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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
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