success. The most recent survey from 2017 found no improvement over the previous iteration, with 36 percent of American adults with an educational attainment greater than high school failing to score above two out of a five-level literacy assessment. For its assessment of numeracy, this unhappy figure rose to 47 percent of college-educated adults.22

        Now you may ask, “What does it matter if students can’t think, if AI now can do the thinking for us?” Rather than raise the white flag on humanity and wipe the educational slate clean, we need to reconsider what we teach. If we rebalance our approach—by helping students to acquire the content they need to understand their chosen domain of study, as well as the broader cognitive capacities they need in an AI-powered world—future generations will not yield their agency to chatbots, nor be abandoned to the economic dust heap.

        To achieve this, we need a new model of learning that not only enables learners to understand the highly technological world around them, but simultaneously allows them to transcend it by nurturing the mental and intellectual qualities that are unique to humans—namely, their capacity for collaboration, mental flexibility, and creativity. I call this model humanics.23

        Much as engineering and philosophy are both disciplines that involve the study of a body of knowledge and the development of a way of thinking, humanics is a discipline that teaches mastery of content as well as the acquisition of particular skills. It helps people understand the components of the technological world while giving them the ability to utilize it, manipulate it, and ultimately transcend it. Humanics is a discipline tailored for our era that is grounded in the mastery of content knowledge I call the New Literacies and in the development of “robot-proof” ways of thinking I refer to as the Cognitive Capacities.

      
      
        The New Literacies

        The word “literacy,” meaning in its plainest sense the ability to read and write, stems from the Latin littera, a letter of the alphabet. The term typically also encapsulates numeracy, which makes sense considering that human writing originally began as a means of recording mathematical data. Both letters and numbers allow us to represent verbal expression through symbols, so we can preserve them and transmit them to other people. This ability to telegraph ideas into the minds of other people simply by showing them a few abstract marks is one of humanity’s most powerful tools. And as anyone who has ever lost themselves in a good book—or a financial spreadsheet—well knows, it also is an early form of virtual reality. Literacy delivers information and ignites the imagination.

        Before the Internet, writing was the way that human beings enshrined facts, encoding all the accepted truths about a civilization’s history, property rights, genealogy, law, and culture. Mastery of the written word made a person wholly human. It was the basis of a person’s ability to live a full life within society. It was power. That is why it sometimes was restricted to privileged groups, its secrets forcibly withheld from marginalized ones. Frederick Douglass once wrote that literacy is the path from slavery to freedom; conversely, a deficit of literacy is a slide into powerlessness.

        Literacy gives us the power to network with the ideas and information produced by other people at any distance of time or space. Written language allows us to communicate ideas; mathematics allows us to communicate about quantities and dimensions; and scientific literacy allows us to communicate about the natural world. In a digital milieu, human beings require more complex literacies that enable us to do more than simply transmit concepts between human minds. The three new literacies that comprise humanics—technological literacy, data literacy, and human literacy—enable us to network with both other people and machines. Even more so, they empower us to utilize the AI-driven world to its fullest potential.

      
      
        Technological Literacy

        In previous eras of technological advancement, it was arguably not that necessary for the average person to know how the technology they were using actually worked. The 1950s family that purchased a new television set could remain oblivious to the fact that their new device had a cathode ray tube inside it that turned electron beams into pictures; all they really needed to know was that by pulling a switch and turning a dial on the outside of the set at the appointed time, I Love Lucy would appear. Similarly, early Internet users had no vital need to comprehend the vast network of wires, cables, servers, and radio waves that powered that path-breaking advance; what mattered far more was knowing how to utilize it to yield the information being sought. True, if one’s TV broke or one’s modem went on the fritz, a knowledgeable specialist would be needed to make the necessary repairs. But generally, having broad insight into the technology being used was not an imperative before using it.

        The dawn of the AI age, however, is different—and as we continue to speed headlong toward adopting it in various facets of our lives, it’s important that schools, and particularly colleges, provide a meaningful baseline education in technological literacy—in other words, where this transformative technology is showing up, and how it operates. The reason for this is simple: unlike most previous new technologies, AI is not cordoned off into one sector of business or one domain of human existence; it is everywhere. Indeed, when we speak broadly of “AI” these days, we are really referring to at least five things: (1) general-use AI tools, such as GPT-4 and similar applications; (2) industrial AI, or the use of specialized AI applications to address situations and problems across a diverse array of economic sectors; (3) social media, which uses AI liberally in its algorithms designed to push content toward users; (4) the Internet of Things, in which sensors and AI applications are conjoined with physical devices such as cars, household appliances, and other commonly used items; and (5) the metaverse, which consists of augmented and virtual realities enabled by AI.

        Consider the above for just a moment more: we are only at the dawn of the AI age, and it is already thoroughly embedded into our work life, home life, the way we communicate, our mundane day-to-day activities, and in made-up “realities” powered by technology. Is that not enough to make it a worthy subject of foundational study for everyone?

        It certainly is, particularly when we consider the effects of not having provided this kind of foundational knowledge during the last era of broad-based technological change: the personal computing era. In the United States and beyond, much is rightfully made of the so-called digital divide between young people of different races and socioeconomic classes. While there are several reasons for this divide, a large one is that even in the 2020s, barely half of all U.S. states require instruction in computer science, and only 6 percent of secondary school students per year are typically enrolled in a foundational computer science course.24 The relative lack of attention to computer education in formal schooling translates into unequal job opportunities later on: as the Institute of Electrical and Electronics Engineers (IEEE) notes, more than 80 percent of middle-skill jobs worldwide require a moderate level of digital proficiency. As a result, people without such skills lose access to valuable, good-paying job opportunities.25 The same risk exists now in the AI age, creating a strong obligation for the education sector to rise to the moment.

        There is another important reason why helping learners develop baseline technological literacy is important: in many ways, AI is different from all the technologies that have preceded it, even computers. Generally speaking, the purpose of all previous technologies has been to do one or more of three things: (1) to make a task easier, (2) to do it faster, and (3) to achieve a result. A tractor makes it easier and faster to move the earth; a calculator makes it easier and faster to compute a math problem; an airplane makes it possible to travel to a far-flung destination more quickly and simply. AI does these three things as well, but it often also does a fourth and fifth thing: it makes decisions about what is happening, and it sometimes suggests that we do something. That’s the “intelligence” part of “artificial intelligence.” A mild example of this is when an AI-powered simulation helps a factory supervisor discern that a breakdown in the assembly line is most likely due to a worn-out part that they should now replace. A more concerning example is a social media algorithm that sends people successive posts suggesting that a national election is illegitimate when they post about that election—and then curates further posts in their feed from people who are advocating a violent response to this perceived reality.

        AI is everywhere; it can be powerful; and what it yields is not always neutral or inert. That is why it is important to have a baseline understanding of how it works—and why it is also important to have a baseline understanding of the data it produces, which forms the basis for our next New Literacy.

      
      
        Data Literacy

        Humans long have had a fraught relationship with data, well before AI came about. For every publication of the Pentagon Papers in the New York Times, revealing the truth of the United States’ political and military involvement in Vietnam, there’s a breathless, sensationalized—and inaccurate—treatment of the sinking of the USS Maine in a Hearst newspaper, hastening the United States’ entry into the Spanish-American War. Data, and how it is presented, is important for two reasons: (1) it forms the basis of how we understand reality and the world around us, and (2) people and societies need truthful and accurate data to make good and positive decisions. AI has quickly shown itself to be both a boon and a bane in this regard, which is why colleges need to augment the teaching of data literacy—that is, an education that helps students learn (1) how to better discern what is true and what is not, (2) what is human-produced and what is machine-produced, and (3) how to sift through an abundance of information to identify and apply the data that is most useful and relevant to a given situation.

        By now, most of us are aware that social media typically works by sending users content, driven by AI-powered algorithms that draw from and reinforce content the user has previously viewed on the platform. Humans make sense of the world first by perceiving it, then by generalizing our experiences, and finally by building mental models to navigate our future. Thus, when we perceive the world through the narrow aperture that social media often presents, we are more susceptible to making errors in how we construct those mental models.26 We perceive “realities” that tend to reinforce our existing perspectives and discount others. As these familiar perspectives are repeated, we may even come to believe them as fact, even when they are just opinion. Traditional social media platforms have also proven themselves to be an effective conduit for the rapid dissemination of straight-up falsehoods—particularly in the United States, where social media is only lightly regulated.27

        The latest generation of AI tools, such as GPT-4, suffers from these downsides, and then some. Much has been made of the propensity of these tools to “hallucinate”—that is, to offer information as fact, and even authoritative fact, when actually it is entirely made up. For instance, when Google unveiled its new AI chatbot Bard in early 2023, the bot mistakenly noted that the James Webb Space Telescope had captured the very first pictures of a planet outside our solar system (it was instead the Hubble Space Telescope).28 More concerning, GPT-4 has been found to invent facts and figures, seemingly backed by academic and scientific references, that were all completely wrong.29 All things considered, AI’s current overall level of accuracy not only calls to mind the old Russian proverb doveryay, no proveryay (“trust, but verify”), but perhaps encourages us to go a step further: don’t trust, and verify. Given humans’ tendency to believe information that they assume comes from credible sources30—which many might regard Bard, GPT-4, and similar AI tools to be—it is obviously important for colleges to train learners to treat AI-sourced information with an appropriately skeptical eye.

        At the same time, higher education would also do well to attune learners to the fast-growing number of positive ways that AI-generated data is affecting the areas that colleges and universities typically teach, including science, medicine, and business. Much like the computer or the calculator, one key asset of AI is that it can process certain types of information much faster than humans; and much like a microscope or telescope, it can see things with much greater accuracy than the human eye. That is why AI is being heralded in fields such as radiology, where it has been used to significantly improve the accuracy of doctors’ examinations of chest X-rays, leading to more accurate lung cancer screening.31 AI has significantly aided efforts to find cures for rare diseases by significantly reducing the time it takes to sequence the genomes associated with those diseases. In 2023, a research team sequenced one such genome in just five hours and two minutes—compared with the typical time of a few weeks—setting a Guinness World Record.32

        AI’s facility with processing enormous amounts of data, running through thousands of theoretical scenarios, and analyzing complex patterns in order to pinpoint useful insights is also making a mark in the world of commerce, often through the use of something called “digital twinning.” A digital twin is a virtual replica of a physical asset or system created by collecting and integrating data from sensors, AI-enabled devices, and other digital systems. The digital twin uses this data to simulate the behavior and performance of the physical asset, allowing businesses to monitor and optimize operations. It is crucial to the maintenance of the complex industrial systems discussed in the previous chapter, which themselves elevate the need for employees to be nimble systems thinkers.

        Digital twins can be used for various assets, from machines and equipment to entire buildings and cities. For example, the French automobile company Renault uses digital twins to create virtual replicas of cars, starting with a virtual design and followed by a virtual model of all of the car’s technological components. This allows Renault to test their vehicles in advance, ensuring safety compliance and making necessary changes before final production. Likewise, the global consumer goods company Unilever has replicated hundreds of its manufacturing sites as digital twin models. Through handheld devices, on-site personnel can access the digital twin data, analyze challenges, devise solutions, and exchange information with colleagues. The goal is to enhance efficiency, minimize waste, and guarantee adherence to compliance and quality standards across Unilever’s entire supply chain.33

        Clearly, these developments—which are changing the shape of every domain with which colleges and universities concern themselves—should be incorporated into the standard education that colleges now provide. But even a foundation in technological and AI literacy and data literacy are not enough to reckon with the implications of an AI-driven world. To truly do so, today’s students will need one more key literacy—not in what AI can do but in what it cannot.

      
      
        Human Literacy

        Artificial intelligence is impressive. So are humans. As biologist and psychologist Suzana Herculano-Houzel notes, our brains are enormous—seven times the size they should be in relation to the size of our bodies, compared with other animals. But it’s not just brain size that sets humans apart; it’s our brain power. Thanks to the development by our ancestors, 1.5 million years ago, of a highly useful and efficient way to obtain more calories—by cooking—the human brain sports more neurons in its cerebral cortex than any other animal.34 That advantage has, of course, helped us stand atop the biological order, and can help us retain the edge over machine-created intelligence. But strictly speaking, we don’t even need our big brains in order to do so; our bodies and souls will do. After all, when was the last time you saw AI pitch a perfect fastball? When was the last time a chatbot successfully wooed someone to become their betrothed? AI may be fast on the rise, but the wonders of humankind and the society it has created—to say nothing of the natural world, the universe, and all its remaining mysteries—still have plenty to offer.

        This is where the last of the New Literacies—human literacy—comes into play. As noted at the start of this chapter, higher education’s highest purpose is to foster uniquely human attributes: the core social and situational intelligence to operate in the world, the initiative and flexibility to catalyze success in it, and the imagination to improve it. Human literacy exercises these attributes, which I call the Cognitive Capacities.

      
      
        The Cognitive Capacities

        Earlier in this chapter, I discussed some notable themes in the broad discourse about automation and society: (1) despite the increasing prevalence of technology, employers are looking to humans even more intently to provide analytical and other skills; (2) while AI increasingly can be relied on to address tasks that call for convergent thinking—in other words, a choice or calculation that has a defined answer—it has not yet mastered the nuances of divergent thinking; and (3) true creativity—not the mining of the past for an insight, but the generative act of bringing forth a wholly new idea—is outside AI’s current scope. By delving deeper into each of these themes, we can identify nine distinct skills that, if nurtured, can help today’s learners develop a truly AI-proof mindset. The nine cognitive capacities consist of three core, three catalytic, and three creative cognitive capacities.

        
          The Core Capacities

          I group the first three cognitive capacities into a category I call the core capacities. These are classic skills that will be familiar to the average student or professional; but familiar though they may be, important aspects of them remain beyond the ability of technology to grasp. The first of these is critical thinking and problem-solving—that is, the capacity to apply higher-level, process-oriented thinking to an issue or problem; consider it from a range of possible perspectives; and then use that reasoning to make decisions.

          It’s in that last area where AI currently falls short. Consider, for example, what often happens when one asks generative AI software such as GPT-4 to grapple with a controversial issue or nuanced problem. Drawing from the Internet’s knowledge banks, it may return with a detailed answer; it may even recognize various dimensions of the issue, or that different people have divergent perspectives on it. But usually in such cases, it will resist drawing a firm conclusion; instead, it will underscore that there are varying perspectives one can consider. That’s very even-handed, but it’s incomplete; in the real world, people need to make choices, big and small, so they can move forward. By emphasizing a key purpose of critical thinking—to solve a problem at hand—educators can foster a learner’s ability to make the important decisions and choices that AI is loath to do.

          The second core capacity is communication and collaboration—the ability to clearly express ideas to an intended audience, including persuading others to work toward a common goal. Once again, it’s in that latter aspect where AI’s abilities are not yet a match for humans. We all know that AI has advanced by leaps and bounds when it comes to communication; its ability to express information in language that mirrors human speech and writing is precisely what set off the renewed hubbub about the technology and its possibilities. But as any highly lettered academic who’s stared down a class of bored undergraduates will tell you, the ability to utilize sophisticated language is not the same thing as being engaging or persuasive. Effective communication is not just about words but about inflections and emotions. It’s about being able to read a room. And when it comes to using words to marshal people to your cause, it’s about understanding those people—and how the words connect to their values, motivations, and objectives. Said differently, words are just the starting point for communication. AI may be more adept with words these days—but people still provide the crucial fodder to give them deeper meaning.

          The same is true of the third of our core capacities: cultural agility. Cultural agility is the ability to appreciate the diversity of the world around us—differing values, norms, and understandings across cultures, as well as the ability to navigate effectively among them positively and productively. As my colleague Paula Caligiuri describes it, cultural agility is “the mega-competency that enables professionals to perform successfully in cross-cultural situations.”35

          Once again, AI-driven technology may be improving rapidly when it comes to things like translation software, but no matter how accurate our iTranslate apps, true cultural agility, as manifested by an authentic understanding of diversity, remains beyond the reach of machines. It involves more than just knowing how to behave in a video conference or at a foreign restaurant. Cultural agility requires a deep enough immersion in a culture so we can fit seamlessly into multicultural teams or get results from people who have dramatically different lives from our own.

          There is not a machine in the world that can advise us on how to respond to a stranger at a crowded bar or how to react to the vocal tone and body language of a new colleague (although we have seen enormous leaps in software that can read facial expressions).36 AI might be able to tell us the exact meaning of a businessperson’s words, but it would not be able to negotiate a deal while accounting for subtexts, unspoken meanings, and diverse and differing cultural assumptions. Indeed, since AI bias can propagate existing prejudices and magnify injustices, it is more important than ever to look beyond our screens and learn how to connect with people who, at a glance, may not appear to fit neatly into our habitual circles.

          In the past, cultural agility might have seemed mostly the provenance of jet-setting business travelers and diplomats, but globalization has now vaulted this skill into a mainstream imperative. A marketer selling an automobile would invent completely different publicity campaigns for Dubuque or Dubai. Cultural agility is crucial for problem-solving across borders. In our culturally diverse economy, the most successful professionals will be those who can step lightly across divides, showing psychological ease when making decisions in diverse contexts, integrating or adapting, and succeeding at different roles. All of this is well beyond the capability of AI—but firmly within the domain of learners, if developed properly.

        
        
          The Catalytic Capacities

          The next set of cognitive capacities extends from our earlier observation that while AI may be adept at tasks requiring convergent thinking—responding to a question that has a straightforwardly correct answer or drawing a linear, logical conclusion from a set of facts or circumstances—we humans are more skilled at divergent thinking: the weird but canny observation that comes out of left field, the conjoining of observations from wildly disparate areas in a way that somehow makes perfect sense, the contrarian analysis that challenges accepted shibboleths.

          Why are we so good at such things? According to cognitive neuroscience theory, it is because (1) we are conscious, and consciousness is required for some specific cognitive tasks, such as those that require durable information maintenance, novel combinations of operations, or the spontaneous generation of intentional behavior; (2) we pay acute attention to the context in which we live and are always storing interesting facts about it in our brains for future use (scientists hypothesize the existence of a “cognitive workspace” in the human brain that connects information from far-flung neurons to generate novel insights); and (3) we are purpose-driven beings.37 To state the obvious, AI possesses not one of this trifecta of attributes, and the fact that we do gives humans the ability to be not just interesting thinkers, but catalytic thinkers—in other words, to engage in the type of thinking that carries things past the expected places and into novel territory.

          To maximize this neural advantage, schools and colleges should cultivate the following attributes in learners—an additional three skills we can call the catalytic capacities, each oriented to promote divergent thinking, persistence, and forward momentum:

          
            	•	Initiative and self-reliance: The power to take ownership of an endeavor with limited input or guidance, and to work through obstacles independently

            	•	Comfort with risk: The capacity to move forward with a path of action despite inevitable uncertainty and challenges

            	•	Flexibility and adaptability: The ability and willingness to change actions and plans to overcome present and future challenges.

          

        
        
          The Creative Capacities

          Finally, doubling down on our earlier observation that people are generative in a way that AI fundamentally is not, schools and colleges should also recommit themselves to supporting the distinctively human domain of creativity. Here again, it’s worth noting how the unique neurological aspects of our brains inform this capability. As scientists have amply documented, while humans are not the only species with some ability to recall the past and plan for the future, our open-ended ability to imagine and reflect on different situations, as well as our deep-seated drive to link our scenario-building minds together, forms the seedbed for a profound creative ability that distinguishes us from all other creatures—and technologies.38 As the writer and psychologist Thomas Suddendorf notes:

          
            Human development of mental scenario building explodes after age 2 . . . [children] conjure up and untiringly repeat scenarios with props such as dolls and toys. Thinking, in a fundamental way, is imagining actions and perceptions, and . . . in play, children test hypotheses, consider probabilities, and make causal inferences not entirely unlike (adult) scientists.39

          

          However, rather than educating young people out of these natural creative inclinations, as observers previously (and correctly) indicated schools often do, our educational institutions should serve as the greenhouses that protect and cultivate these precious capabilities. Among other things, schools and colleges can promote (1) opportunity recognition, the practice of seeing and experiencing problems as opportunities to create solutions; (2) creative innovation, the ability to think of ideas and create solutions to problems without clearly defined structures; and (3) future orientation, a disposition focused on orienting oneself toward forthcoming developments and opportunities in society.

        
      
      
        But How to Teach It?

        If the goal of higher education is simply to insert information into a student’s brain, a library card or Internet connection would be the only tool we need. But most people are not autodidacts, and most college students do not master the content and develop the skills imparted by their degree programs simply through the work of reading. We employ seminars, essay assignments, exams, and a multiplicity of other tools to teach academic materials. Thus, when we rebalance the objective of a college education away from its current overemphasis on content delivery and toward teaching the humanics curriculum of new literacies and cognitive capacities, we likewise need to expand our pedagogical toolbox. This involves integrating the literacies through innovative programs such as combined majors, as well as project-based learning focused on challenges that are directly relevant to society, and therefore to students’ lives.

        Given the objective of providing learners with a comprehensive, multidimensional perspective on material while exercising their cognitive capacities, colleges and universities should integrate the literacies through programs that transcend the traditional disciplines. One approach is to design hybrid offerings such as combined majors that combine multiple academic fields, building intentional bridges between subjects that might initially seem separate or even unrelated—for example, computer science and philosophy. In a stand-alone computer science or philosophy program, professors would lead students through coursework on, say, the foundations of programming or epistemology. A combined major, in contrast, would have students apply formal logic to computational principles, while also focusing on deft communication and the ethical questions raised by informational technologies. The curriculum would explicitly interweave the three literacies, guiding students to make connections, for example, between Aristotle’s Metaphysics, information theory, and the process of software development.

        The power of such an approach is in pulling students out of rigid silos, encouraging them to synthesize knowledge across different fields and practice the full variety of cognitive capacities. Programs would also explicitly cultivate mental skills. For example, a global business class could challenge students to think about opportunity recognition, innovation, and comfort with risk, but also cultural agility. A course on coastal sustainability in the Caribbean Sea would test students’ problem-solving skills while exposing them to concepts ranging from environmental science to data analysis, urban planning, statistics, and health sciences. A class on international contracts might exercise critical thinking through a cross-pollination of law and finance, artificial intelligence, and global affairs.

        But even the best-designed academic curriculum is only effective if its students are engaged and enthusiastic to learn. Educators should therefore be mindful about connecting their courses of study to applications outside the academic cloister. Project-based learning vividly demonstrates how actions speak louder than isolated theories, establishing connections between students’ learning and their agency in the world beyond the campus. Furthermore, learners deepen their engagement when their efforts contribute, in a tangible way, to solving real challenges. So, for example, a health sciences program might assign a project with a nonprofit organization battling the spread of parasitic disease in a rural community. By leaving the classroom to gather data in the field, students put their textbook knowledge into practice and witness its impact on people’s lives. Or physics students might undertake a research project contributing to a nuclear fusion study, thereby exercising their laboratory skills while also adding, in even a very small measure, to the solution of humanity’s energy crisis. By working on concrete projects designed to address real challenges, learners not only acquire the new literacies and develop their cognitive capacities; they grasp how their learning will serve them in their life goals—not simply as scores on a transcript.

        These tools—the deliberate integration of the literacies and project-based learning with real-world connections—are imperative in teaching the robot-proof model of higher education. The only complete education is one that engages with the world, and if lessons are frozen in the classroom environment, they lose immediacy. It is one thing to hear a story told; it is another to become the protagonist. Human beings, unlike robots, acquire their deepest programming through their senses as they explore the fullness of their environments and of their lives. Unlike machines, our greatest teacher is experience.
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        The Experiential Difference

      
      When the National Eating Disorders Association (NEDA) closed its call-in helpline in the spring of 2023, an email from the nonprofit stated that it would “begin to pivot to the expanded use of AI-assisted technology to provide individuals and families with a moderated, fully-automated resource, Tessa.”1 But when consultant Sharon Maxwell gave the new technology a test drive, she was taken aback by its responses. “The recommendations that Tessa gave me [were] that I could lose one to two pounds per week, that I should eat no more than 2,000 calories in a day, that I should have a calorie deficit of 500 to 1,000 calories per day,” said Maxwell, recounting obviously harmful advice for people with eating disorders. Within twenty-four hours, NEDA yanked the chatbot’s plug.

      Tessa’s appalling responses could have had dangerous implications for anyone at risk from eating disorders. But the generative AI’s error was not solely in its speech—offensive language from chatbots is not novel, as they have a formidable record of racism, sexism, anti-Semitism, and conspiracy-theorizing.2 Nor did Tessa make simply a factual mistake. Rather, the AI failed to understand the context in which it functioned. Indeed, how could it? What could a chatbot ever truly know of an eating disorder? For all their sophistication, AI systems can only operate with concepts such as “eating disorder” or “Hippocratic oath” as words in a likely sequence of other words. To them, language is a set of data points, untethered from the realities it represents. For all its power, AI has little contextual understanding.

      In the previous chapter, I argued that an education in humanics—grounded in the three new literacies and designed to foster nine cognitive capacities—is an evolution beyond the teaching and learning typically practiced in traditional higher education. At the same time, a humanics curriculum alone will not ensure that learners remain robot-proof for their entire working lives. As artificial intelligence advances, technological systems will continue to grow more sophisticated, surpassing humans’ performance in more and more cognitive tasks. Nonetheless, they will continue to lack the human lens from which we view life—one in which we learn to interpret contexts to assess, decide, and act. Human beings possess this lens because we learn from embodied, contextual experience.

      The traditional residential college model provides valuable learning contexts such as the laboratory, the student center, and the residence hall. Still, it is ultimately constrained by campus boundaries. To catalyze one’s mastery of humanics and exercise the entirety of our mental faculties, students need contextual learning in the fullness of the whole world. The ideal educational model is one that removes the barriers between the classroom and life, creating a constant, multidimensional ecosystem of learning. It is one that steeps learners in randomness—in the serendipity and diversity of reality that diverts students’ brains down unmapped channels. It is one that gives them the chance to improvise in contexts they never have encountered before, causing them to interact, invent, and think on their feet. This model is called experiential learning, and when human learners are immersed in it, they escape the strictures of predetermined inputs—unlike AI. Instead, they marinate in the incalculable variety of experience, appreciate the depth and nuance of context, break free of their programming, and upgrade their minds.

      
        What Is Experiential Learning?

        Experiential learning is unlike many traditional forms of learning in that it integrates classroom and real-world experiences. Placing the student at the center of the model, it flings open the gates of the campus and makes the entire world a potential classroom, library, or laboratory. Typically, students engage in experiential learning through long-term internships, co-ops, work-study jobs, and global experiences. However, its principles extend to any situation that does not involve the passive absorption of information. In other words, if you do something outside an academic environment and you learn as you do it, you are engaged in experiential learning.

        As we all know, practice makes perfect. But the power of experiential learning is that it situates practice in novel contexts. Experience means contact with and observation of facts and events. To make an obvious point, learning occurs when we think and act. Experiential learning’s potency is greatly amplified when it purposefully integrates the self, humanics, and the real world. Learners follow an ongoing process of checking, testing, and refining their knowledge, but they do not do it in a random way. Deliberate integration is paramount: there must be a two-way street between the application of classroom learning in the context of life and the application of real-world knowledge in the context of the classroom. It is a process of constant interplay, leading to an interrogation of theory and a deep questioning of assumed knowledge. When this is done purposefully—when it’s done mindfully—learners peel back the layers of habit that cloud their insights into themselves. In this clear light, they see their abilities, their present skills and learning, their predilections, and room for growth. Consequently, as they better understand the world, they better understand their own minds.

        In many ways, experiential learning is life’s most sophisticated engine for personalized education. Because the experiences of learners are molded by the unique contexts of their lives, they are learning in ways that are unavailable to any AI. Through the process of constant interplay, questioning, and adaptation to shifting reality, learners make unexpected connections. They find inspiration in places they never would have thought to Google, stretching creative muscles and mental flexibility. Through this process, they become more AI-proof.

        But how exactly do experience and learning connect? In fact, the value of experience in education has been debated for millennia. Some thinkers have held—as I do—that context is a critical aspect of learning. Whereas rationalists contend that reason alone is sufficient means to arrive at the truth about immutable realities, empiricists argue that knowledge of reality must stem from observations incurred by the senses—in other words, from the context of experience.

        The American educator and philosopher John Dewey thought that the validity of ideas should be tested against human experience, so he argued for a form of schooling based on such experiences. A student is not a blank slate, he wrote. Rather, a learner builds on the accretion of previous experiences and knowledge: “What he has learned in the way of knowledge and skill in one situation becomes an instrument of understanding and dealing effectively with the situations which follow. The process goes on as long as life and learning continue.”3

        In contrast to Dewey, traditionalist educators rejected experience as the basis of knowledge, demanding a return to “the logic of ultimate first principles expressed in the logic of Aristotle and St. Thomas.” Dewey thought this choice was “so out of touch with all the conditions of modern life that I believe it is folly to seek salvation in this direction.” Instead, he called for lived experience to form the grounds of an education, with the “systematic utilization of scientific method as the pattern and ideal of intelligent exploration and exploitation of the potentialities inherent in experience.”4 In other words, he sought to take education out of the context of the closed mind, and open it to the entirety of the world.

        Dewey and his ideas on experiential education inspired many followers. In the 1970s, educational theorists Ronald Fry and David Kolb followed up on his notions by articulating “an integrative framework for understanding the teaching-learning process.”5 They devised a four-stage cycle based around the process of doing, checking, testing, and refining. In the first stage, the learner begins by doing—by having an immediate, concrete experience. This leads to a second stage of observation and reflection. The third stage is thinking—forming abstract concepts and generalizations. The final stage is planning—testing the implications of these concepts in new settings. The cycle repeats, and learning continues.

      
      
        Why Is Experiential Learning Effective?

        While practice brings learners closer to perfection, mere effort is not sufficient. Violinists do not achieve virtuosity simply by running their bow along the strings of their instrument ad infinitum. Effective learning follows a structured sequence, and learning science tells us that in order to master any complex subject, learners must first acquire component skills.6 Second, they need to practice integrating those skills into a given context. Third, they need to apply what they have learned in different contexts.7 So, for instance, people studying video journalism first learn how to structure and compose a story, the principles of visual storytelling, and how to film and edit. Next, they integrate these components by interviewing classmates and producing videos. Finally, the students apply this knowledge by working as intern reporters at a busy media site.

        The result of this sequence—acquisition, integration, application—is expertise. We can think of students’ progress from ignorance to mastery as an advancement through four stages of development within the dimensions of consciousness and competence.8 In the first stage, students are unconsciously incompetent. They lack the knowledge to realize the extent of what they do not know. In the second stage, as the extent of this begins to dawn on them and they understand they have much to learn, they advance to a state of conscious incompetence. Further advancing, they reach a state of conscious competence, in which they can perform well, but must do so with deliberation and intent. In the final stage, they achieve the liberating state of unconscious competence, instinctively operating at the highest level in their domain. So, carrying on with our previous example, a group of students may enroll in journalism school without having given serious thought to reporting techniques. But soon, they begin to fathom the work involved in locating sources, searching public records, and conducting background research. Later, after weeks of practice, they are able to shepherd an initial story idea into a fully developed blog or article. Finally, the time comes when they can edit an entire publication while knocking out an informed analysis of the day’s top story.

        To achieve a high level of mastery, a journalist—or any learner—must first follow the aforementioned sequence of acquisition of skills or knowledge, integration, and application. Acquisition and integration can be undertaken in academic settings. Returning to our robot-proof learning model, students acquire content knowledge such as the new literacies in the classroom. They integrate them through controlled assignments such as writing essays, completing projects, or conducting laboratory experiments. But it is only when they apply them to a novel context that they can actually achieve mastery. This is where experiential learning comes into play. Experiential learning is effective because it completes the three-part learning sequence, giving learners the opportunity to take the components they have integrated and apply them to complex, living contexts.

        Application is the crucial final step in the sequence, and its operating principle is called transfer. Transfer occurs when skills or knowledge are learned in one context and students successfully apply them to another. If the contexts are similar—say, when students take ideas they learned in a class on Elizabethan drama and apply them to one on Restoration poetry—the transfer is called “near” transfer. The students have taken a theory, concept, or body of knowledge and put it to work in a new, but not too different, situation. If the contexts are largely disparate—for example, when critical thinking skills honed in a Restoration poetry seminar are used to create a public relations campaign for a marketing company—the transfer is called “far” transfer. The students are encountering an entirely novel situation, but are able to step back and understand how—embedded in the context—they can use their knowledge to solve a problem.

        Some educators argue that far transfer is the ultimate goal of education. After all, learning is not much use if its efficacy sputters out the instant it leaves the classroom, or if it only can be applied to highly similar situations. But far transfer is difficult to do. Studies have shown that students rarely exhibit the ability to apply relevant learning to unfamiliar situations.9 They may find themselves overly dependent on familiar contexts and inflexible to new applications. They also may lack a deep understanding of their domain, knowing the “what” but not the “why.” This can prevent them from seeing how their knowledge could be utilized in a different setting.

        Combining theoretical knowledge that crosses contexts with lived experience is the key to overcoming these difficulties, helping students become adept at transfer.10 For example, consider a scenario in which two groups of management students are asked to analyze a case study of a contract negotiation. The first group analyzes the case based on previous lessons about the elements of a successful negotiation. The second group has that same knowledge, but also spends a day at their state legislature, watching lawmakers negotiate not a contract, but a bill that the legislature is attempting to pass. Research has shown that the second group of students are likely to demonstrate much more learning than the first group. This is because the second group, having seen some type of negotiation in action, are more apt to recognize and identify the deep features of a negotiation that are equally important whether one is negotiating a contract or a bill. Having done this, these students can then link the case study they have been asked to analyze more effectively to these deeper features.11

      
      
        The Residential Model as a Context for Learning

        Most students would readily attest that the residential college or university provides a wealth of contexts and experiential opportunities to facilitate learning. Learning is the institution’s first purpose, after all, and a residential campus is a particularly rich environment for experience, pooling a unique concentration of creative energies, resources, and people.

        The COVID-19 pandemic underscored the weight of this fact. When colleges and universities shuttered their gates in March 2020, students suffered both a painful loss of community and the curtailment of their educational experience. When many of their institutions reopened in the fall, despite the widespread adoption of remote learning, undergraduates returned to their college neighborhoods en masse. Undeterred by the risks associated with crowds, they insisted on resuming some semblance of the residential experience.12 Students inherently understood the incomparable value of a campus community and the power of context.

        While students may not all have flocked back to the contexts of their college communities with the explicit intent of cultivating their cognitive capacities, this was an inevitable outcome. First, the residential college model is a hothouse for cultural agility, drawing together students from diverse backgrounds and philosophies. When disparate people see each other every day in class or in the dormitory, they have no choice but to consider their commonalities and differences. Because many undergraduates have grown up with limited exposure to other cultures, the educational importance of a diverse student body cannot be overstated.

        In addition to coursework, there are many other ways students can traverse the different contexts of the university to hone the core, catalytic, and creative capacities we discussed in chapter 3. Faculty members can assist students in exploring original research opportunities beyond the usual curricular requirements. By generating new knowledge in contexts outside the classroom, students are creatively energized and tested on the mettle of their critical thinking and problem-solving. The undergraduate whose name appears on a piece of original research may be inspired to make discovery a fulfilling, robot-proof career path.

        Clubs and student organizations provide goals, projects, and experience with leadership, comfort with risk, and collaboration. Volunteering and service learning opportunities do the same, with the additional force of having real consequences. For example, students could join the campus chapter of a national mentorship organization in their freshman year, thereby developing cultural agility but also human literacies and communication skills. During their sophomore year, they may further hone their human literacy as a writer for a student magazine, then practice critical thinking and collaboration as an outreach coordinator for Black History Month, connecting people from the campus and the surrounding community. In junior year, they might take a yoga teacher-training class, which they parlay into organizing and leading a yoga retreat—a good example of the intersection of opportunity recognition and creative innovation. Learning happens everywhere. The salient point is for students to be cognizant of and hence reflective about their experiences.

        Yet for all the rich learning opportunities available in the campus context, learners must move to an even greater context in order to tap learning’s full potential. Unlike the map in Jorge Luis Borges’s story “On Exactitude in Science,” a traditional university education does not scale to the entirety of the world. For such a comprehensive education, we have to take learning outside the confines of the campus. As AI continues to change our lives and livelihoods, it is essential that we do.

      
      
        Why Does Experiential Learning Make You AI-Proof?

        On a gray February afternoon at Microsoft’s campus in Redmond, Washington, CEO Satya Nadella took the stage to announce the launch of a new product. “It’s an exciting time in tech,” he said, with notable understatement. Not three months earlier, ChatGPT had stormed onto the world’s devices and through the opinion columns of the technology and business punditry, evoking comparisons to the Industrial Revolution, printing press, and even controlled fire. Now Nadella had invited an audience of journalists to witness the birth of an AI-powered version of its Bing search engine, animated by the same OpenAI large language model technology that earlier had propelled the media to such histrionics. “It reminds me, and I’ve spoken about this before,” Satella added, “of the very founding of Microsoft in 1975.”

        The ensuing presentation made a powerful case for clicking the download button. Executives demonstrated Bing’s new chatbot functions, such as creating and refining an itinerary for a family trip to Mexico, summarizing the pros and cons of top-selling vacuum cleaners, or investigating whether a particular loveseat from IKEA could fit into the back of a Honda minivan. The chatbot even researched and compiled an analysis of earnings reports from Gap and Lululemon, two well-known fashion retailers. It all seemed very impressive—or at least it did, until someone pointed out that several of the numbers in the financial analyses were entirely fabricated.13 That same week, Google released a promotional GIF for its AI chatbot, Bard, in which the system answered the query, “What new discoveries from the James Webb Space Telescope can I tell my 9-year-old about?” Observers quickly noted that one of the chatbot’s answers, “The very first pictures of a planet outside our solar system,” was simply untrue: the earliest images of an exoplanet date back to 2004.14 One hundred billion dollars in market valuation instantly went up in smoke.15

        Anyone who has experimented with ChatGPT or similar generative AI systems has encountered the problem of “hallucinations.” While undoubtedly impressive, these technologies are prone to assert falsehoods, invent citations, and otherwise blunder and lie. Observers of the human condition will quickly point out that people do the same—yet there is an innate difference. Ignorance, hubris, pique—there are infinite causes for human error, many of them mapped to our biological frailties. AI’s original sin, however, can be traced to its training data. Artificial neural networks learn by processing massive quantities of information with the goal of guessing the most likely data points in a sequence.16 In the case of OpenAI’s GPT systems, this meant training it on an ocean of highly inconsistent, even unstable, content sluiced from the Internet.

        Consider an AI system programmed to predict the next word in a sentence. It would take in an enormous quantity of data and initially put out gibberish. But with each attempt at predicting the next word, it would adjust the connections within its hidden layers of interconnected nodes, gradually improving its predictions and its performance.

        This learning process clearly differs from that of a biological neural network, even though the workings of both are mysterious. Our knowledge of the human brain is far from complete, and even some of the computer scientists working on AI admit that they do not fully understand how certain of its processes work—they simply cannot track what happens in a model’s layers of billions of connections.17 But we do know that this process results in an often-impressive prediction machine, able to extrapolate from known quantities. Yet it is utterly incapable of “determining the unknown, or the never seen before.”18 Unlike the human mind, AI has no contextual understanding.

        Admittedly, this is starting to change. Artificial intelligence systems run into trouble interpreting contexts because the AI systems do not exist in the mutable, embodied universe. Increasingly, however, systems can use sensors and robotics to straddle the digital and physical environments. The most advanced ones are now being trained on audio, video, and even tactile inputs, so they are operating in and learning from the realities of the city street, the workplace, and the home. But they cannot yet experience the sensorium of human life with its infinite situational and social contexts. And because they cannot fully experience living social and situational contexts, they cannot yet develop a comprehensive human model of the world.

        We have seen that when learners put their knowledge into practice in real-life contexts, they deepen their expertise and sharpen their core, catalytic, and creative cognitive capacities. These are valuable advantages in any profession, but what is their true worth in an economy in which AI is mastering the corpus of human knowledge and, in some fields, can instantly produce work at a college-graduate level? What is the worth of human cognition in an economy in which, for many workplace tasks, “the marginal cost of intelligence” is falling to zero?19 How does experiential learning confer a competitive advantage over generative AI?

        The answer is simply this: whereas current AI systems remain confined to the realms of language, numbers, and images—to data—human beings operate in the world, navigating its three dimensions through the mechanisms of our senses. GPT-4’s model of reality serves it admirably for composing complex texts, but it will always be limited by the inputs of its data set. In the same way that the most idyllic university campus remains a finite learning environment, the pool of information on which an AI is trained is necessarily bounded. Human beings, like all biological beings, are awash in the endless data of sensation. Embodiment in the physical world confers an understanding of it that no artificial mind has ever attained. This looks unlikely to change anytime soon. Researchers have yet to bridge the gap between the digital cloud and the infinite world contexts—hence the difficulties of producing a good self-driving car. While some AI tools are passing the Turing test and some computer scientists argue that AI is hurtling toward the event horizon of general intelligence, it can also be astonishingly bad at simple things we humans take for granted, such as correctly recognizing people based on their face; in a notable experiment conducted by the American Civil Liberties Union, an AI tool incorrectly identified photos of several professional athletes in New England as accused criminals whose mugshots had been taken.20 Even worse is the infamous 2015 case of the Google Photo app that, due to racist encoding data, mislabeled images of Black people as “gorillas.” This was such an embarrassing debacle that, out of fear that AI will again succumb to racism, many AI companies have disabled their software from identifying images of primates.21 In judgments involving elementary common sense—to say nothing of sensitive topics touching on race, bias, and inclusion—people in living contexts already possess an insurmountable advantage over algorithms.

        There are other instrumentalist reasons for placing learning in living contexts. Immersion in the workplace exercises a learner’s critical thinking and problem-solving, communication and collaboration, and cultural agility. A challenging professional environment will test a learner’s initiative and self-reliance, comfort with risk, and flexibility and adaptability. And while some enterprising generative AI system might one day launch its own financial services consultancy or, without prompting, create an original video that garners a hundred million likes, they have not done these things yet. Opportunity recognition, creative innovation, and future orientation remain purely human cognitive capacities. Experiential learning gives them free rein.

        Contextual learning stretches not only the human mind but also the human mindset, exercising our catalytic capacities such as initiative, comfort with risk, and adaptability—the very robot-proof qualities that AI lacks. According to psychologist Carol Dweck, people respond to situations with either a “fixed mindset” or a “growth mindset.” The fixed mindset is unable to view adverse contexts as anything but impediments. In this mindset, people believe that their capabilities are set and immovable. Their thinking is rigid: you are either intelligent, outgoing, good at math, or you are not. People stuck in this mindset tend to believe that circumstance is a fence that cannot be breached. They think that great artists, athletes, and scholars are born that way or get lucky. It is a constrained point of view that consequently limits people’s potential.

        A person with a growth mindset, on the other hand, believes that you can change the contexts in which you find yourself—even simply the context of your own thinking. Personal qualities are mutable. From this point of view, adversity is not a negative context but an opportunity for learning and improvement. For example, you may not be particularly outgoing, but you can choose to step up and make the introductions at a cocktail party. You may not be good at math right now, but you can keep practicing your calculus problems.

        Growth mindsets see that natural talent and circumstance are not anchored contexts but merely starting points from which to improve. People with a growth mindset possess the conviction that they can change their abilities through effort and diligence. They become self-reliant. This is of obvious use in converting setbacks into future successes, although people with this mindset do not see success as merely winning. To them, the real value in any context is the opportunity to learn.

        In other words, the growth mindset posits that, in principle, situations, contexts, and the state of one’s own learning are not inherently good or bad. Their value lies in how we think about them. The growth mindset is essential to nurturing critical thinking because it demands that students cast the nets of their minds on wide, and often unexplored, waters. And it is the key to becoming the most AI-proof person of all—the self-directed lifelong learner (a persona we will explore in the next chapter).

        Dweck observes that this mindset is also the foundation of something else. “In a poll of 143 creativity researchers,” she writes, “there was wide agreement about the number one ingredient in creative achievement. And it was exactly the kind of perseverance and resilience produced by the growth mindset.”22 Indeed, we already have glimpsed this in our earlier discussion of divergent versus convergent thinking. The questions that arise, then, are how do you teach students to identify when they are stuck in a fixed mindset, spinning their wheels, and what sort of mental boost will push them back onto the track of the growth mindset?

        Classroom instruction can help. Evidence shows that simply pointing out the idea of mindsets to students compels them to take notice of it and make efforts to change. But to exercise truly the growth mindset and build students’ creativity, they have to experience using it. They have to learn by doing.

        Experience is the catalyst for the supra-rational aspects of learning. By experiencing different situations and contexts, we trigger our emotions, challenge our beliefs, and test the fabric of our minds. These almost subconscious elements of thinking spur our minds to grow—and these subconscious elements have not been mimicked by neural networks. Deep learning in AI works by recognizing the patterns in data. Experiential learning in humans works through exposure to the full universe of contexts. The outcomes are as complex and incalculable as the effects of a rainstorm on a woodland or the flow of water through a riverbed.

      
      
        Cooperative Learning

        For college students, one of the most direct forms of experiential learning is cooperative education. Placing the student at the center of the model, this form of education alternates classroom learning with sustained, full-time immersion in the professional workplace, and then integrates the two. “Co-op,” as it often is called, is an approach with a long history in institutions of higher education. It began as the brainchild of Herman Schneider, an architect, engineer, and educator who first instituted the model soon after joining the faculty of the University of Cincinnati in 1903. A few years later, the university I lead, Northeastern, adopted the model. Over time, co-op universities have developed a robust institutional architecture to support this way of learning, integrating it into academic departments and curricula. Establishing and maintaining these is no small task.

        Northeastern’s co-op model is built on more than a century of deliberate cultivation, advances in learning science, trial and error, serendipity, and elbow grease. When it began in the first decade of the twentieth century, it provided work experience to fledgling automobile mechanics and electrical engineers. Today, it is a full-fledged experiential learning model that includes partnerships with approximately 3,000 employers in nearly 150 countries around the world—including the occasional placement in Antarctica.

        This global character is fundamental to the program’s success. We believe that the best way to educate students to understand the world—and, ultimately, to change the world—is to immerse them in it. As such, we offer students opportunities to live, learn, and gain professional experience in as wide a variety of countries, companies, and institutions as they can. By immersing themselves in different cultures, proving themselves in different professional settings, and facing different problems, challenges, and understandings of societal issues, our students traverse a constant interplay between their theoretical knowledge and lived experience. They question what they think they understand, forming a deeper conception of the world, the subjects they are studying, and themselves. They find out what they like and do not like, discover what they are good at and what they are not good at, and better understand the diversity of the human family and the human experience. When they return to the university from their co-ops, they apply all of this to their subsequent academic learning.

        Co-ops typically last six months, after which students return to the academic nest. Because most Northeastern undergraduates complete multiple co-ops, the program needs to work for a wide variety of disciplinary majors. Some students seek out co-ops that hew closely to the subjects they are studying, such as the business major who undertakes a co-op at a financial services firm. Others look for co-ops that are at the leading edge of their fields, such as the health sciences major who seeks out a co-op at a medical center that is implementing a “personalized medicine” model of care. Still others seek out co-ops that are far from their field of study, such as the design major who pursues a co-op with NASA. They may do this out of sheer curiosity and love of learning, or because they have an interesting idea about how their discipline and the focus of their co-op may interrelate.

        The process of researching, interviewing for, and undertaking a co-op helps many students decide what they want to study or pursue professionally. Others decide, after completing a co-op in a certain field, that the area they thought they wanted to study or pursue as a career actually is not for them after all. Still other students are burgeoning entrepreneurs who use co-ops to understand the area in which they want to launch a business—and then do just that after their co-op is complete.

        Most universities operate a career services office that students encounter a year or two before graduation. For Northeastern students, professional life typically begins during their sophomore year when their college assigns them a personal co-op coordinator. Drawn from an extensive network of dedicated staff members, the coordinators perform a threefold function. First, they provide mentorship, helping students seek out co-ops that align with their interests and career ambitions, determine learning outcomes on the job, and reflect productively on the experiences after their completion. Students must apply and be accepted to a co-op, and not all students are accepted for the positions to which they apply. This in itself becomes a learning experience for students to assess and reflect on as they prepare to apply to another opportunity.

        Second, the coordinators cultivate relationships with employer partners, ranging from Fortune 500 companies to startups looking for a single hire, collaborating with them to ensure that the co-op is a meaningful, high-quality experience for student employees. Likewise, they make certain that students provide value for employers by defining the deliverables and outcomes that the company or organization seeks from the student. A poor performance from an unprepared student could sour the opportunity for future co-ops, so the coordinators try to lay the groundwork for a successful outcome.

        Last, the coordinators teach a preparatory class that readies inexperienced students for their professional debut. Having assimilated to college life and established foundational knowledge in their disciplines during their first year, sophomores need to establish practical skills such as writing a résumé and sitting for a job interview, honing in on their career interests and goals, and developing job-search strategies. Class exercises also expose them to principles of mindful learning so that they enter co-op with an open mindset. The idea is for students to approach the professional environment of a co-op with a clear view of how their experiences there will connect with classroom learning, as well as a deliberate idea of what they wish to achieve.

        New co-op openings are posted onto a searchable platform, with students applying through the usual process of cover letters and interviews. After students discover a good fit, their co-op coordinators work with them to delineate exact job responsibilities and learning objectives. By applying their classroom learning to workplace tasks, students in co-ops repeatedly practice learning transfer, cementing their cognitive capacities—core, catalytic, and creative. Furthermore, they experience the tangible consequences of their actions. In a classroom setting, a lack of preparation or a failure to think three steps ahead might result in a flunked quiz or botched experiment. In a workplace, it could undermine the bottom line, to say nothing of adult lives and careers.

        At the conclusion of their term, students return to campus to share their experiences living, learning, and working in their co-ops with their peers, writing essays analyzing their experiences, and bringing their stories to discussion groups. This debriefing is an essential component of the model. It helps students deliberately integrate what they have learned in their professional environment, as well as in their broader immersion in the world, into their course of classroom studies and their lives on campus.

        Ultimately, a co-op is as different from an internship as a narrative poem is from a haiku. The co-op model places students at the center of deep and sustained learning, charging them with purpose. After a co-op, students better understand their academic disciplines, the rhythms and nuances of the professional workplace, and the part of the world in which they have lived and worked. Most important, they better understand themselves.

        There also is compelling empirical evidence that co-ops help students develop a wide range of higher-order skills that make them more AI-proof. Several years ago, Northeastern conducted a scientifically designed survey of 1,000 employers across twenty-five industries, including manufacturing, science and technology, finance, and insurance. Some of the employers had hired recent Northeastern graduates (all of whom had completed co-ops), while others had not.

        We then asked the employers for their perceptions of recent graduates’ skills. The results were eye-opening and amply demonstrated the power of experiential learning. For example, across a spectrum of nine higher-order skills—including critical thinking, analytical reasoning, problem-solving, obtaining and processing information, and working with diverse groups—employers rated Northeastern graduates notably higher than graduates from other colleges and universities. Likewise, across a range of eleven additional attributes—including leadership, initiative, teamwork, flexibility, willingness to learn, and creativity—employers again rated recent graduates of our university well ahead of those who presumably had not had the benefit of co-ops or other experiential learning opportunities. All of these differences were statistically significant.23

        It is not surprising, then, that employers are resoundingly in favor of co-op and experiential learning models in higher education. A recent survey of employer members of the National Association of Colleges and Employers (NACE) indicated that employers are ardently concerned with “identifying talent early through internships and co-ops,” with 94.9 percent indicating it as “very” or “extremely” important.24 Furthermore, in a national study Northeastern conducted of C-suite executives and business leaders, nearly half reported that learning new skills and industry-relevant competencies is the most important thing new employees should do in their first five years on the job.25 Consequently, learning models like co-ops that begin this process before a person joins the professional workforce full-time confer a significant advantage.

        Of course, as with every model of in-person learning, the COVID-19 pandemic severely disrupted co-ops. During the crisis, many student positions went fully remote. Some disappeared and never returned, while new opportunities emerged. Having lived through years of remote and hybrid learning in their schooling, today’s college students are extremely comfortable working in digital environments. In the chaos of early 2020, many co-op students led their workplaces in the transition to remote and hybrid formats, far outpacing their elders in adopting the new technologies.26 This ease with technological change will serve them well as the economy adapts to generative AI.

        The co-op model itself will likewise prove increasingly valuable. With the introduction of AI chatbots into the daily workflow, tasks that require complex reasoning and communication will require less effort and manpower than in the past, supercharging employee productivity. As a result, employers will place less emphasis on possessing skills and a higher premium on knowing how to most effectively deploy skills for the purposes of decision-making, strategy, and relationships—areas in which experience happens to matter a great deal. By effectively narrowing the skills gap in this way, AI will likely have the effect of increasing the experience gap.

        This will have profound consequences for entry-level jobs. Armed with AI, junior employees will focus on higher order, higher value work. Therefore, successful applicants for these positions will be expected to already possess experience, raising the lowest rungs of the career ladder. We are already seeing this play out in the job market. Even before the arrival of generative AI, more than 43 percent of entry-level jobs in finance required at least three years of prior experience; in software and IT services, the percentage was above 60.27 As a vehicle for acquiring industry expertise, co-ops therefore will be even more essential.

        Northeastern has benefited from taking a framework that our predecessors established a century ago as a basic applied learning approach and evolving it into a global experiential learning model that provides a unique level of breadth and depth for learners. But all colleges and universities have the opportunity to leverage elements of experiential learning.

        Entrepreneurship experiences do this especially well because they yield measurable results. Given the right conditions, entrepreneurship can be fully woven into the fabric of campus life, greatly expanding its educational reach. One study showed that, within the workplace, peers influence each other to spot opportunities and act on them; the more entrepreneurs you have working together in an office, the more likely their colleagues will catch the bug.28 A study of Stanford University alumni found that those “who have varied work and educational backgrounds are much more likely to start their own businesses than those who have focused on one role at work or concentrated in one subject at school.”29

        To cultivate an entrepreneurial culture, colleges and universities need to offer students a broad choice of experiences and wide exposure to different ideas. They are uniquely positioned to do this by combining the resources of academic programming, residential life, student groups, and alumni networks. Moreover, universities have the opportunity to take advantage of the considerable interest among students to pursue social entrepreneurship and socially conscious ventures. Student-run venture incubators such as IDEA, the one at the university I lead, can take learners through the comprehensive process of launching startups—from idea generation through business planning, development, investment, and implementation.

        Consider a young engineer and entrepreneur who has an idea for a special coating that protects implantable medical devices—and the people who have them—by repelling bacteria. The student takes it to the venture incubator, where peers studying biochemistry help the student assess the biological interactions the coating would have with the device and with human tissue. Colleagues from the business school could help the student research the market for the product and roll out a business plan, while design majors might help develop the branding for the product. The student could also connect with alumni mentors from the health sciences and venture capital communities who would offer advice on product launch, leadership, or even financial support. Meanwhile, faculty provide oversight and advice from an academic perspective.

        Global experiences, too, take advantage of the educational richness that comes with a radical shift in the student’s learning context. By stepping away from the controlled setting of the campus into the maelstrom of a broader reality, the student’s experiential learning goes into overdrive. Just as important, sustained interaction and observation of people from different cultures teaches cultural agility. It gives students culture-specific knowledge as well as practice in reading contexts, weighing responses, and learning how best to integrate, adapt, or deflect a situation in a tactful way. For example, a student who spends six months working for a New York bank may learn about international finance, but if they work for a bank in Hong Kong, they also will learn to negotiate the unfamiliar terrain of Chinese office politics, go grocery shopping, interact with Cantonese speakers, and ride the Star Ferry to Kowloon. Swimming deep in these unfamiliar contexts, they will exercise mental flexibility and creative problem-solving.

      
      
        Cooperative Education in Action

        To see how co-op and experiential learning translate into the development of AI-proof skills in human terms, consider the example of Jackie, a recent graduate of Northeastern who majored in environmental science with minors in sustainable business practices and international affairs. After an initial co-op researching investments for the Massachusetts Clean Energy Center, she traded accounting spreadsheets and PowerPoints for the forks and trowels of a Costa Rican permaculture farm. “It was very, very rural,” says Jackie, who grew up in the mid-sized city of Yonkers, New York. “There were maybe 70 people in the three combined towns around us.”30

        Jackie found herself on an international team charged with replanting an uncultivated hillside. “A lot of it was figuring out how to work together with people to design a project,” she says. In collaboration with her team members, Jackie created an intercropping plan using plants such as turmeric and lemongrass that worked in symbiosis to avoid depleting the soil—something of an apt metaphor for her co-op. “It was valuable for learning interpersonal dynamics,” she says. “Conflict resolution with the people you’re living and working with.”

        On her next co-op with a solar energy company, Jackie applied her cultural agility to the task of convening stakeholders—utilities companies, landowners, permitting and town planning boards, lawyers—to work together on solar projects. “There was a lot of community-building, communication, and building relationships.” She discovered that her experience in Costa Rica helped her empathize with the farmers concerned that the new solar panels would interfere with their operations. “When you’re coming at it as a developer, you’re advocating for the project to be as big or dense as possible to produce the most energy.” The farmers, however, worried about the dimensions of the equipment ruining their strawberry harvest. “I knew what they were talking about,” says Jackie. “It helped me be more flexible and creative.”

        Flexibility, adaptability, and creativity are the hallmarks of the entrepreneur, as are initiative and self-reliance. Bennett, a computer science and finance major, exercised all of these capacities in creating his own self-employed co-op. With the assistance of Northeastern faculty, he and another student launched a startup that ran educational boot camps for students and mid-career talent looking to work “in Web 3.0 or different tech companies,” he says. “It was basically an education company that outsourced. The boot camps were, like, six- to eight-week programs that would place people into different jobs.”31 In a short time, the business was earning considerable revenue, says Bennett. Or it was, until generative AI technologies appeared.

        “Unfortunately, our business got swallowed up by AI,” Bennett says. “Bigger companies just automated everything we were doing with teachers in-person over Zoom.” Adaptability is, of course, a valuable cognitive capacity, as is opportunity recognition. Thus, for his next co-op, Bennett returned to the entrepreneurial well, but this time with a venture studio building online content and marketing using AI chatbots.

        Mackenzie, a political science and international affairs major, also practiced her mental flexibility and adaptability during a co-op with the Organized Crime and Corruption Reporting Project in Bosnia-Herzegovina. Assigned to monitor the daily news in the Balkans and other parts of Europe and Central Asia, she looked for stories that fit the organization’s anti-crime mission. If she found a story of interest, she might be tasked with writing a brief on it. But first she had to research its veracity—not always a straightforward job when speaking with people from the contexts of different cultures. “With the Internet, you never really know what you can trust,” observes Mackenzie—implicitly noting a fundamental impediment of AI. “I was expected to call news organizations and be like, ‘Hi, does anyone in your organization speak English, and could you tell me what happened?’”32

        A machine mind—namely, Google Translate—helped Mackenzie in her work. But it could not help her ascertain whether a story was true or a total fabrication. An AI system could easily aggregate news stories, translate them, and supply context and analysis, but it would have difficulty weighing their merit. In this important regard, Mackenzie had a competitive advantage.

        “You have to be careful because if you misinterpret something and repeat it and then you spread the lie, we would lose credibility,” she says. “Also, it’s illegal to defame somebody.” At the time of writing, this precise idea is being put to test in a U.S. Fair Trade Commission (FTC) investigation into whether ChatGPT places people’s reputations at risk when it generates false or misleading statements. Mackenzie’s experience underscores the importance of data literacy, but also of applying critical thinking to our daily diet of information. This is an admittedly daunting task. We have to look no further than our social media feeds to see that human beings have a slippery grasp of empirical fact. With chatbot technology and the mischief of bad actors, we are stepping into a grim new age of fake news, spam, and propaganda.

        Education is meant to confer sound judgment. By practicing cultural agility, we gain insight and wisdom through experiencing new cultures and situations, and hone the sense of nuance and relativity that is required for it. A receptive, adaptable mindset is also the wellspring of empathy—a commodity much in need in a time of relentless, accelerating change. For example, Mary, a finance and political science major, spent five weeks in Switzerland at the United Nations in Geneva, studying disarmament diplomacy. “I got to meet many ambassadors to the U.N. from a lot of different countries,” she says. “People working toward creating regulations around the use of mines or mine cleanup in places like Cambodia that have really awful problems with people still getting legs or arms blown off because of mines that have been there for decades.”33

        Mary’s immersion in these difficult questions led her to pursue a research project on human rights, international law, and the use of autonomous robotic weapons. “There’s no human actually interacting with the decision to pull the trigger on another human, and [there are] not even any verification systems. Studying this was a really enlightening experience.” By meeting people from places directly affected by tragedies that often are encountered only in news feeds, Mary was inspired to delve deeper into subjects of enormous legal complexity and moral nuance. She explored the idea that while some of us fret about technology threatening our livelihoods, others harbor genuine terror about AI weighing the scales of life or death.

        The ethical uses of technology were also very much top-of-mind for engineering undergraduate Smeet. On his first co-op working on military jet engine combustors for General Electric, he followed the established path of a manufacturing engineer. The experience taught him that his real interests lay in the open fields of mechanical design, so he switched lanes for a second co-op working on an autopilot and product development team with Tesla. While he had studied ethics in his freshman “Cornerstone of Engineering” class, it was during his time in Palo Alto that he engaged personally with the questions raised by technological innovation. “Ethics were brought up a lot, especially as they pursued more self-driving and robotics programs,” he says.34 “When Tesla introduced the semi-truck, there were a lot of conversations like, ‘Trucking is one of the largest occupations in the States. That’s going to be a massive, massive change to the industry if it gets automated. Is this in the best interest of the company? The best interest of the country? The best interest of people in general?’ Those sorts of questions were brought up in quarterly meetings.”

        Smeet’s time at Tesla encouraged him to reevaluate his path yet again. Exercising the cognitive capacities of creative innovation and future orientation, he assessed his commitment to “pushing the world to be a cleaner and safer place for everybody” against his passion for discovery and “why I pursued engineering in the first place. A lot of engineers are focused on the mission of sustainability and pushing humanity forward.” Acting on this exercise in self-knowledge, he decided to enroll in multiple physics classes, and undertook a research co-op at MIT’s Plasma Science and Fusion Center.

      
      
        Assessing Experience

        Whether it is through co-op, global, or co-curricular experiences, experiential learning in higher education aims to break down the walls between the classroom and the rest of life. Learning happens everywhere, so educators must help students grow from their experiences wherever they occur. To that end, we need to consider how students can turn implicit, even unconscious learning opportunities into explicit learning outcomes.

        One way to do this is to map students’ growth as they move through the learning ecosystem. This would mean that classroom grades are only one facet of their developmental assessment. Educators also would track students’ advancement in their new literacies and cognitive capacities, wherever they practice them. A student who volunteers as a mentor for disadvantaged girls, for example, has the opportunity to significantly boost their human literacy and cultural agility. If they publish articles in a campus magazine, they could improve their critical thinking and creativity. Throughout the entire run of their time in college, each class, activity, and experience has the possibility of adding to the tally of their overall development.

        So much learning occurs in the particulars of daily existence that it may seem futile to attempt to quantify them. Educators can log students’ co-ops, trips abroad, and even their fitness classes, but they are not going to shadow students around the clock, and it is hard to envision an assessment of student learning throughout the entire learning ecosystem. What about the inspiring political event they attend at the student center? Or the debate on business and environmental regulation that erupts after pizza in a dorm’s common room? These, too, are microlearning experiences, and students can benefit from them even more if they are cognizant of their learning as it occurs, remembering to reflect on the lessons afterward. As an exercise in reflection after completing their co-ops, Northeastern’s humanities and social science students create posters explaining their employer’s mission, their job responsibilities, the skills they practiced, and the insights they gained from their experiences. These are then displayed and celebrated in an annual expo.

        The greatest teacher is life itself. Through innovative approaches, universities can find new ways to draw on that power. Then our graduates will be ready for all of life’s challenges.

      
      
        Experiential Learning for Life

        In this chapter, we have explored how a humanics education catalyzed by experiential learning is the surest route to a robot- and AI-proof future. Yet there remains the outlying fact with which this book began: artificial intelligence systems are changing how we work and live. The machines are marching on, and they are picking up speed.

        Much as our devices require periodic software updates, so do our biological brains. A fundamental consequence of technological progress is that people need to shift their belief that higher education is something that takes place at only one or two pivotal times in life to an understanding that it is a process that is lifelong.

        Some learners are long on time and short on experience, so we can reach them through the methods articulated in this chapter. Other learners are short on time but long on experience, so we have to create learning opportunities within their existing careers and institutions. The realities of our time demand that we redefine our notion of what it means to be a student and an alumnus. To that end, universities must build on the existing architecture of higher education, creating a new model for lifelong learning beyond the scope of today’s online classes and after-work programs.

        Higher education, like all of us, will have to adapt.
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        Learning for Life

      
      In A Study of History, the British historian Arnold Toynbee argues that civilizations, like individuals, thrive when they successfully answer challenges with creative responses. Faced with a growing population and limited means of subsistence, ancient Athens avoided revolution by developing mercantile trade and democratic institutions.1 But the wheels of progress slip from their axles when a civilization stops responding to new challenges in a creative way. After struggling in the aftermath of the Peloponnesian War, Athenian democracy could find no answer to the rise of Macedon, and Athens ceased to be an independent power. Without innovation, a society slumps into decay and eventually ruin.

      Toynbee’s argument is that decline is essentially a cultural failure—a willful stagnancy that he characterized as “stifled creativity.” History is littered with the fossils of societies that—like the dinosaurs or the dodo—were unable to adapt to circumstance. Carrying Toynbee’s admonitions further, historian Jared Diamond describes how societies such as the Viking settlements in Greenland clung to cultural habits in the face of disastrous climate change. Despite the hungry winters, they failed to reinvent, and let themselves sink into the archaeological record.2

      Modern colleges and universities are among the fullest expressions of human culture that have ever flowered. As fertile grounds for cultivation of the mind, they are unprecedented; as hothouses for knowledge, they have no equal. They are perhaps the most effective institutions for intellectual advancement ever developed by humanity. Nonetheless, if colleges and universities cannot respond creatively to the challenges they face, they, too, will wither into irrelevance.

      The university today is an ideal engine for delivering a standardized form of higher education in a defined period of time. It is a mechanism structured for offering deep, but sometimes depersonalized, access to knowledge. Its culture is shaped by the goals and forms of that mechanism, driven by disciplinary departments, degrees, and faculties. It is very good at what it does. The problem is that in the twenty-first century, and in light of the rise of artificial intelligence, we need it to do more.

      In the previous chapters, I argued that artificial intelligence is revolutionizing the global economy and hence is poised to disrupt every other aspect of society. If our avenues for work, prosperity, and well-being fork in new directions, then, by extension, education must follow. Therefore, universities have the opportunity to respond to changing realities by evolving their curricula, but also by adapting their mechanisms. They have a chance to update their structural components. In other words, we can—and perhaps should—strip the university’s engine down to its frame and rebuild it.

      If higher education is to continue its mission of serving individuals and society, we are obliged to take up the wrench and screwdriver. Demographic shifts in the United States and in various countries around the world threaten, if not to drain the pool of undergraduate learners, then to considerably lessen it.3 Simultaneously, the world is aging: by 2030, one out of six people on the planet will be sixty or older.4 As with all change, this represents both a challenge and an opportunity. While the loss of eighteen-year-old learners could empty university classrooms, the adult masses will be leading productive lives well into their senior years. In addition to focusing on serving people during four years of early adulthood with perhaps an appended stint of graduate studies, universities will have to find ways to address the needs of these active citizens—and, hence, continuing learners.

      According to 2023 findings from the Harvard Business School’s Digital Reskilling Lab and the BCG Henderson Institute, the average half-life of job skills is less than five years.5 In some technology fields, it is as low as two and a half years. Previous chapters have explored how generative AI is leapfrogging in its ability to perform knowledge work, eliminating outdated skills and, most likely, entire categories of white-collar jobs. At the same time, these technologies will seed new jobs and new industries that will require people to acquire more advanced learning. Hence, as machines advance, people seeking paid employment will need to retool, refresh, and advance their knowledge and skill sets on an ongoing basis.

      The logical conclusion is that to stay relevant in the AI economy, lifelong learning will be an imperative for the growing numbers of adults. A learning model oriented toward that goal will serve both those who are long on time but short on experience (namely, recent graduates) as well as learners who are short on time but long on experience (namely, seasoned professionals). Consequently, higher education—to say nothing of learners and employers—will benefit by making lifelong learning a focal point of what we do. As cities and regions compete for the economic windfall brought by new, highly technological industries, the winners will be those that boast a workforce educated in new, highly technological skills. By working closely with organizations to customize programs for their specific needs, universities can help them fill their talent gaps, build employment pipelines, create the workforces of tomorrow, and drive economic progress.

      
        The Humble Beginnings of Lifelong Learning

        In many ways, the rise of the lifelong learning imperative today is a case of past as prologue. In a previous era of intense technological change—the years leading up to and during the Industrial Revolution—most people lacked the opportunity to earn a college degree. However, they responded to changing times and working environments by acquiring various types of lifelong learning.

        For example, in 1831, the year Charles Darwin set sail on the Beagle for his famous encounter with the fauna of South America, another young Englishman named Isaac Pitman began earning his certification as a teacher. A lifelong educator, Pitman, like his better-known contemporary, had particular views about the relationship between life and time. Whereas Darwin thought about natural selection over generations, Pitman liked to say that “time saved is life gained”—a creed he served by inventing a system for taking phonetic shorthand notes. Known as “Pitman shorthand,” it became the most popular language for transcription around the English-speaking world. It remains the most widely used phonetic system in the United Kingdom.

        The Pitman system’s rapid spread and popularity was no accident. To reach potential students who did not live near his home in the city of Bath, Pitman took advantage of a newly invented technology—the standard postage stamp. He mailed exercises to subscribers and then corrected the returned postcards to provide them feedback.6 This long-range format of instruction and response was the world’s first distance learning course.

        Ever since Pitman first tapped into a cheap and reliable postal network, distance learning has been a staple of lifelong learning, although it is by no means the only way in which to deliver it. In early nineteenth-century London and Boston, for instance, learned gentlemen banded together to found the Society for the Diffusion of Useful Knowledge, which offered educational lectures and publications to the working public. The Boston group hosted talks by thinkers ranging from Daniel Webster on “The Progress of Popular Knowledge” to Oliver Wendell Holmes on “Homeopathy, and Its Kindred Delusions.”7 In 1836, Boston philanthropist John Lowell Jr. left a large bequest to pay for edifying public lectures. This was the basis of the Lowell Institute, which over the decades has given rise to educational institutions ranging from public broadcasting stations to Harvard’s extension school and the Lowell Institute School at my own university.8 To this day, the Lowell Institute helps learners with a partial college education complete their degrees. It is a further chapter in a long tradition of tackling inequality and straitened circumstances through lifelong learning.

        Early lifelong learning formats also grew out of a mission for moral, as well as more worldly, instruction. In 1844, George Williams—a displaced farmer learning to navigate the perils and temptations of modern London—founded the first Young Men’s Christian Association (YMCA) to promote Bible study and social cohesion in the swelling ranks of the new urbanites.9 A few years later, Thomas Valentine Sullivan brought the institution to Boston. Soon, YMCAs were teaching immigrants English as a second language, helping them ease the dislocation of abandoning their native lands for the tumult and change of the New World, and offering vocational classes to working people dreaming of higher pay and better conditions. In all these cases, lifelong learning was a way for already-experienced workers to adapt to their evolving circumstances.

        Darwin and Pitman lived in a time of extraordinary technological and social change, and both of their careers were deeply informed by ideas about the nature of progress. On his voyage, Darwin began to formulate his theory of natural selection by observing variations in how species adapt to their environmental contexts, passing down traits that promote survival. For instance, he noticed that some Galapagos finches had differently shaped beaks that gave them an advantage at acquiring particular foods. Meanwhile, as Darwin pondered his theories, Pitman’s correspondence pupils were learning a valuable office skill, enabling them to survive better in the quickly expanding environment of the modern, industrial cities of the British empire and the United States. In a competitive system, education was an equalizer.

        But although finches can pass down the genes that give them long beaks to drill into the fleshy parts of a prickly pear, human beings cannot pass down a gene for writing shorthand. Instead, we evolve by getting ourselves educated. That is why as we take stock of what many today are calling the Fourth Industrial Revolution, lifelong learning is again as important as it was during the last one.

      
      
        The Demand for Lifelong Learning

        Higher education has ample experience serving older and nontraditional learners. Of the 19.25 million students attending U.S. colleges and universities in 2024, 6.3 million were twenty-five years or older.10 A third of U.S. students, therefore, are older than the age generally viewed as “traditional” for college. Many of these students are served by the more than 1,000 community colleges in the United States.11 For generations, these have been the standard-bearers for extending the promise of higher education to the most disadvantaged and underserved populations in U.S. society, including lifelong learners such as the employee whose factory has closed, the recent immigrant from a country with a less-developed educational system, or the single parent who did not complete high school. Of course, the ranks of the vulnerable include those threatened by technological change. This renders the mission of community colleges even more vital—a mission that they traditionally have met by giving students a conduit to a four-year degree and teaching career-oriented skills. The demand is clearly great: some 8.3 million students attend them annually in the United States.12

        Yet the pool of potential lifelong learners is many times deeper than this. Between 2015 and 2050, the proportion of the global population aged over sixty years will nearly double, from 12 percent to 22 percent.13 The United States is aging even more dramatically than many other countries—between 2020 and 2030, the number of Americans aged sixty-five or older will increase by 17 million, from 17 percent to 21 percent of the population.14 Yet even as we celebrate fewer high school graduations and more retirement parties, the overall number of working Americans continues to rise. Between 2021 and 2031, it is projected to increase by nearly 5 percent, to about 169 million, of whom 108 million will be in their prime professional years between the ages of twenty-five and fifty-four.15 It is these working adults who will grapple with the ramifications of AI in their daily labors. And they will need to learn how to do it. In other words, the market for lifelong learning programs is growing at the same time that the demand for undergraduate ones is poised to ebb. People who have long since graduated from college will face the prospect of having to retool, or retire. To serve this population, universities themselves will have to retool, or get out of the learning business.

        Of course, the priorities and circumstances of working adults are unlike those of traditional undergraduates. They comprise a different target market and customer base, which means that the design and delivery of their learning also need to be different. First, while many eighteen- to twenty-two-year-olds look to universities for professional outcomes, lifelong learners are almost exclusively focused on higher education as a career springboard. They enroll for the purpose of outcomes. Above any other factor, this should shape the design of curricula. Second, because they are already immersed in job and family responsibilities, they usually find little appeal in the residential model. Rather, they require the option of online or hybrid platforms that provide them with learning on demand, as their lives and schedules permit. Third, since they may lack the time, resources, or inclination to pursue a full degree, they require flexible, modular learning formats, “chunking” their learning into stackable blocks that can add up to certificates or other types of “badges.”

        The result of these considerations is the imperative for universities to develop genuinely personalized learning programs.

      
      
        Personalization for Lifelong Learning

        Rather than being learner-centric, the traditional model for higher education places the university itself at the center. Course design is often predicated on assumptions about the workplace that may be obsolete by the time the textbooks are published. This approach is insufficient for older learners seeking immediate professional outcomes in the evolving AI economy. To adapt to their needs, personalization brings higher education to learners wherever they are, and at whatever stage in their careers, in portions commensurate to their professional goals. Rather than the students going to university, the university needs to go to the students with learning exactly tailored to their unique and complex lives.

        
          Time and Geography

          As we noted earlier, traditional students are short on experience but long on time, whereas lifelong learners are long on experience but short on time. Traditional students are also ideally served by the residential model that facilitates campus learning experiences, while their elders would likely find a return to dorm life to be both impractical and irksome. To design personalized lifelong learning, we must therefore address the questions of time and geography.

          While fully in-person lifelong learning programs certainly have their attractions, they possess the disadvantage of imposing an institutional schedule on an individual’s life. To answer for this, higher education has long looked to online learning platforms to serve learners short on time, and these have evolved far beyond the streaming lectures of the “massive open online course” (MOOC) era of the 2010s. Their universal adoption during the COVID-19 pandemic pushed universities to improve their quality, and, after the initial chaotic rush to remote learning, they did. Many universities invested in the development of sophisticated digital frameworks and multimedia course content, training their faculty to leverage the technology’s full potential. Student support services are now largely offered via accessible online formats, while courseware provides instructors with timely data on student progress and engagement, helping them intervene if an individual is struggling.16 Recent studies have shown that online programs are especially valuable for large, typically introductory, classes of more than 100 students.17 Public universities, in particular, are investing in the expansion of their online programs to serve the growing market of lifelong learners at a minimal cost. Even so, only about a third of Americans are confident in their quality.18

          Tellingly, two thirds of online learners choose a program with a campus or service center located within fifty miles of their homes.19 This suggests that, even for learners whose foremost priorities are time and on-demand flexibility, geography remains at least a subliminal consideration. Proximity to the university also offers the option of hybrid learning. For lifelong learners, hybrid formats possess the dual advantages of better engagement through face-to-face interaction and greater personalization through online components. Some studies suggest that hybrid or blended formats actually have a positive impact on learning efficiency in comparison to the traditional classroom, stimulating both independent self-study and a positive learning attitude.20 Generative AI holds the promise of further refining digital personalization by adapting content to the learner’s needs and abilities, effectively serving as a virtual tutor. While this is still an emerging pedagogical tool, it could very well prove transformational in improving learner outcomes.

        
        
          Better Outcomes through Personalization

          Outcomes are, as we noted, the reason that lifelong learners seek education. Many of these learners typically cannot, or have no desire to, commit to a fully articulated academic degree program. Instead, they need a focused educational experience that delivers a desired result. Often, lifelong learners are looking to acquire a targeted set of knowledge, skills, or competencies in order to meet a specific goal in their professional employment or the larger arc of their careers and their lives. They want to acquire this knowledge efficiently and operationalize it quickly.

          As an example of this, I once advised an entrepreneur who was building a new type of Internet search engine and wanted to understand the contributions of my field, linguistics, to that endeavor. He did not want a degree; all he cared about was the knowledge itself. He needed a crash course in the application of linguistics to search technology, tailored to his precise goal. To do this, he needed to learn some fundamental knowledge about syntax, phonology, and semantics. At the same time, he also needed to grasp some of the much more advanced computational aspects of linguistics simultaneously. Pursuing a traditional university degree in linguistics would not have helped him achieve his goal of building a search engine. But I was able to help him—and so would a university that could nimbly curate and tailor the knowledge he needed.

          The burgeoning demand for lifelong learning—and the acceleration of this demand as people seek to upskill in the AI age—suggests that we reimagine the larger issue of how colleges and universities organize knowledge, as well as how we parcel it out. Today, colleges and universities erect an artificial divide between knowledge taught to undergraduates and knowledge included in graduate-level curricula. As the population of lifelong learners grows and as colleges and universities focus more intently on the needs of these learners, we will require additional ways to organize and segment knowledge. Instead of fitting it into old categories such as undergraduate and graduate courses, we can chunk it into smaller modular blocks that we can reassemble according to learners’ targeted objectives. These blocks can then be combined and stacked in a way that is akin to a traditional degree, except that there will be many more permutations and combinations of these blocks than is possible in a typical degree program. Furthermore, reordering learning in this way facilitates competency-based evaluation, allowing learners to progress at a self-directed pace to their desired outcomes. This dynamism and individualization tightly couples learning to the specific needs of the student.

          For example, consider three learners who wish to study bioengineering. The first is a career changer who is seeking to break into the life sciences from a position in the technology field. Thus, the sequence of curricular blocks this person takes might include four blocks of basic bioengineering content, combined with three advanced blocks that leverage the individual’s existing knowledge of technology. The second learner already works in bioengineering but is seeking to move up from a mid-level position at the learner’s company to the managerial ranks. In this case, the sequence of blocks this person takes might include three blocks of bioengineering content to get up to speed on the latest advances in the field, combined with two blocks that focus on managerial competencies and business development. Finally, consider the third learner—a senior manager at a health care company that is seeking to expand the uses of health-related nanotechnology in the delivery of health care. In this case, the manager might take two blocks focused on health-related nanotechnology applications and nothing more.

          The university can then translate these stacked curriculum blocks into formal academic credentials. For example, we can imagine the first learner receiving a bachelor’s degree in bioengineering, in recognition of the longer sequence of blocks they have taken as well as the more basic content of which they have demonstrated mastery. The second learner might be awarded a master’s degree, seeing as how they have taken a briefer but more advanced series of blocks. Finally, the senior manager could be deemed as having earned a certificate, in view of the short but highly specialized series of blocks mastered.

          The possibilities are endless, but the point is straightforward. By segmenting knowledge in a more finely tuned way, universities can impart that knowledge in ways that are much more effective at meeting learners’—and especially lifelong learners’—targeted needs. They can emphasize immediately functional knowledge, as opposed to ancillary knowledge that a results-oriented learner may never use.

        
        
          Personalization through Experience

          Regardless of platform or format, the value of an educational program is limited unless it includes experiential components. Truly transformative learning results are the product of integrating academic and real-world experiences, allowing learners to test, integrate, and acquire new knowledge in different learning contexts. Yet the question of experiential components in lifelong learning also raises something of a paradox. Experience is vital for younger learners, but if learners are long on experience already, why do they need more of it?

          The answer is that in an AI economy, older learners will need to capitalize on the valuable lessons they have acquired in work and in life. By revisiting past experiences and using them as a compass to recalibrate their actions and ideas, they position themselves better to achieve their goals and create new opportunities. Lifelong learning programs that do this well will meet learners where they are—including in the context of the professional workplace.

          Such programs are especially useful in serving the people who need lifelong learning the most—the enormous subset of current white-collar employees who have always considered themselves secure from automation but who now hear the tramp of digital feet. This format embeds education within employees’ work itself, bringing lifelong learning directly to learners at the ground zero of technological upheaval. We can reach them where they see automation firsthand, while seamlessly integrating education with learners’ existing experience.

          To develop such customized, experiential programs, universities can work with institutions and employers to ascertain their expected outcomes, even helping them assess their needs.

        
      
      
        Customization for Employers

        In the past, universities determined curricular design largely by themselves, assuming that they best understood what people should learn. Today’s lifelong learning model requires universities to listen to learners and their employers, mapping out their expected outcomes. In the conceptualization of new academic programs, universities can account for the strategies employers are seeking to accomplish, their professional workforce requirements, and the ways technology is changing the shape of their industries. Even as the university delineates the contours of educational content, the employer helps to keep it streamlined and relevant to the moment. Learners, employers, and the university all stand to benefit from this symbiosis.

        
          Customization for Learning Outcomes

          By customizing programs in collaboration with employers, learners can map the way toward a flourishing career while acquiring the industry’s latest concepts and tools well before their first day on the job. There are many examples of such successful university-industry partnerships. For instance, the City University of New York joined with IBM, Pitney Bowes, JPMorgan Chase, and other local employers to design a set of technology-based courses for the purpose of helping people in the regional workforce develop the skills and knowledge needed most in the New York job market. To that end, CUNY faculty received grants to collaborate with “subject-matter experts” from the partner companies to customize coursework on cybersecurity and data analytics.21 In a similar mode, Miami-Dade College collaborated with NextEra Energy to design a suite of stackable credentials in data science and analytics. Professionals from NextEra co-developed “active learning” programs that would provide students with direct pathways to future employment.22

          Another iteration on university-employer partnership is Northeastern’s ALIGN program. Originally launched at our Seattle campus, this initiative was explicitly designed to funnel people from diverse backgrounds into technology careers such as bioinformatics or cybersecurity. Exploring opportunities on the West Coast, we found that many potential students possessed bachelor’s degrees that did not match with local job openings. They wanted on-ramps into high-demand technology fields driven by local employers. Thus, we worked with employers to develop a program to allow liberal arts graduates to become computer scientists and data analysts, providing them with a master’s degree and up to twelve months of co-op or internship experience in the tech sector.

          The result combines intense curricular work with immersion in the workplace. Learners gain new high-tech skills—for example, in big-data analytics—by tackling content that is chunked out into on-the-job projects. These projects are coupled with online learning units to help learners master the latest technologies. Further, the program leverages learners’ experiences in the liberal arts, integrating these with their newfound skills, giving them an edge on communication and critical thinking—crucial skills for management positions. At the end of the program, their new knowledge is bolstered by the competencies they have acquired in the past, prepping them for success. The program has proven so attractive, especially to women and underrepresented minorities, we have now spread it throughout our entire university system.

          Lifelong learning curricula require employer input for content, but also for other elements. For instance, it is not much use if educators concoct a brilliant, transformative curriculum that clashes with workers’ time commitments on the job. Employers and lifelong learners need to agree on working hours invested in education, much as they need to decide on appropriate rewards and incentives for employees who are lifelong learners, including promotions and financial support. Universities and groups of employers within an industry may even consider providing credentials jointly so that learners can move seamlessly between different companies in their field and have their education, knowledge, and skills recognized.

        
        
          Customization for Business Outcomes

          When customizing lifelong learning programs, universities should be mindful that their “customer” is not only the learner, but also the employer. This awareness bolsters a necessary—but sometimes absent—sense of humility. Universities have a natural penchant for teaching, but when working with lifelong learners and employers, it is imperative that we also listen and learn. Industry knows better than we do about their current business challenges, strategic aims, and talent requirements. They can communicate their expectations, the competencies they wish their employees to acquire, or other desired outcomes, and we can help them assess their learning needs.

          Dan Koloski, the head of learning programs and a professor of practice at Northeastern’s Roux Institute in Portland, Maine, demonstrates this approach in his curricular design. With the explosion of data in every area of business, employers are seeking to improve how they utilize data in decision-making and operations. They need their employees to have better data literacy. Koloski works with companies to improve data literacy among what he calls “nonpractitioners,” the employees and executives who may conceptually understand the immense importance of AI and data in their business, but who have no specialized knowledge of the subject. Koloski’s design process begins by listening. “A lot of the conversations we have with employers focus on, ‘What is it from a business perspective that you’re trying to achieve?’” he says. “‘How do you want to grow? How do you want to think about being more competitive?’”23

          The intent is to teach employees, often executives, how to ask the correct questions from data. Traditionally, executives would consider business questions—say, Should the company enter the market in Japan right now?—through a combination of instinct and experience, case comparisons, and the consultation of information aggregators such as market studies. Today’s data revolution allows them to be far more direct. “If my business question is, ‘Should I go into Japan?,’ what are the five key analytical questions you need to know?” says Koloski. “And where would you get the information to answer them?”

          Koloski customizes data literacy programs by shaping them around his clients’ specific business goals, their existing data management processes, and their in-house data. After his initial consultation, he creates a series of learning objectives, drawing on relevant content from existing graduate-level courses. The next step is the compilation of an individualized data set using the employer’s internal artifacts such as company reports and case studies. These inform the creation of a customized, experiential learning program facilitated by Northeastern faculty, directed at meeting the employer’s actual business needs. The outcomes benefit everyone. Employers improve the quality of their talent and develop solutions to business challenges, while their employee-learners upskill for the AI workplace.

          If this approach is applied at scale in cities struggling to develop twenty-first-century industries in, for example, biotechnology and biomanufacturing, the economic ramifications would be consequential. To attract the most current technological jobs, cities need a workforce educated to perform them. Workforce creation is a necessity for economic progress and a flourishing society—thus, it is a necessity for higher education.

        
      
      
        Some Implications for the University

        
          Faculty

          Elevating lifelong learning in the university’s mission carries profound implications for students but also for all the other members of the university community. Increased demand for lifelong learning necessarily means that there will be an increased demand for teaching. As such, it is reasonable to expect that there will be a need for colleges and universities to expand their faculties going forward—it only seems logical that a larger pool of lifelong learners will necessarily require a larger pool of lifelong learning teaching faculty. This is welcome news, as the National Center for Educational Statistics reports that the number of college and university employees who work primarily as instructors has fallen by about 55,000 since pre-pandemic levels.24 The rise of lifelong learning will correct this decline.

          Given the unknown role that generative AI will play in the classroom in the years ahead, it is impossible to predict the exact staffing levels of future classrooms, but we know that our approach toward faculty, like our approach to their students, will require more flexibility and personalization. Nowadays, university faculties are tiered, with tenured professors who are mostly concerned with research occupying the upper echelon of the hierarchy. Outside this tier are non-tenure-track faculty who typically specialize in teaching, professors of practice who typically come to the university to teach after distinguished careers in industry, as well as research fellows, adjunct professors, and more. This system is called into question, however, in an institution premised on serving greater numbers of lifelong learners, offering more stackable content, and puncturing disciplinary boundaries.

          As more universities implement technology to deliver content in modular, stackable forms that are customized to learners’ needs, it is likely that the roles of faculty will evolve in dramatic ways. Universities will require more involvement from industry experts, professors of practice, and teaching faculty. For their part, faculty will find themselves encouraged to invest more time in their own lifelong learning to stay abreast of new tools, platforms, and pedagogical techniques.

        
        
          Alumni

          Augmenting the place of lifelong learning at the university will also test traditional notions of who alumni are and how alumni view their university. Most graduates of four-year higher education consider their alma mater to be the place where they received their bachelor’s degree—whether or not they subsequently obtained a graduate or professional degree. Typically, alumni return to their college sporadically to attend sporting events and reunions or to tap into established relationships—in other words, to engage with the past. In contrast, the growth of lifelong learning at universities—and the need for more college-educated individuals to obtain it—can transform graduates’ relationship with their alma mater, making them members of a widespread, active network engaged with the present and the future.

          In addition to relying on their university for continuous learning, alumni will also stay connected through the ongoing use of career services and other support, with the operation evolving from a social capacity to a functional one. This is already happening. Thus, the standard alumni operation will provide lifelong learners with access to venture incubators and startup assistance. It will connect professionals with accomplished mentors, offering coaching and institutional support. It will connect alumni businesses with faculty expertise and research. Furthermore, it will be the focal point for communities of interest, drawing together alumni who share professional goals, hobbies, or philanthropic objectives. In this way, the literal meaning of alma mater (“nourishing mother”) will be reinforced as graduates continue to be nourished and supported by their institution for their entire lives. In effect, they will become members of a lifelong club that fills enormous social, professional, and educational niches. This dynamic also has the potential to transform university giving. For example, in addition to writing an annual check to a class fundraising drive, alumni may enroll in a subscription model, signing up for continued access to services and learning opportunities. The entire advancement enterprise may evolve to rely on alumni emotion as well as on a manifest list of benefits, courses, and services rendered.

          The expanded importance of alumni in a lifelong learning–oriented university raises a number of questions as well. As noted, alumni of U.S. colleges and universities tend to feel the most loyalty to their undergraduate alma maters. When people spend several of their most exuberant, youthful years living in a residence with their closest friends, they are likely to feel more attachment than if they sign up for a targeted chunk of learning delivered in a hybrid format. After all, students don’t buy college sweatshirts to celebrate having completed an online certificate—at least not yet.

          As people adopt a lifelong learning mode of education in the future, however, we may see traditional alumni loyalties change. People may have even more alma maters than they do today. The demarcation of gaining a standard undergraduate degree may give way to new credential forms. Consequently, alumni may end up feeling the strongest tug of loyalty to the university that has given them the most value over their lifelong careers. This is not necessarily a shift to a strictly transactional relationship, but when numerous institutions are competing for a person’s limited attention, the standout will likely be the one that produces tangible results. If a university remains a dependable presence and support in their lives, learners are more likely to return to it for help, education, and enjoyment.

        
        
          The University Itself

          The implications are not just internal. They also herald changes and opportunities for the overall structure of the university. It is no surprise that this should be the case. Throughout history, higher education ultimately has responded to changes in technology and to the landscape of learners it aims to serve by evolving its institutional forms and its overall shape as a sector. That is how, in previous eras, higher education in the United States came to encompass the agricultural and mechanical university, liberal arts college, research university, public university system, community college, and online university.

          We have once again reached such an inflection point. The AI revolution necessitates that virtually everyone become a lifelong learner—and that, in turn, necessitates that universities go to where the learners are. We have already outlined how this would be done in the figurative sense of aligning courses of study in ways that are learner-centered. But this is true in a literal sense as well. While online programs can reach learners on-demand at any time, universities that seek to serve lifelong learners with hybrid programs must necessarily go to where the learners live by establishing a brick-and-mortar presence in multiple locations, personalizing and customizing programs for regional economies and circumstances. This is especially crucial in places that are being left behind by the modern economy because they lack the workforce to attract technology jobs. In an AI-driven economy in which the need for lifelong learning is ascendant and must be met, universities have the opportunity to take the next step in higher education’s evolution: the (global) university system.

        
      
      
        The (Global) University System

        In his classic volume The Uses of the University, former University of California president Clark Kerr described the broad agglomeration of activities, interests, and people that comprised the U.S. research university as an institution in the 1960s.25 He likened it to a city, with many seemingly disparate functions, and many disparate individuals united by a common grievance about parking. The university system hopefully improves on this model. It is an entity existing across multiple locations, each of which differentiates its offerings according to the different contexts in which its learners live and work. This system can be regional, serving learners in different national markets. It can be global, serving learners throughout multiple countries. Each node of the network is connected to the other, such that learners can circulate through it to take advantage of academic programs, learning resources, and experiential learning opportunities in their living contexts. In many ways, it is the next logical iteration of a university, taking into account the need to serve a growing population of lifelong learners.

        The purpose of the university system is to provide contextual learning and research opportunities across its nodes. Consider how a global university system could serve a learner whose career will be buffeted by the winds of technological change. They might begin their lifelong learning trajectory by pursuing a short course in finance at the New York node of the system before moving onto the London location where they undertake an experiential learning module with a fintech firm. Alternately, they might enroll in an experiential entrepreneurship program with a Silicon Valley startup while also completing classes in AI and machine learning at the local campus.

        Global, mobile, contextual learning is the holy grail for universities seeking to serve learners—which, in the AI economy, means an increasing number of institutions. The university system is designed to provide this for lifelong learners, but it is also a platform for the entire university, facilitating contextual research and contextual and global recruitment, as well as undergraduate mobility.

        Research within the context of local and regional circumstances enables the discovery of solutions to real problems within communities. For example, a Miami node would be ideal for research on urban coastal sustainability, whereas work examining the impacts of tectonic activity on regional populations and economies would be better served from a node in the Cascades region. These contextual research opportunities spur faculty recruitment and student enrollment—the most talented people may very wish to continue their lives within their communities without relocating to an existing campus in a faraway city. In particular, professors of practice and teaching faculty may not have the option of uprooting and moving to a college town.

        The system also enables undergraduate mobility, which enhances outcomes. For instance, by giving young learners a semester studying AI and philosophy in London and the next undertaking experiential entrepreneurship in the Bay Area, it supercharges mastery of the humanics curriculum and acquisition of the cognitive capacities. Adapting to the realities of each locale, the system embeds an unparalleled degree of nuance in the opportunities it creates. As learners circulate through the network, they reap the rewards of this nuance—for instance, with deep cultural agility skills and extraordinarily nimble critical thinking abilities. By cycling learners through different experiences and contexts, a global university system fosters an outstanding appreciation for the diversity and variety of the world, enabling them to become imaginative and mentally flexible beyond the capacity of AI.

        Thus, consider the example of a learner whose twin passions are engineering and climate change and who enrolls as a student in a global university system with locations in New York, Vancouver, Dubai, and New Delhi. Circulating through the different contexts of this network, they could study urban coastal sustainability issues on the eastern U.S. seaboard and then pivot to learning about the questions engineers face in building effective water delivery systems in the Middle East. Pivoting once more, they might turn to understanding the health impacts of inadequate municipal sewer systems on the Indian subcontinent and then focus on assessing the impact of Vancouver’s policies that promote renewable energy and green practices. The opportunity for this learner to experience diverse contexts, benefiting from customized programs and co-ops as they proceed, gives them a truly unsurpassed education. Over time, they obtain a more comprehensive—and complex—grasp of their disciplines, gaining both a bird’s-eye global perspective as well as a specialist’s understanding of the subjects as they impact local communities. Once again, bringing this vision to full fruition is no easy task. But it produces robot-proof learners par excellence.

        Northeastern’s global university system is designed precisely for such global, mobile, contextual learning. We are not alone: Carnegie Mellon offers undergraduate programs in Qatar and graduate ones in Rwanda. New York University now boasts more than ten locations outside the United States. By adopting a multi-campus, multimodal design, our institution and others like ours will better meet the immense demand for contextual lifelong learning in the AI age.

        
          International versus Global

          Not every university will aspire to establish multiple locations in the United States or beyond—and not every university should. Linking disparate locations together to form a truly connected system is a complex endeavor. Aligning academic programs and learning opportunities to allow learners to circulate through the network in a way that also is highly personalized to their learning needs requires extraordinary coordination. But institutions that seek to establish a global university have to ask whether they wish to operate in manner that is truly global as opposed to merely international.

          Other industries have grappled with this dynamic. Years ago, when U.S. automobile companies began to expand outward, they adopted an international approach. They opened factories in new countries, but all decisions regarding products and strategy remained centralized at U.S. headquarters. This may have been efficient, but it was not particularly effective because the automakers (not surprisingly) often produced new cars that were copies of the U.S. versions as opposed to distinct vehicles that captured the needs of customers in the new markets.

          In contrast, when the software industry began exploring new frontiers, its leaders adopted a more global approach. They also built new facilities in untapped markets, but instead of simply replicating the strategies that had worked in the United States, they allowed their new operations to adapt to the immediate facts on the ground. Instead of pronouncing product design or marketing from on high, a decentralized approach prevailed that accounted for the opportunities and idiosyncrasies of their contexts.26 I would argue that institutions of higher education seeking to establish a global university system would do well to follow the example of the software industry.

          Clark Kerr’s multiversity was a reflection of its world, just as the university system is a reflection of ours. As our world doubles and redoubles in complexity, we cannot hope to understand it, affect it, and improve it except through commensurate complexity—in other words, through networked systems. To face the technological and economic challenges of the twenty-first century successfully, individual learners will benefit from the opportunity to tap into global higher education opportunities throughout their lives. To help learners seize this promise, many institutions of higher education will inevitably evolve from their present forms.

          In many ways, today’s universities view educating undergraduates, preparing graduate students, and creating new knowledge by conducting research as the real, serious endeavors of the university, while lifelong learning is viewed as ancillary. Undergraduate education, graduate education, and research are indeed critical for core priorities. But the traditional approaches will not work for the millions of adult learners finding themselves compelled to return to higher education to stay ahead of technological change.

          In the past, universities adopted a “Field of Dreams” sort of approach to their enterprise: build it, and they will come, they said. As such, they constructed departments and programs offering the expected stable of traditional, monolithic degrees such as the bachelor’s, the professional master’s, and the PhD. This is no longer enough. Colleges and universities have the opportunity to meet a vital educational need to serve working adults.

          In many ways, the traditional attitude is reminiscent of the posture that railroad companies took during the early decades of the twentieth century, when airplanes first came on the commercial scene. At the time, the railroads had cornered the market for long-distance passenger transportation. When the first airlines also began to offer long-range commercial flights, the railroads largely ignored this development, considering air transportation to be a fundamentally different endeavor from the business in which they were occupied. They saw the airlines as being in the airplane business, while they saw themselves as being in the train business. The railroads failed to realize that both they and the airlines were actually in the same business—namely, transportation. Consequently, they missed the warning signs pointing to the impending disruption of their industry. And when commercial air travel took off, as it were, they were shocked to see their new competitors quickly dismantle their long-standing dominance in passenger transport.

          As AI, robotics, and high technology give rise to an unprecedented demand for people to learn, retool, and upskill throughout their lives, higher education would do well to consider shifting its perspective in the way the railroads failed to do. Going forward, colleges and universities have the chance to recognize that their mission is not only undergraduate education, graduate education, and research—although all of those remain vitally important—but also lifelong learning.

          Today’s professionals are facing challenges as profound as those faced by the workers of Pitman’s and Darwin’s day. Just like them, they are immersed in rapidly changing work environments to which they must adapt or risk losing their competitiveness. Just like them, the escalation of technology means that they must increase their uniquely human skills through further education. And just like them, in an increasingly complex economy, lifelong learning may well be the difference between their professional evolution and their economic extinction. In this context, the old Field of Dreams approach no longer suffices. Universities cannot simply build monolithic programs and expect lifelong learners to appear.

          Personalization and customization are the first steps.

        
      
    
  
    
      
        Afterword

      
      Imagine the state of the world on November 17, 1944. The planet was home to some 2.5 billion human beings, none of whom had ever used a programmable digital electronic computer. The tide of war across Europe and the Pacific had shifted enough that in the United States, officials were thinking in earnest about how to reintegrate the millions of GIs who had been sent overseas to fight back into the American economy and society.1 Tuberculosis and premature birth were among the top ten causes of death among Americans.2 Global surface temperatures were beginning their slow climb toward the troublingly high levels they would reach at the dawn of the twenty-first century.3 The Oxford English Dictionary lacked an entry for “mobile phone,” and even the one for “microchip” would not appear for several decades.

      It was in that world, and on that day, that President Franklin D. Roosevelt sent a letter to Vannevar Bush, director of the U.S. Office of Scientific Research and Development, urging him to consider how to apply his office’s colossal energies to peacetime. “New frontiers of the mind are before us,” wrote Roosevelt. “And if they are pioneered with the same vision, boldness, and drive with which we have waged this war, we can create a fuller and more fruitful employment and a fuller and more fruitful life.”4

      The worlds of 1944 and today seem eons apart, but there are important similarities. Then, as now, technology was transforming the way people lived and worked. Then, as now, some feared technology’s potential to inflict harm, while others considered it humanity’s salvation. Then, as now, government and higher education sought to nurture and harness the power of progress. And in 1944, they had a clear idea of how to do it: they would forge a social compact.

      Dr. Bush’s reply to FDR took the form of a now-famous report entitled Science: The Endless Frontier. The essential insight of the report was that the development of new technologies in the post–World War II era could transform society for the better, but only if the principal actors truly aligned their energies. Laying out a plan for the future of university-based research, Bush observed that “[s]cientific progress is one essential key to our security as a nation, to our better health, to more jobs, to a higher standard of living, and to our cultural progress.”5 To achieve these results, he proposed a system in which government funding would flow into universities for four key purposes: to create new knowledge, educate the next generation of scientists, launch new products and industries, and advance the public welfare. As Bush observed, “The rewards of such exploration both for the Nation and the individual are great.”

      Bush’s words proved correct. The social compact between government and higher education established in the 1940s ushered in a new era of prosperity for U.S. society. The state, the academy, and industry formed a symbiotic arrangement in which government delivered funding, universities spent it on scientific research, and the private sector commercialized the new discoveries, transforming them into technologies, consumer goods, and economic growth. This arrangement would go on to propel much of the twentieth century’s material prosperity and technological progress.

      I personally believe that the dawn of the AI age today is as consequential to humankind as the period after World War II. Like that age, our own demands a renewed social compact that joins citizens, higher education, employers, and government in service of the common good. But whereas Vannevar Bush’s vision focused on escalating scientific discovery, a social compact for our AI age has the opportunity to go a step further, promoting the personal reinvention of learners and citizens.

      As this book has argued, AI has rendered obsolete long-held presumptions about education, the workplace, and the world. Learners can no longer bank on the lessons of an elementary, secondary, and college education to hold them in good stead for a lifetime. Employees can no longer expect that their professional knowledge and trusted processes will retain any currency in a fast-changing world. Instead, people, employers, universities, and governments will need to embrace near-constant reinvention as the norm. This will mean adapting and modernizing—reinventing—the social compact itself.

      What would such a renewed social compact look like? The post–World War II version prioritized scientific advancement. A new social compact should, in addition, place citizens at the center, with its primary focus on people’s capabilities, talents, and capacity for advancement and reinvention. This would require expanding the role each key stakeholder plays in bringing the compact to life. Rather than offering episodic training and education, for example, employers would stay ahead of technological change by continually providing upskilling opportunities to their employees, building professional reinvention into their core business models. Governments, for their part, would broaden student aid programs beyond their typical purview of serving eighteen- to twenty-two-year-olds, designing flexible, adaptable programs for citizens, universities, and even employers in support of lifelong learning. As discussed throughout this book, higher education would realign around these learners and the new literacies of the AI age. Finally, individuals themselves would embrace a shift in mindset from the view of education as a precursor to adult life to one in which learning is a companion to a life of ongoing personal and professional renewal.

      A new social compact would present a further evolution in the relationship between the major players. The old compact presented something of a top-down arrangement in which the state relayed funding to the academy, universities handed off their discoveries to industry, and employers created new products, jobs, and opportunities for citizens. In the AI economy, each stakeholder is interdependent with the role of citizens moving to the center. Everyone stands to gain. Higher education receives public support to extend its mission to new populations and new frontiers of discovery. Employers benefit from university-educated employees who actively pursue continuous learning and professional development. And the state flourishes by creating a more prosperous, and therefore likely more harmonious, society. The postwar compact only partially realized this end, because it only partially envisioned it. This is our opportunity to see the fruition of its entire potential.

      
        Reinventing the Social Compact

        
          The Role of Government

          A review of government support for university research is outside the scope of this book. Suffice to say, however, that it has helped give the world everything from the Internet to mRNA vaccines, and it remains the lifeblood of academia’s discovery enterprise. But a new social compact designed to promote lifelong learning would necessarily widen access to universities through financial aid. In the United States, this takes the form of tax credits and tuition benefits of which Pell Grants remain the most prominent, and which are mostly awarded to undergraduates. Extending the program to assist post-baccalaureate students would be a major step forward in renewing the social compact. But there are many other ways in which governments around the world help to reskill and upskill lifelong learners in order to drive social and economic progress.

          For example, in 2015, the government of Singapore launched SkillsFuture, a national campaign to provide its citizens with lifelong learning support and opportunities for skill development.6 The most notable of its initiatives was the creation of credit accounts in which every Singaporean above the age of twenty-five receives money to be applied to education and training. In 2022 alone, about 560,000 people—or approximately 16 percent of all citizens—took part in SkillsFuture initiatives, including nearly 200,000 who accessed the credit.7

          Taking a different approach, the European Union declared 2023 to be the “European Year of Skills,” funding thousands of skill development events across Europe with a focus on digital and green technologies. Yet there remain clear leaders in professional workplace education. Familiar names such as Germany and Switzerland remain torchbearers of apprenticeship. Germany upholds its robust “dual system” of education by strongly engaging employers and social partners, as well as ensuring that it serves broader social and economic goals instead of short-term hiring needs. In Switzerland, two thirds of young people entering late secondary school enroll in its vocational and professional educational system, in which they combine an apprenticeship with a company with one to two days of instruction at a vocational school.8

          Other countries are striving to make up lost ground. In 2017, the United Kingdom introduced an apprenticeship levy, in which employers are required to spend a portion of payroll on training. Since its rollout, rates of “high skill” employment for non-college graduates have risen by 5 percent.9 Ireland has advanced its lifelong learning agenda by offering free higher education courses in areas such as IT and cybersecurity to the unemployed and self-employed, while its “Apprenticeship Action Plan” has a goal of creating 100,000 new apprenticeships by 2025.10

        
        
          The Role of Employers

          Today, the relationship between higher education and employers is all too often a loose coupling, lacking in connection. Typically, interactions between universities and employers are surface-level and episodic, with businesses perhaps sending a manager to campus a few times a year to sit on an advisory panel for a degree program or discipline. Colleges and universities attempt to ascertain the needs of business but sometimes misread the signals, leading to a skills gap between graduates and the job market or missed research opportunities. A 2021 survey asked university communities what they would most wish to improve in the relationship between academia and industry; 94 percent answered, “Better communication around aims and expectations.”11 A much tighter coupling would prevent miscommunication, to the benefit of everyone.

          Under a new social compact, higher education and employers both could benefit by integrating their activities much more closely. As in the case of Northeastern’s ALIGN program, which places lifelong learners into technology jobs, employers and universities can move from a place of isolation from each other to one in which their enterprises are embedded together. This confluence of knowledge, talent, and resources helps learners remain robot-proof, businesses meet their goals, and universities fulfill their mission of societal betterment. Since the professional workplace is one of the key settings in which the impact of technological change will be felt most strongly, educational efforts meant to address those changes—theoretical and experiential learning alike—can take place in companies and offices, not just within the ivory tower.

          Communication and give-and-take are crucial if businesses and universities are to unite in fulfilling the social compact. They have an impressive record in their long history of research collaborations. The development of the AstraZeneca-Oxford vaccine was a particularly famous example during the pandemic, but industry-academy partnerships are common around the world. Proportionally, universities in the Netherlands, France, Switzerland, Germany, and the United Kingdom publish more research papers with commercial collaboration than their American counterparts do, joining forces with companies such as Philips, Bosch, and Hoffmann-La Roche.12 India’s top university for patents, the Indian Institutes of Technology system of public technical universities, operates the ITT Madras Research Park in partnership with more than seventy companies such as Bharat Heavy Electricals Limited, and claims more than 200 startups launched from its incubator.13 South Korea is famous for its ties between industry and university researchers, most notably in the deep collaboration between Samsung and Sungkyunkwan University, extending even into the academic institution’s management.14

          Clearly, the idea that universities and employers should work together for the common good has ample precedent. And while the specifics of these arrangements vary, the goal of social and economic progress is shared by everyone. After all, we are all learners and citizens. We are all humans.

        
        
          The Role of Humans

          In the next few years, human beings will have to learn to work and live in accord with technologies that will in all likelihood transform our culture, worldview, and way of life. The advent of AI is reinventing how we conduct business, how we discover knowledge, and how we educate students. Each one of us is therefore obliged to look to our own individual reinvention through lifelong learning. Change is difficult. Many people will reject it. But there is no denying the only certainty about the future we share with AI: it will be different from the past, and we will have to adapt.

          Much of the popular discourse about colleges and universities has, for good or ill, centered on the question of what sort of education is best—a discussion that is often reduced to the dichotomy between learning for its own sake versus learning to earn a living, or between the value of a liberal arts education versus the value of “practical” course of study that promotes employability. However, the robot-proof education model shows that these are false choices.

          Artificial intelligence is increasingly specializing in tasks such as the analysis and application of facts to situations, or the management of data—work that until recently remained in large part the provenance of people holding college degrees. In the new workplace, human roles will be social, situational, and as fluid as the contexts of life. To adapt to them, people will pursue an ongoing educational journey in humanics, reinventing themselves to partake of the endless opportunities engendered by endless change. On this journey, experience will matter more than ever.

          It is also time to move beyond the canard that students must choose between an economically rewarding career and a fulfilling, elevated inner life. Humanics will equip people to succeed professionally and cultivate the virtues espoused by Cardinal Newman—namely, an agile mind and refinement of thought.15 By appropriating our routine work, machines will offer human beings a chance at liberation from drudgery, freeing us for more imaginative, decisive, and social tasks—as well as matters of moral consequence, such as ensuring that people of all races, identities, and backgrounds share in the fruits of AI productivity, and that our economic arc bends toward equality and inclusion.

          The future will be shaped by opportunity and reinvention. Thus, in the past, a factory hand would have spent their days in rote manufacturing; tomorrow, they may have the chance to work as a skilled artisan. Whereas a middle manager once engaged in pushing information between boxes, tomorrow they might be an in-house entrepreneur. Likewise, the gray “organization man” described by William Whyte in the 1950s used to punch the clock and unthinkingly enforce company policies.16 Tomorrow, they could be developing global business initiatives and learning how to deploy AI tools to execute a new strategic plan.

          Whether the objective is to educate younger learners, older learners, company employees, or independent workers, the bottom line is the same. Learning is now an ongoing voyage with many ports of call but never a terminus. This continuous journey has implications that reach far past the campus gates, into our homes, our workplaces, and our startups. These implications will shape our ambitions and even our laws. Ultimately, they will affect everyone, carried throughout the world by global university systems built to transcend limitations of scale, place, and time.

          Education is not a panacea for humanity’s troubles. We cannot educate ourselves out of all our social and natural predicaments. We can, however, help individuals brace for change and embrace the technological miracles of our time. Perhaps, if we educate ourselves well, society’s weight will shift, making it more equitable, more just, and more sustainable. I believe that when people are given education, they may still be astonished by the changes and mysteries that the future holds, but they will see these as opportunities rather than threats.

          Such a world, I believe, is possible. It is our job to make it happen.
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