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To my mother,


who nurtured what heart, mind, and will I have.


To my father,


who taught me to follow my aspirations.


To Rohan,


for whom I wish much intrinsic growth.
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And to Bill Gates, cofounder of Microsoft


and the Bill & Melinda Gates Foundation,


both of which gave me opportunities to learn


what I write about in this book.




Gates once wrote, “The first rule of any technology used in a business is that automation applied to an efficient operation will magnify the efficiency. The second is that automation applied to an inefficient operation will magnify the inefficiency.” (The Road Ahead, 1995)




INTRODUCTION
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“Talent is universal; opportunity is not.” That’s how Megan Smith, chief technology officer of the United States and former vice president of Google.org, began her opening remarks at the University of California, Berkeley, in the spring of 2011. She and I were on a panel titled “Digital Divide or Digital Bridge: Can Information Technology Alleviate Poverty?”1 The event was held in South Hall, the campus’s oldest building but home to its youngest school – the School of Information – where scholars study the interaction between digital technology and human society. The hall was packed. The panel drew not only students and faculty, but also Bay Area impact investors, nonprofit leaders, and social entrepreneurs.


Google.org’s motto at the time was “tech-driven philanthropy,” and Smith embraced it.2 She implicitly agreed that talent was universal. But, she said, “opportunity is becoming more universal” as well. According to Smith, opportunity was expanding along with “the network,” by which she meant the Internet, mobile phone systems, and presumably the Google technologies riding on them.


That more people are becoming connected is a fact. By the end of 2014, there were nearly 3 billion people on the Internet. Sometime in 2015 the total number of mobile phone accounts will exceed the world population.3 Both figures continue to grow. Smith suggested that these technologies bring people together, trigger revolutions, and make “all world knowledge . . . available online for free.” If she is right, everyone everywhere will soon have plenty of opportunity: Talent is universal, and opportunity is the Internet.


The world’s leading technologists thoroughly agree, and they’re competing to speed things up. In 2009, Sir Tim Berners-Lee, the inventor of the key protocols that drive the Internet, founded the World Wide Web Foundation to spread the Web as “a global public good and a basic right.” Its tagline: “Connecting People. Empowering Humanity.”4 A couple years later, Smith’s colleagues at Google began working to deliver WiFi through solar-powered balloons. CEO Larry Page says, “Two out of three people in the world don’t have good Internet access now. We actually think [balloon-delivered Internet] can really help people.”5 Not to be outdone, Facebook founder Mark Zuckerberg announced Internet.org in 2013. “We’ve been working on ways to beam internet to people from the sky,” he posted.6 He wants to reach remote places with infrared lasers and high-altitude drones.


That tech giants are messianic about their creations is no surprise. But their outlook has possessed powerful people outside of Silicon Valley, too. US Secretary of Education Arne Duncan said that “technology is a game-changer in the field of education – a game-changer we desperately need to both improve achievement for all and increase equity for children and communities who have been historically underserved.”7 Economist Jeffrey Sachs, author of The End of Poverty and the force behind the United Nations’ Millennium Villages Project, believes that “mobile phones and wireless Internet end isolation, and will therefore prove to be the most transformative technology of economic development of our time.”8 And in 2011, then–secretary of state Hillary Clinton announced a new foreign policy doctrine. She introduced “Internet freedom” by saying that information networks were a “great leveler” that we should use “to help lift people out of poverty and give them a freedom from want.”9 World leaders are convinced that technology will make the world a better place.


But does technology really cause positive social change?


Consider poverty in the United States. Its rate decreased steadily for decades until 1970. Around 1970, though, the decline stopped. Since then, the poverty rate has held steady at a stubborn 12 to 13 percent – embarrassingly high for the world’s richest country – only to rise since the 2007 recession.10 Over the past four decades, real incomes for poor and middle-class households stagnated. Inequality shot up to a level not seen for a century.11


During the same four decades, though, the United States experienced an explosion of new technologies. America ushered in the Internet and the personal computer. Its companies invented mobile phones and social media. US firms such as Apple, Google, Microsoft, and Twitter dominate the global corporate landscape, churning out product after product used by billions of people. In 2014 there were more than 210 million Facebook accounts in the United States, outnumbering Americans aged fifteen to sixty-four. For a while now, the total US population has been eclipsed by the number of wireless subscriptions.12


So during a golden age of innovation in the world’s most technologically advanced country, there has been no dent in our rate of poverty.13 All of our amazing digital technologies, widely disseminated, didn’t alleviate our most glaring social ill.


A Tale of Two Approaches


When Smith said, “Talent is universal; opportunity is not,” she was quoting an epigraph from a memoir, It Happened on the Way to War, by former Marine captain Rye Barcott. Barcott was an officer-in-training in 2000 when he visited Kibera, the largest slum in Nairobi, and his eyes were opened to global poverty. Feeling compelled to do something about it, he worked with local residents Tabitha Atieno Festo and Salim Mohamed to found a nonprofit organization called Carolina for Kibera (CFK), which has since been honored for its work by Time magazine and the Bill & Melinda Gates Foundation. The organization runs health and education programs and trains youth leaders to solve community problems. Steve Juma, for example, joined a CFK youth soccer team and discovered he made a good referee and peer mentor. CFK granted him a medical school scholarship, and Juma now treats patients at its clinic.14 The founders believe that everyone comes into the world with potential, but not everyone has the opportunity to develop it. Talent is universal, and opportunity is the nurturing of that talent.


This is very different from Smith’s take. Whereas Smith is concerned with external provision, Barcott builds up internal strengths. The difference is profound, as even Smith – and every Google employee – knows well from another context. Google posts its job announcements on its website, so in theory, anyone with access to the Internet has the opportunity to apply. In practice, though, the jobs are closed to all but a small minority of people who have the education, experience, and personal contacts to pass extensive rounds of interviews and aptitude tests. I know many low-income people who would like nothing more than a well-paying job at a global technology company. But it doesn’t matter whether they can browse engineering jobs on their phones. Online opportunity isn’t always actual opportunity.


Of course, Smith herself wouldn’t argue that a tenth-grade dropout from East Palo Alto and a Stanford computer science PhD have the same ability to hack software. Nevertheless, by equating the Internet with opportunity for underprivileged people, she has made a dubious assumption – an assumption that the Internet can make up for severe non-Internet deficiencies.


So – talent is universal; opportunity is not. The same six words capture what Smith and Barcott both believe. Yet their different interpretations lead to wildly divergent ways of trying to change the world. Smith wants to spread technology to every corner of the planet. Barcott focuses on cultivating individual talents. One builds technologies. The other fosters people.


I know very well where Smith was coming from. For twelve years I worked at Microsoft, where, like every other gizmo-happy technologist, I unconsciously embraced a peculiar paradox. It revealed itself in the most innocuous things that the company said. At corporate gatherings, executives would tell us, “You are our greatest asset!” But in their marketing, they would tell customers, “Our technology is your greatest asset!” In other words, what matters most to the company is capable people, but what should matter to the rest of the world is new technology. Somehow what was best for us and what was best for others were two different things.15


This book is about this subtle contradiction and its outsized consequences. I explore how a misunderstanding about technology’s role in society has infected us – not just the tech industry, but global civilization as a whole – and how it confuses our attempts to address the world’s persistent social problems. The confusion expresses itself as Silicon Valley executives who evangelize cutting-edge technologies at work but send their children to Waldorf schools that ban electronics. Or as a government that spies on its citizens’ emails while promoting the Internet abroad as a bulwark of human rights. Or as a country densely crisscrossed with interactive social media that is nevertheless more politically polarized than ever. Geek Heresy demystifies these contradictions and seeks to illuminate a more effective path to social change.


Technoholics Anonymous


I am a recovering technoholic. I was once addicted to a technological way of solving problems.


My parents were nerds at heart, possibly reflecting the stereotypical Japanese fascination with science and technology. On birthdays, they gave me Lego blocks and Erector sets. I have fond memories of playing with a clever Japanese toy called Denshi Burokku. It consisted of analog electronics embedded in plastic cubes that you could arrange and rearrange to build lie detectors and radios.16 By the seventh grade, I was programming an Apple II personal computer. My bookshelves were filled with biographies of Isaac Newton, Thomas Edison, and the Wright brothers as well as titles such as How Things Work and Tell Me Why.


One book that left a deep impression on me described Russian efforts to build a fusion reactor. When I was growing up in the 1970s, a series of energy crises caused long lines at gas stations and an adult obsession with turning off lights. These developments seemed connected to world events that caused furrows in President Jimmy Carter’s brow every time he appeared on TV. Nuclear fusion – as a source of unlimited energy – seemed like it could put an end to these problems once and for all. I thought I could help make it work.


So in college I majored in physics, but, as often happens, one thing led to another, and I changed fields. I did a PhD in computer science, and after that, I took a job at Microsoft Research – one of the world’s largest computer science laboratories. What didn’t change was my search for technological solutions.


At first I worked in an area called computer vision, which tries to give machines a skill that one-year-olds take for granted but that science still toils to explain: converting an array of color into meaning – a crib, a mother’s smile, a looming bottle. Computers still can’t recognize these objects reliably, but the field has made progress. For example, these days we don’t think twice about the little squares that track a person’s face on our mobile-phone cameras. That’s a technology that a colleague of mine developed just fifteen years ago.17 In my own research, I worked on algorithms that allowed you to cut out objects in digital photographs and automatically fill in the hole with an appropriate background.18 Another project was a precursor to the software in Microsoft’s Kinect system, which does away with joysticks for Xbox games by tracking players’ physical movements with cameras.19


These advances were exciting. They proved the incredible power of technology. And they kept me engaged for seven years. But I began to feel a little dissatisfied with the kind of impact I was having. If I was overly ambitious as a child to think that I could solve big energy problems, now I didn’t feel ambitious enough. I wanted to do more than serve the world’s gadget lovers.


So in 2004, when my manager in Redmond asked me if I would join him to launch a research center in India – what would become Microsoft’s only major lab in the developing world – I jumped at the chance.20 I was excited by a new topic: How could electronic technologies contribute to social causes in the world’s poorest communities? Within months, I moved to Bangalore, expecting to spend a few years applying my technical skills to a new set of problems. What I didn’t foresee was that India would change my entire conception of technology.


Prolegomenon


America is a bubble where everyone tunes into YouTube; Amazon delivers to every Kindle; and debates of fact are quickly settled by consulting our iPhones. As a result, it’s hard to gain a true sense for technology’s real effect on society. We’re all breathing the same air. We have a perspective that some people call WEIRD – Western, Educated, Industrialized, Rich, and Democratic.21


Outside our bubble, there are places like India – an ocean of diversity presenting a Technicolor range of man-machine interaction. Nonliterate dollar-a-day rickshaw drivers, who are savvy users of Bluetooth file exchange on their multimedia phones, deliver undergraduate computer-science majors to campuses in which programming is taught entirely on paper. Inadequate theories of technology don’t hold together in the rough waters of such contrasts.


In Part 1, I’ll share what I learned in India and other places about digital technology and demonstrate that the lessons apply everywhere. I’ll describe the Law of Amplification, which concisely explains technology’s impact on society and shatters pervasive myths about social change. These myths are embedded deep in the modern technocratic psyche, and they mislead us toward mirages that vanish on closer inspection. Part 1 will provoke tech optimists, vindicate tech skeptics, and liberate others from the cult-like hold of technology.


Part 2 suggests the path forward. It will reveal rules for the best ways to apply technology, but move beyond machines to highlight the critical role of individual and societal intention, discernment, and self-control. I’ll tell moving stories of extraordinary people, such as Patrick Awuah, a Microsoft millionaire who left his lucrative engineering job to open Ghana’s first liberal arts university, and Tara Sreenivasa, a graduate of a remarkable South Indian school that takes children from dollar-a-day households into the high-tech offices of Goldman Sachs and Mercedes-Benz. Part 2 reanimates an ancient narrative for progress that is more relevant today than ever before: Even in a world of abundant technology, there is no social change without change in people.


Throughout, I use examples from global poverty to represent a range of societal afflictions. In part, this is because of my own focus over the past decade. But poverty is also linked to just about every social problem, either directly or by analogy. Being poor often means having lower levels of health, education, and political power. Resource scarcity and environmental destruction are everyday facts in impoverished communities. All forms of social inequality and prejudice echo the motifs of economic inequality and discrimination. By the end of this book, I hope you’ll agree that the Law of Amplification and the case for certain human values apply not just to the alleviation of poverty, but to any kind of positive social change.


Greek Geek


In Greek mythology, Daedalus was a brilliant craftsman and engineer. He designed the labyrinth that contained the Minotaur. He devised new methods of carpentry and shipbuilding. His animated statues were the world’s first robots.22 But Daedalus is perhaps best known for the invention of flight. Imprisoned in a tower with his son, Icarus, Daedalus fashioned wings out of feathers and wax. As they planned their escape, he warned Icarus not to fly too close to the sun for fear that the wax would melt. Once they were in the air, though, Icarus ignored his father’s warnings. He soared exuberantly into the sky. His wings fell apart, and Icarus fell to his death.


This story is often interpreted with a moral for children: Obey your parents. Rein in hubris. But there is also a timeless lesson for the grownups: Brilliant technology is not enough to save us from ourselves. Tech proponents will insist that Daedalus needed wings to escape. Tech skeptics will say that Icarus would have been better off without them. But had Icarus exercised restraint, or had Daedalus taken more time with his son to convey the risks, they could have benefited from the technology without the tragedy. The real lesson, then, is not about technology at all – it’s about the right kind of heart, mind, and will.




PART 1




CHAPTER 1


No Laptop Left Behind


Conflicting Results in Educational Technology
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India has pole-vaulted onto the global stage as an IT superpower, but only a thin stratum of the country’s educated elite is a part of that phenomenon. The rest – as many as 800 million people who live on less than two dollars a day – are lucky if they can work as servants to the rising middle class. There is a cavernous skills gap. Within the glass pyramids and shiny domes of Bangalore’s tech acropolises, recruiters struggle to find qualified engineers in a country with four times the population of the United States. Large IT firms like Infosys are so desperate for technical talent that they hire history majors on the basis of IQ tests and then put them through five-month courses in computer programming. Every year, more than 20 million Indians turn twenty years old, yet too few receive the foundational education required to fill the several hundred thousand technical jobs that corporations post each year.


In a country brimming with information technology but lacking in basic education, it seemed natural to investigate how personal computers could support learning. So, that was one of the things I focused on when I moved to India in 2004. I hired a team of designers, engineers, and social scientists. We began projects in education, agriculture, health care, governance, microfinance, and so on. For education, we started by spending time in rural India’s government schools. They were blighted by absent teachers, broken toilets, and unquestioning parents.


Desperate administrators often turned to technology as a solution. A startling number of rural schools had computer labs. Because of small budgets, though, the labs were limited to a handful of PCs. Joyojeet Pal, one of our first interns, visited twelve schools across four states and returned with photo after photo of students piled on like rugby players around a single PC.1 There were never enough terminals for all the children. One dominant child – often an upper-caste boy – tended to monopolize the mouse and keyboard while others crowded around, hoping to have a chance to interact.


It was a perfect opportunity for innovation: What if we plugged in multiple mice per computer, each with a corresponding cursor on screen? As with a video game console, many children could engage simultaneously. Udai Singh Pawar, a smart young researcher in my group with a boyish sense of fun, ran with the idea. He quickly prototyped what we called MultiPoint, along with its own educational software.


Students loved it, and formal experiments confirmed its effectiveness. Pawar verified that for activities like vocabulary drills, students learned just as much with MultiPoint as with a single PC all to themselves.2 One child, enthralled with the prototype, asked, “Why doesn’t every computer come with multiple mice?” We filed a patent, convinced Microsoft to release a free software development kit, and imagined that schools around the world would benefit. We declared victory, and temporarily forgot about the lack of toilets, the silent parents, and the absent teachers.


Projects such as MultiPoint won us awards and recognition. Children inevitably smiled in front of new technology, and politicians loved photo-ops where they handed out new gadgets. I often found myself in teak-paneled boardrooms discussing technology strategy with government ministers, World Bank officials, and nonprofit luminaries. Our research seemed to offer proof that there were technological solutions to developing-world education.


We were not alone. An even bigger splash was made by a nonprofit with an ambitious name that reflected its ambitious plan: One Laptop Per Child. Led by Massachusetts Institute of Technology (MIT) Media Lab founder Nicholas Negroponte, the organization sought to design a $100 laptop that could be sold to developing countries a million units at a time. At the 2005 World Summit on the Information Society, Negroponte shared the stage with United Nations Secretary-General Kofi Annan. They unveiled what looked like a green-and-white Fisher-Price toy that boasted a fully operational PC with kid-friendly software. Annan gave an unabashed endorsement: “These robust and versatile machines will enable kids to become more active in their own learning.”3


Negroponte summed up our credo as technologists: “It’s not a laptop project. It’s an education project.”4 By inventing and disseminating new, low-cost devices for learning, we believed we were improving education for the world’s less privileged children. But were we?


Geeks Bearing Gifts


The success of our MultiPoint trials encouraged us to expand its use, and we went looking for schools that could benefit from it. At private schools funded by wealthier parents or philanthropic donors, principals would lead us to sparkling classrooms with rows of well-kept computers. But those weren’t the schools that needed a boost. Their students would do well with or without MultiPoint. In the schools where help was most needed – where administrators were apathetic or underfunded, where teachers were absent or overloaded, or where students learned little and rarely graduated – it was impossible for MultiPoint to gain a foothold.


One visit I made to a government primary school just outside of Bangalore illustrates why. The headmaster unlocked a large metal cabinet to show me where he kept the school’s personal computers. Inside, desktop PCs, monitors, and keyboards were piled shoulder high, somehow caked in dust even though they weren’t out in the open. He explained that the PCs had been allocated to each school in the district two years before. The equipment had been received with excitement. The headmaster had cleared a room in his spartan cement-block building for a computer lab. Classes visited the lab one after the other, and students, crowding five or six to a PC, found games to play. The teachers, however, complained that the games didn’t follow the curriculum, and in any case, they didn’t know how to incorporate digital tools for teaching. Then, within weeks, the equipment began to fail. Power surges were probably to blame.5 The school had no IT staff, and there was no budget for technical support. Soon after, the machines were locked away, and the computer lab was repurposed. The PCs were just taking up storage space, but the headmaster couldn’t get rid of them. As state assets, they might be subject to inspection.


The situation wasn’t unusual. Many schools had neither staff nor finances for ongoing technical support. Computer budgets in education tend to pay for hardware, software, and infrastructure, but they neglect the ongoing costs of storage, upgrades, troubleshooting, maintenance, and repair. And PCs need a lot of care in the hot, dusty, humid conditions of rural Indian schools.


Meanwhile, teachers who had PCs dumped into their classrooms felt like seafaring captains suddenly asked to pilot a jumbo jet, all while the unruly passengers are given free access to the controls. For teachers already struggling to keep their students engaged, a computer was less help, more hindrance.


In the course of five years, I oversaw at least ten different technology-for-education projects. We explored video-recorded lessons by master teachers; presentation tools that minimized prep time; learning games customizable through simple text editing; inexpensive clickers to poll and track student understanding; software to convert PowerPoint slides into discs for commonly available DVD players; split screens to allow students to work side by side; and on and on.6 Each time, we thought we were addressing a real problem. But while the designs varied, in the end it didn’t matter – technology never made up for a lack of good teachers or good principals. Indifferent administrators didn’t suddenly care more because their schools gained clever gadgets; undertrained teachers didn’t improve just because they could use digital content; and school budgets didn’t expand no matter how many “cost-saving” machines the schools purchased. If anything, these problems were exacerbated by the technology, which brought its own burdens.


These revelations were hard to take. I was a computer scientist, a Microsoft employee, and the head of a group that aimed to find digital solutions for the developing world. I wanted nothing more than to see innovation triumph, just as it always did in the engineering papers I was immersed in. But exactly where the need was greatest, technology seemed unable to make a difference.


Textbooks of the Air


We were hardly the first to think our inventions would transform education. Larry Cuban, a veteran inner-city teacher and an emeritus professor at Stanford, has chronicled the technology fads of the past century. As his examples show, the idea that technology can cure the ills of society is nothing new. As early as 1913, Thomas Edison believed that “the motion picture is destined to revolutionize our educational system.”7 Edison estimated that we only learned 2 percent of the material we read in books, but that we could absorb 100 percent of what we saw on film. He was certain that textbooks were becoming obsolete.


In 1932, Benjamin Darrow, founder of the Ohio School of the Air, made a similar claim for radio. He said that the medium would “bring the world to the classroom . . . [and] make universally available the services of the finest teachers, the inspiration of the greatest leaders.” Radio would be “a vibrant and challenging textbook of the air.”8


In the 1950s and 1960s, it was television. President John F. Kennedy convinced Congress to authorize $32 million for classroom television programs. For a few years, American Samoa based its entire school system on televised instruction. President Lyndon B. Johnson approved. “The world has only a fraction of the teachers it needs,” he said. “Samoa has met this problem through educational television.”9


All of these predictions sound achingly similar to today’s claims for digital technology. If history is a guide, new technologies will be absorbed by schools but will do little in the end to advance education. Audiovisual teaching aids are common in modern classrooms, to be sure, but they have hardly revolutionized learning. It now seems quaint, even silly, to think that a generation hung its educational hopes on the boob tube. Television was supposed to uplift millions. Instead, millions sit in thrall to the Kardashians.


Maybe, though, digital is different. After all, real education involves two-way interaction, while broadcast media is only one-way. Don’t computers, the Internet, and social media offer something that television doesn’t?


Rigorous studies say no. The economist Ana Santiago and her colleagues at the Inter-American Development Bank found no educational advantage in a One Laptop Per Child program in Peru. Three months after an enthusiastic nationwide rollout, the novelty factor had worn off, and each week saw less use of the laptops. Even after fifteen months, students gained nothing in academic achievement.10 Another team of researchers found similar results in Uruguay: “Our findings,” they said, “confirm that the technology alone cannot impact learning.”11


Economist Leigh Linden at the University of Texas at Austin conducted experimental trials in India and Colombia. He found that, on average, students exposed to computer-based instruction learned no more than control groups without computers.12 His conclusion? While PCs can supplement good instruction, they don’t substitute for time with real teachers.


One of our research partners in India was the Azim Premji Foundation, a nonprofit organization that at the time ran the world’s largest program involving computers in education. In 2010, its CEO, Anurag Behar, published a brave article in an Indian affiliate of the Wall Street Journal. Casting doubt on his own group’s work with computer labs in over 15,000 schools, he wrote, “At its best, the fascination with [information and communication technology] as a solution distracts from the real issues. At its worst, ICT is suggested as substitute to solving the real problems.”13


We Don’t Need No Digitization


The lessons of a place with circuit-frying electrical supply and no running water might seem irrelevant for those of us who live in the developed world. American schools, though, suffer similar fates with technology. In 2001 and 2002, Mark Warschauer, a professor at the University of California, Irvine, and one of the world’s experts on technology in the classroom, led a study of eight schools in California that spanned rich and poor socioeconomic groups.14 Foreshadowing my experience in India, he found that US schools also had problems maintaining technology and using it meaningfully.


Warschauer heard many teachers complain that computers in the classroom had doubled their workload. Not only did teachers have to design lesson plans involving computers, they also had to write low-tech backup plans in case of technology failures, which were frequent.


Even when it worked, technology wasn’t necessarily being used well. In one class, Warschauer witnessed students typing names of countries into a search engine, clicking on whatever webpages came up, and aimlessly copying snippets of text into word-processing software. He wrote, “Although the students could be said to be performing the task of searching for material on the Web, they were not developing any of the cognitive or information literacy skills that such a task would normally involve.”


Warschauer also found that poorer districts had more difficulty with the equipment. What mattered wasn’t the technology – all of the schools had about the same number of computers per student and similar access to the Internet. But, he wrote, “placing computers and Internet connections in low-[income] schools, in and of itself, does little to address the serious educational challenges faced by these schools. To the extent that an emphasis on provision of equipment draws attention away from other important resources and interventions, such an emphasis can in fact be counterproductive.”15


Other scholars, journalists, and educators have taken a hard look at electronics in the American classroom and found them wanting. In The Dumbest Generation, Emory University professor Mark Bauerlein cites statistic after statistic showing that “digital natives” – millennial children who have never known a life without the Internet – aren’t doing any better in school than their parents did. He rails against the fetish we make of technology: “It superpowers [students’] social impulses, but it blocks intellectual gains.”16 Todd Oppenheimer, in The Flickering Mind, grieves over his visits to computerized schools across the country. All too often, he finds digital education to be about cutting and pasting graphics into PowerPoint.17 The school board president of the Liverpool Central district near Syracuse, New York, Mark Lawson, canceled a disappointing school laptop program after a run of seven years. There “was literally no evidence it had any impact on student achievement – none. . . . The teachers were telling us when there’s a one-to-one relationship between the student and the laptop, the box gets in the way. It’s a distraction to the educational process.”18


In other words, even in America, where infrastructure is reliable and technology is plentiful, computers don’t fix struggling schools.


Nevertheless, when I returned to the United States in 2010, I came home to a country that was on a whole new kick about technologies for education. Secretary of Education Arne Duncan gave talk after talk urging more technology in the classroom. One keynote he delivered in 2012 was indistinguishable from a tech-company sales pitch. In it he mentioned technology forty-three times: “technology is the new platform for learning”; “technology is a powerful force for educational equity”; “technology-driven learning empowers students and gives them control of the content”; “technology . . . provides access to more information through a cell phone than I could find as a child in an entire library.” (In the same speech, he mentioned teachers only twenty-five times.)19


Marc Prensky is the consultant who coined the term “digital natives.” He claimed that “today’s students think and process information fundamentally differently from their predecessors.” Immersed in devices from birth, they are growing up in a new world that their digital-immigrant parents don’t fully understand. His recommendation? We should teach digital natives in the language they were born in: “My own preference for teaching Digital Natives,” he wrote, “is to invent computer games to do the job, even for the most serious content.”20


Egged on by the chorus of support, America is in an orgy of educational technologies despite scarce evidence that they improve learning. In 2013, the Los Angeles Unified School District announced a $1 billion program to distribute iPads to all of its students.21 Donors flock to support the online Khan Academy, where the disembodied voice of Salman Khan accompanies video-recorded blackboard instruction. And MOOCs – massively open online courses – from Harvard, MIT, Stanford, and other universities boast about the millions of people from around the world taking their free classes.


The fever is contagious. Despite everything I learned in India, I wasn’t immune to it. I was once on a panel at MIT with Negroponte where I outlined my hard-won lessons about technology for education. He didn’t like what I said, and he went on the offensive. But he did it with such confidence and self-assurance that, as I listened, I felt myself wanting to be persuaded: Children are naturally curious, aren’t they? Why wouldn’t they teach themselves on a nice, friendly laptop?


As I heard more of the technology hype, however, I realized that it didn’t engage with rigorous evidence. It was empty sloganeering that collapsed under critical thinking.


Take Negroponte’s claim that children are natural learners who will teach themselves with well-designed gadgets. Its subversive edge is part of its charm. Pink Floyd lyrics echo in the mind: “We don’t need no education; we don’t need no thought control.” But even casual observation suggests that the truth is otherwise. When left alone with technology, few children open up educational apps. What they really want is to play Angry Birds. And teenagers are not that different. Los Angeles’s iPad initiative hit an early glitch when older students hacked the tablets’ security software and gained access to games and social media.22


Another highly touted project that doesn’t measure up is called the Hole-in-the-Wall. Its main proponent is Sugata Mitra, a professor of educational technology at Newcastle University. He regales audiences with what he says happened when he embedded a weatherproofed PC in the wall of a New Delhi slum. Without any supervision, local children started using the computer. They taught themselves to open applications, draw pictures, and use the Internet. In later studies, Mitra made the astonishing claim that his brand of “minimally invasive education” allowed children in poor villages to learn English and molecular biology entirely on their own.23 Mitra went on to become an internationally celebrated speaker and won the 2013 TED Prize.


But some who visit Mitra’s Hole-in-the-Wall sites find that they are unused, defunct, or occupied by older boys playing video games.24 Payal Arora, a professor of media and communication at Erasmus University in Rotterdam in the Netherlands, found one village where instead of the reputed computers, there was only a “cemented structure in which there are three gaping holes.” Several years after the computers were installed, “few of the people [in the village], including the students, had any recollection of the project.” One local teacher “recalled a few boys using these kiosks, but ‘usually for things like games, that’s all.’” Confronted with these points, Mitra softened his position, admitting, “It is certainly incorrect to suggest that free access to outdoor-located PCs is all that is involved” in real learning.25


A 2013 study by Robert Fairlie and Jonathan Robinson – economists with no stake in technology – slams a heavy lid on the sarcophagus for the quixotic idea that children will teach themselves digitally. In an experimental trial involving over 1,000 students in grades 6 through 10 in America, they found that students randomly selected to receive laptops for two years certainly spent time on them, but that the time was devoted to games, social networking, and other entertainment. And whatever merit these activities might have in theory, in practice those with laptops did no better “on a host of educational outcomes, including grades, standardized test scores, credits earned, attendance, and disciplinary actions,” than did a control group without computer access at home.26 In other words, unfettered access to technology doesn’t cause learning any more than does unfettered access to textbooks.


Technology advocates ignore studies like this. Instead they prey on parental fears. Secretary Duncan insists that “technological competency is a requirement for entry into the global economy,” hinting that our children will be at a disadvantage if they grow up without computers.27 But do students need to be steeped in technology to be competitive? Duncan is himself proof that it’s not. By his own admission, he grew up in a “technology-challenged household.” Apparently, when he was young, his family didn’t even own a television, to say nothing of a PC.28 Like most of today’s leaders above the age of forty-five, Duncan wasn’t exposed to digital technology when he was young, yet we can be sure that his mother is proud of his accomplishments in the twenty-first century.


Years of data from the world’s most credible educational yardstick show that technology in the classroom has little to do with good scores. The Program for International Student Assessment (PISA) is the Olympics of formal education. Participating countries administer standardized academic achievement tests to their fifteen-year-olds, allowing cross-country comparisons in several subjects. South Korea happens to be both high-tech and high-performing, but Finland and China consistently outperform other countries despite low-tech approaches.29 In a 2010 report, PISA analysts wrote that “the bottom line is that the quality of a school system cannot exceed the quality of its teachers,” regardless of available educational resources such as computers.30


Anyone can learn to tweet. But forming and articulating a cogent argument in any medium requires thinking, writing, and communication skills.31 While those skills are increasingly expressed through text messaging, PowerPoint, and email, they are not taught by them. Similarly, it’s easy to learn to “use” a computer, but the underlying math skills necessary for accounting or engineering require solid preparation that only comes by doing problem sets – readily accomplished with or without a computer. In other words, there’s a big difference between learning the digital tools of modern life (easy to pick up and getting easier by the day, thanks to improving technology) and learning the critical thinking skills necessary for an information age (hard to learn and therefore demanding good adult guidance). If anything, it’s less useful to master the tools of today, because we know there will be different tools tomorrow.


What Wise Parents Know


For about a month in the spring of 2013, I spent my mornings at Lakeside School, a private school in Seattle whose students are the scions of the Pacific Northwest elite. The beautiful red-brick campus looks like an Ivy League college and costs almost as much to attend. The school boasts Bill Gates among its alumni, and there is no dearth of technology. Teachers post assignments on the school’s intranet; classes communicate by email; and every student carries a laptop (required) and a smartphone (not).


In this context, what do parents do when they think their children need an extra boost? I was there as a substitute tutor for a friend whose students spanned the academic spectrum. A few of them were taking honors calculus. They were diligent but wanted a sounding board as they worked on tough problems. Others, sometimes weighed down by intensive extracurricular activities, struggled in geometry and algebra. I would review material with them and offer pointers as they did assignments. Yet another group required no substantive help at all. They just needed some prodding to finish their homework on time. Despite their differences, the students had one thing in common: What their parents were paying for was adult supervision.


All of the content I tutored is available on math websites and in free Khan Academy videos, and every student had round-the-clock Internet access. But even with all that technology, and even at a school with a luxurious 9:1 student-teacher ratio, what their parents wanted for their kids was extra adult guidance. If this is the case for Lakeside students with their many life advantages, imagine how much more it must be the case for the world’s less privileged children.


If the Labors of Hercules had an intellectual equivalent, it would be modern education. By the end of high school, we expect a student to know about 60,000 words; read To Kill a Mockingbird; learn the Pythagorean theorem; absorb a national history; and have peered through a microscope. Advanced students will put on Greek tragedies; rediscover the principles of calculus; memorize the Gettysburg Address; and measure the pull of gravity. In effect, students have twelve years to reconstruct the world’s profoundest thoughts – discoveries that history’s greatest thinkers took centuries to hit upon.


This is not casual play, and it requires directed motivation. It doesn’t matter what flashy interactive graphics exist to teach this material unless a child does the hard internal work to digest it. To persevere, children need guidance and encouragement for all the hours of a school day, at least nine months of the year, sustained over twelve years. Electronic technology is simply not up to the task. What’s worse, it distracts students from the necessary effort with blingy rewards and cognitive candy. The essence of quality children’s education continues to be caring, knowledgeable, adult attention.


Miracle or Mirage?


Yet, it can’t be true that technology never helps education. That doesn’t square with what my team found with the MultiPoint pilot, or, for that matter, with any project where formal trials prove a technology’s value. There is plenty of reliable research in which students with technology gain something over those without.


Indeed, Negroponte is persuasive because he speaks with deep conviction. He’s a true believer. Negroponte’s backstory involves a rural Cambodian village where out of a charitable impulse he handed out laptops to twenty children. When he found both the students and their families making innovative use of them, One Laptop Per Child was born.32


And Professor Warschauer at UC Irvine, no utopian when it comes to technology, found that in some American schools with one-to-one laptop programs, the students became better writers. They wrote more, revised more, and got more frequent feedback from teachers.33


And what about the evidence under my nose? The proof of technology’s value in my own learning as a research scientist? It is thanks to the Internet that I can look up papers without a trip to the library. It is thanks to email that I can stay in touch with colleagues on the other side of the world. And it is thanks to Wikipedia that I can brush up on knowledge long forgotten or never learned.


So in some cases, technology does help – but not with the consistency required to fix larger social problems. The MultiPoint experience was repeated in all of my team’s other projects – in agriculture, in health care, in governance, in entrepreneurship. On the one hand, it was easy to develop innovations that had some merit; on the other hand, those same innovations rarely led to large-scale benefits. How could this be? It was a paradox. I was missing an explanation of how and why machines contribute – or don’t – to social change.


Actually, modern society as a whole lacks a good framework for thinking about technology’s social impact. As children, we learn how our bodies work in biology classes and how our government works through civics lessons. Computer courses, though, only teach us how we can use the devices, not how the devices affect us. As adults, we’re inundated with news about Facebook revolutions in the Arab Spring, long queues for the latest iPhone, and email spying by the National Security Agency. Yet we have no consensus view of the technologies’ net effect.


Toward the end of my five years in India, I had a glimpse of a hypothesis. I knew there was a way to make sense of the apparent contradiction whereby isolated successes weren’t easy to replicate elsewhere. But since I worked at a company whose soul was software, I kept wanting to see the technology prevail. I felt disloyal doubting its value. As Upton Sinclair said, “it is difficult to get a man to understand something, when his salary depends upon his not understanding it.”34 I needed some distance, and I needed some time. So in early 2010 I left Microsoft to join the School of Information at Berkeley. The dean, AnnaLee Saxenian, had arranged a research fellowship for me. At her school, people not only built technologies but also studied how they affected society. Technology’s impact was complex, but I hoped to find a concise way to understand when it was good, when it was bad, and when we could know in advance.




CHAPTER 2


The Law of Amplification


A Simple but Powerful Theory of Technology’s Social Impact


[image: ]


Nakkalbande is a small slum community in the southern part of Bangalore. Hidden within the upper-middle-class neighborhood of Jayanagar, it’s formed around a single, straight alley that is covered by a canopy of grand old trees that have survived the city’s aggressive road construction. The unpaved alley is strewn with plastic debris and the occasional dead rat. As slums go, though, it’s doing all right. Instead of the improvised tarp-and-tree-branch shelter you might see elsewhere, most of the houses in Nakkalbande are one- or two-room cinder-block structures. Residents have lived there for decades.


Nakkalbande is where I spent my Saturdays soon after moving to India in late 2004. I volunteered for a nonprofit called Stree Jagruti Samiti, the Society for Women’s Empowerment. Its leader was a middle-aged matriarch named Geeta Menon, who had a mischievous chuckle and a gleam in her eye that wouldn’t be brought down by the tired droop in her shoulders. For over fifteen years, she had worked as an activist, organizing the women and girls of several slum communities. She was known to storm into police stations with groups of women. They would demand that the officers take action against, say, a corrupt rations dealer. (Rations shops in India are licensed to sell subsidized food and kerosene to households below the poverty line, but they often profit from sale of inventory to other retailers.)


At Menon’s suggestion, I taught a computer literacy class for girls. I didn’t speak any of the languages they spoke – Hindi, Kannada, or Tamil – so I recruited a college student to translate and assist me. On the first day, eight or nine teenage girls dressed in pastel salwar kameez gathered into a small, windowless building that was reserved for community activities. I brought a laptop and set it up under a framed picture of a blue-skinned Krishna playing his flute.


When my assistant and I told the girls they were going to learn how to use a computer, their eyes widened, and a collective shriek filled the room. Over several weeks, we showed them the basics of word processing, PowerPoint, spreadsheets, and other software. At first they gawked at simple things such as moving the cursor, using the touchpad, and clicking to cause action on the screen. Novelty, though, quickly gave way to familiarity. Soon they were fighting over who would get to draw next using a painting application. Like computer novices everywhere, they took delight in converting words into every conceivable color and font. Their enthusiasm was infectious, and I looked forward to the classes.


By the third or fourth session, though, we hit a wall in what they could learn. Everyone was able to type her name in English as well as in Kannada, but the girls weren’t interested in writing anything beyond that. PowerPoint became known as the software that allowed them to create fancy 3D text. And spreadsheets thoroughly bored everyone except for two girls who sensed something extraordinary in self-computing arrays of numbers. We contrived activities to both entertain and educate, but, in practice, it was hard to go beyond entertainment.


I began to understand why this was the case as I learned more about the girls’ personal lives. Their days were crammed with school and chores. They worked part-time as servants in middle-class homes. With so many adult responsibilities, they saw the computer class as a break from a life of constraints. Some would linger afterward to teach me folk games as a way to extend their freedom. No one mentioned any serious hobbies, though, and the one thought of their future was about who would be arranged for them as husbands. Despite Menon’s best efforts, fourteen or fifteen wasn’t an unusual age for marriage. The girls expected to become housewives in short order, and few would continue school beyond eighth or ninth grade.


Originally, Menon and I had vague hopes that the computer classes would help the girls gain access to work other than as household servants. But even for entry-level positions, employers wanted a solid education first, white-collar soft skills second, and then only on top of that, computer literacy. With just one class per week – their parents didn’t allow more – we couldn’t have taught them more employable skills such as programming or data entry.


At the end of the course, we took the girls to visit a local Internet café, but little of lasting value came of the trip. Like many such spots in urban India, this was a dingy place with two or three old desktop computers running outdated versions of Windows. (Even as of 2013, Windows 98 was a common sight in Indian Internet cafés.) For about 10 rupees (roughly 20 cents), you can use an Internet-connected PC for an hour, but you get what you pay for. It can take half a minute, for example, to load the bare-bones Google home page. In formal studies later on, Nimmi Rangaswamy, a member of my research team, found that Internet café clientele is dominated by young men chatting, playing video games, and consuming pornography; many owners install private booths for the purpose.1 As a result, Indian families think of cybercafés as sleazy places. Women and girls aren’t encouraged to visit them.


Still, the exposure to computers did have some unexpected effects. The two girls who found spreadsheets fascinating vowed to stay in school for as long as they could, in spite of parental pressures to take on more chores. They recognized that they needed to know more in order to take advantage of the technology. But then, another girl dropped out of the class within a few weeks. She told me her parents didn’t want her to learn too much because that would raise her dowry. Families with sons expect dowries as something like a down payment for the costs of keeping a wife. The fear is that a more educated bride will have higher expectations and require more upkeep. (Apart from its patriarchal conception, this traditional calculus doesn’t account for the possibility that an educated wife could bring in her own income, as happens more and more across India.)


I didn’t think of the computer course as a formal research project, so I didn’t keep detailed track of the outcomes. When I look back, though, I realize that the class foreshadowed what I’d soon find in my own research: the initial optimism that surrounds technology, the doubt as reality hits, the complexity of outcomes, and the unavoidable role of social forces.


The Ferocious Field of Technology and Society


Technology is powerful, but in India it became clear to me that throwing gadgets at social problems isn’t effective. When I came back to the United States, I sought to understand why.


As a computer scientist, my education included a lot of math and technology but little of the history or philosophy of my own field. This is a great flaw of most science and engineering curricula. We’re obsessed with what works today, and what might be tomorrow, but we learn little about what came before.


So at the University of California, Berkeley, I met with dozens of professors who had studied different aspects of technology and society. I spent hours tracking down dusty, bound volumes in the stacks of libraries across campus. And here is what I learned.


Theorists, despite many fine shades of distinction, fall roughly into four camps: technological utopians, technological skeptics, contextualists, and social determinists. These terms will be defined in a moment, but one thing that jumped out was that the scholars fought like Furies. For example, the economic historian Robert Heilbroner wrote, “That machines make history in some sense . . . is of course obvious.”2 This view is called technological determinism, because it implies that technology determines social outcomes. But if some find it obvious, it is nevertheless ridiculed by critics. Philosopher Andrew Feenberg responded with sarcastic sympathy, writing that “the implications of determinism appear so obvious that it’s surprising to discover that [its premises do not] withstand close scrutiny.”3


Yet for all the debate, there is plenty of agreement, too. Utopians accept that there can be negative consequences of technology, and skeptics concede its benefits. What separates the four camps most is not facts but temperamental differences.


How to Spot a Utopian


In the Star Trek future, technological advances have liberated Earth from war, famine, illness, and conflict, at least among human beings. Thanks to matter replicators and dilithium crystals, food and energy are free. With nothing to fight over, peace and egalitarianism reign. (That’s why the series needs an ample supply of aliens as plot devices.) As Captain Jean-Luc Picard explains in the movie First Contact, “the acquisition of wealth is no longer the driving force in our lives.”4 That is to say, in a few more centuries, advanced technology makes economics itself obsolete. Instead, people are free to focus on greater ends: “We work to better ourselves and the rest of humanity.”


Star Trek is fiction, but its technological utopianism is very real. MIT Media Lab founder Nicholas Negroponte clearly shares it. So does Google chairman Eric Schmidt. In The New Digital Age, he and coauthor Jared Cohen wrote, “The best thing anyone can do to improve the quality of life around the world is to drive connectivity and technological opportunity.”5 And then there are technology cheerleaders like Clay Shirky, who shakes pom-poms for Team Digital in a book subtitled How Technology Makes Consumers into Collaborators.6 Many engineers and computer scientists also hold this view. A generation ago, when young people said they wanted to “change the world” or “make an impact,” they joined the Peace Corps. Now they move to Silicon Valley. They envision laying a foundation for Captain Picard’s greedless future.


Utopians believe that technology is inherently a positive force, that technology shapes civilization, and that more of it is a good thing. And they have what seems like irrefutable evidence. Thanks to advances such as modern medicine, air conditioning, cheap transport, and real-time communication, middle-class people today enjoy a quality of life that kings and queens didn’t have a century ago. There’s a reason, utopians argue, why historical epochs are named after technologies – the Bronze Age, the Iron Age, the Industrial Age, the Information Age – and why human culture flourished after the invention of the printing press.


But whatever they say and write, what most unites utopians is how they feel about technology. They love it, and they want more. Many believe that every kind of problem can be solved by some invention, often one that is right around the corner. Whether the issue is poverty, bad governance, or climate change, they say things like, “[There] is no limit to human ingenuity,” and “When seen through the lens of technology, few resources are truly scarce.”7 Besotted with gadgets, technological utopians scoff at social institutions like governments, civil society, and traditional firms, which they pity as slow, costly, behind the times, or all of the above.


I sympathize with the utopians because I was one myself. When I started the computer class in Nakkalbande, it was in the hopes that exposure to the technology would improve lives. And my research looked for ways to use technology to alleviate poverty.


A Curmudgeonly Skepticism


But time after time, I realized that technology alone never did the trick. Whether it was MultiPoint in India or laptops in America, inventing and spreading new devices didn’t necessarily cause social progress.


Technology skeptics would harrumph and point out that aspects of the Star Trek future are already with us. Thanks to agricultural technologies, America produces more than enough food to feed everyone in the country, and the food is cheap. Yet, almost 5 million children in the United States suffer from food insecurity in any given year.8 Indeed, there is enough food to feed the whole world, but hunger persists. About one in eight people is malnourished; that’s 840 million people eating less than they need.9 Evidently, technological plenty doesn’t mean plenty for everyone.


Skeptics believe that technology is overhyped and often destructive. Nicholas Carr, author of The Shallows, suggests that the fast-twitch, hyperlinked Internet not only erodes our ability to think deeply, but also traps us like a Siren: “We may be wary of what our devices are doing to us, but we’re using them more than ever.” His book is ominously subtitled What the Internet Is Doing to Our Brains. In The Net Delusion: The Dark Side of Internet Freedom, Evgeny Morozov catalogs the myriad ways in which the Internet boosts, rather than contains, the power of repressive regimes: in China, social media is a tool for disseminating Communist Party propaganda; in Azerbaijan, webcams installed at election stations frightened citizens into voting for state-sponsored incumbents;10 in Iran, the chief of national police acknowledged a chilling fact of their anti-protest efforts: “The new technologies allow us to identify conspirators.”11


Technology skeptics like to point out unintended consequences. Jacques Ellul, for example, warned of the dangers of information overload back in 1965. “It is a fact that excessive data do not enlighten the reader or the listener,” he wrote. “They drown him.”12 Neil Postman suggested that broadcast media have created a culture that is “amusing itself to death,”13 like mythological lotus-eaters, or the soma-sedated characters of Aldous Huxley’s Brave New World. And Harvard professor Sheila Jasanoff has voiced the concerns of many in calling out climate change as a by-product of fossil-fuel-driven technologies.14 Incidentally, digital technologies play a shockingly large part in carbon emissions. One study estimated that in 2007, electronics accounted for 3 percent of carbon emissions globally and 7.2 percent of all electricity usage.15 In the United States in 2013, the data centers that store and distribute online content accounted, on their own, for about 2 percent of total electricity use.16 All of these figures are projected to grow.17


If skeptics are pessimistic, though, many of them share the utopians’ belief that technologies embody moral and political values. But where utopians see the promise of greater freedom and prosperity, skeptics see weakness, folly, and corruption. The economic efficiency of factories and assembly lines leads to a dehumanized society. High-tech entertainment prompts us to judge everything by its marketability. Social media turns us into zombies of “continual partial attention.”18


As for practical action, skeptics are less united than their utopian counterparts. They span a spectrum from neo-Luddites who would destroy technology to those who can’t quite give up their smartphones. At one extreme is author and activist Derrick Jensen, who wrote, “Every morning when I wake up I ask myself whether I should write or blow up a dam.”19 Carr invoked a poet’s call for resistance, hoping that “we won’t go gently into the future our computer engineers and software programmers are scripting for us.”20 And some just throw up their hands. Ellul could see no easy solution: “It is not a matter of getting rid of it, but, by an act of freedom, of transcending it. How is this to be done? I do not yet know.”21


Not Good, Not Bad, Not Neutral


Utopians and skeptics have catchy rhetoric, but most reasonable people can see that the truth is neither Star Trek nor Brave New World. It’s probably a mixture of both. Melvin Kranzberg, a historian of technology, embraced technology’s apparent contradictions. “Technology,” he wrote in 1986, “is neither good nor bad; nor is it neutral.”22 This enigmatic statement captures what is probably the most common view among scholars of technology today: Its outcomes are context-dependent. Technology has both positive and negative impacts because technology and people interact in complex ways.


But contextualist explanations are also unedifying. To stop at context dependency is to say very little altogether. The lessons tend to follow the lines of “more research is needed”; “it’s case by case”; or “it’s nuanced” – ivory-tower code for “it’s so complicated, there couldn’t possibly be any worthwhile generalizations.” As a proponent of one contextualist theory claimed, “explanation does not follow from description.”23


The Human Factor


Utopians, skeptics, and contextualists are each right in limited ways. The fifty-odd technology projects I oversaw in India produced a range of outcomes. A few improved people’s lives. The utopians would have cheered. A few wasted time and resources. The skeptics would have said, “I told you so.” The majority fell into a middle ground where they succeeded as research projects, but benefits beyond that were limited. The contextualists would have nodded in sympathy.


But was there some other way to interpret these outcomes? As I looked for some structure to our findings, three factors emerged as necessary for real impact.


The first is the dedication of the researcher, not to research outcomes but to concrete social impact. Of all the projects I oversaw, the one that continues to affect the most lives is called Digital Green. It uses how-to videos featuring local farmers as a teaching aid to help instruct other farmers about better agriculture. Today the Indian Ministry of Rural Development is taking Digital Green to 10,000 villages, and the Ethiopian government has begun experimenting with it as well. None of this would be happening without Rikin Gandhi, who led the project. Gandhi has many talents, but what stands out is his single-minded focus on supporting smallholder farmers. Instead of designing the electronic version of a Rube Goldberg machine – which is what feature-happy technologists tend to do – he stuck with simple, off-the-shelf devices. Then, after we established Digital Green’s effectiveness, he left his research job to start a nonprofit organization. Without Gandhi’s devotion to social impact, Digital Green wouldn’t be much more than a research paper.


The second factor is the commitment and capacity of the partner organization. In my research group, we looked for capable, well-intentioned partners who had rapport with the communities we wanted to work with. Sometimes, though, we’d misjudge an organization and find ourselves stymied by its dysfunctions. In one project, we partnered with a sugarcane cooperative in a rural district three hours away from Bombay. We upgraded its communication infrastructure by replacing a creaky network of old personal computers with low-cost mobile phones. The new system worked, and farmers loved it. Had the cooperative rolled it out to all of its villages, it would have saved them tens of thousands of dollars every year.24 Yet an internal rivalry kept us from expanding beyond the pilot. (And as researchers, we lacked the patience and charm to iron out the discord.) The technology worked perfectly, but institutional politics hampered deployment. Good partners were important, even with good technology.


The third factor lies with intended beneficiaries. They must have the desire and the ability to take advantage of the technology provided. Sometimes they don’t. In India, we worked with poor people who lacked basic health care and hygiene, so we thought it would be useful to offer the right information at the right time. But would-be beneficiaries hesitated to follow even the simplest advice. Women wouldn’t take iron pills because of the bitter taste. Households wouldn’t boil water because of the extra effort. Fathers would lose infants to minor illnesses because they balked at hospital charges of as little as 50 rupees (about $1, potentially a day’s wages). In other words, they were like any of us who fail to exercise and eat well despite knowing that we should. It didn’t matter whether we delivered the information via text messages, automated voice calls, entertaining videos, or interactive apps. Technology by itself didn’t budge social and psychological inertia.


These factors suggest that the contextualists are right. Context definitely matters. All three factors, though, point to human context as what matters most. Or, to put it another way, the technology isn’t the deciding factor even in a technology project. Of course, good design trumps poor design, but beyond some level of functionality, technical design matters much less than the human elements.25 The right people can work around a bad technology, but the wrong people will mess up even a good one.


This is consistent with a fourth camp of technology-and-society scholarship sometimes called social determinism.26 Versions of it are known as “the social construction of technology” and the “instrumental view” of technology. These and related theories emphasize that technology is molded and wielded by people. People decide the form of technologies, the purposes of their use, and the outcomes they generate. Social determinism rests on the plain fact that it is people who act and make decisions – technologies do not.27


But if social determinism is commonsense, it’s not quite enough. It says little about how much change follows in the wake of invention. So while I felt close kinship with social determinists, something was still missing.


It’s All Geek to Me


If you’ve ever landed on a webpage in a language you can’t read, you have an idea of what it means to be illiterate in a digital world. You can see that there’s a whole universe bursting with possibility, but none of it makes sense. You might recognize a few photos here and there, but your curiosity is piqued only to bang into a wall of indecipherable gibberish.


That was the experience of those we worked with who couldn’t read. It was true of the mothers of the students I taught in Nakkalbande, some of whom would pop into an occasional class to see what their children were up to. So one agenda for our research was digital interfaces for nonliterate users. In 2005 I hired Indrani Medhi, a designer who threw herself into the research and emerged within a few years as the world’s expert on what we called “text-free user interfaces.”


Medhi conducted much of her research in Nakkalbande. She got along well with Menon and shared her combination of toughness and empathy. Medhi was quick to befriend her research subjects – mostly women from poor families who earned $20 to $40 a month doing informal household work. Through them, Medhi found that illiteracy didn’t always mean innumeracy, at least in those communities. Many of the women could read numbers, even if they sometimes confused “2” and “5.” With a colleague, Archana Prasad, she also found that respondents understood cartoon drawings best, finding them less confusing than either simplified icons or photographs.28 These and other discoveries fed directly into Medhi’s designs.


Medhi and I had frequent discussions about her work, and some themes came up repeatedly. One was that illiteracy wasn’t black and white – it was a spectrum. Some people couldn’t read at all, others knew the alphabet, and still others could sound out words but couldn’t read a newspaper. Another point was that users differed considerably in their responses to the same interface. Some people zipped through Medhi’s text-free interfaces and even seemed to enjoy the process. Others were hesitant and slow and required encouragement to continue.


These traits seemed correlated: More literate people were more adept with computer interfaces, even when the interfaces contained no text. To investigate further, we ran a study in which participants were first given tests of literacy and abstract reasoning and then asked to perform a simple task on a computer.29 The task was to navigate a menu interface, which we knew would be a challenge. The respondents were asked to find specific household items among cartoon graphics organized in one of two ways. In the first, the objects were laid out so as to be visible all at once, but in a random order. In the second, they were organized as a series of nested items, similar to files put into folders on a computer. In the nested interface, bangles, for example, could be found first by clicking a graphic indicating things you wear (versus things you use), and then jewelry (versus clothing), and then hands (versus face or feet).


The research validated our hunches. First, the degree of literacy correlated with the measure of abstract reasoning capacity. Second, all of the participants were quicker to find items in the single unorganized list than in the nested hierarchies. And third, on both navigation tasks – flat list and nested hierarchies – those who scored higher on the tests of literacy and reasoning outperformed their lower-scoring peers.


So whatever level of intelligence and education a person already had correlated with their facility with simple computer tasks. People with greater education and cognitive capacity were better able to use the technology. It would be careless to generalize too much from this one finding, but over the years, I saw many similar results. In a related study, supplying textual hints along with audio and graphics helped the literate more than the semiliterate and the semiliterate more than the nonliterate. Another group examined mobile phones and Indian women micro-entrepreneurs. The researchers found that the most ambitious and self-confident women benefited most from mobile phones. And a study of Tanzanian health-care workers showed that their visits to patients increased with text-message reminders, but only if they were also overseen by human supervisors.30


In other words, what people get out of technology depends on what they can do and want to do even without technology. In retrospect this seems self-evident, but it wasn’t a major theme in technology and society literature.31


The Eureka Moment


So theories of social determinism say that technology is put to use according to underlying human intentions. At the same time, the degree to which technology makes an impact depends on existing human capacities. Put these ideas together and technology’s primary effect is to amplify human forces.32 Like a lever, technology amplifies people’s capacities in the direction of their intentions. A computer allows its user to perform desired knowledge tasks in a way that is faster, easier, or more powerful than the user could without technology. But how much faster, more easily, and more powerfully is in some proportion to the user’s capacity. A mobile phone allows people to perform desired communication tasks across greater distances, with more people, and at greater frequency than would be possible without one. But whom one can communicate with and what one can expect of them depends on one’s existing social capacity.


The idea is so simple and so widely applicable that I have come to think of it as technology’s Law of Amplification. It was at work among the girls in Nakkalbande. Most had little conscious intention to learn or improve knowledge skills, and social forces such as the expectation to marry early impeded their interest. As a result, there was little productive force for the technology to amplify. But the two older girls who recognized the value of education had some inner flame fanned by the laptop. I could imagine that, with luck and persistence, they might have a chance at a different life.


Amplification also resolved some of the apparent paradoxes of my research. Why did MultiPoint, for example, work in our pilots, but not when we took it to other schools? It was because our positive results relied on special conditions that we had imposed. For our trials, we had deliberately chosen partner schools with capable teachers and principals. As a result, the students were focused on learning. They followed instructions without too much distraction. Another critical factor was our own presence as researchers. We set up the technology ourselves. And where we found teaching capacity wanting, we filled in. In other words, we had lined up all of the social conditions favorably so that the technology had a chance to work. And on that firm base, MultiPoint increased the number of students learning from computers.
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