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In Mind Change, Susan Greenfield discusses the all-pervading technologies that now surround us, and from which we derive instant information, connected identity, diminished privacy and exceptionally vivid here-and-now experiences. In her view they are creating a new environment, with vast implications, because our minds are physically adapting: being rewired. What could this mean, and how can we harness, rather than be harnessed by, our new technological milieu to create better alternatives and more meaningful lives? Using the very latest research (up to the end of 2013), Mind Change is intended to incite debate as well as yield the way forward. There is no better person to explain the situation in a way we can understand, and to offer new insights on how to improve our mental capacities and well being.
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PREFACE

The events leading up to the writing of Mind Change have been unfolding for the past five years, and arguably for much longer than that – perhaps unknowingly ever since I started neuroscience research and began to realise the power and vulnerability of the human brain. True, my main focus over several decades has been trying to uncover the basic neuronal mechanisms accountable for dementia, literally a loss of the mind; but even before I ever put on a white coat, it was the still broader and more general question of what might be the physical basis for the mind itself that held an utter fascination. Having made the rather unconventional journey to brain research from classics via philosophy, I was always interested in the big questions of whether we truly have free will, how the physical brain might generate the subjective experience of consciousness, and what makes every human being so unique.

Once in the lab, some aspects of these tantalising issues could be translated into specific questions that might be tested experimentally. Accordingly, over the years, we’ve researched the impact of a stimulating, interactive ‘enriched’ environment on brain processes, as well as the release and action of the versatile and hard-working chemical messenger dopamine, in turn linked to the subjective experiences of reward, pleasure and addiction. At a more applied level, we’ve investigated how the anti-ADHD (attention deficit hyperactivity disorder) drug Ritalin might have its effects, and how insights from neuroscience can contribute to improved performance in the classroom. Yet there has always been an underlying theme common to all these diverse areas of enquiry, including our research on neurodegenerative disorders: novel brain mechanisms, how they might be inappropriately activated in disease and, more generally, how these as yet under-appreciated neuronal processes enable each of us to adapt to our own individual environment – to become individuals.

This wonderful plasticity of the human brain served as a natural segue into thinking about the future, and how upcoming generations might adapt to the very different, highly technological landscape of the decades to come. Accordingly, in 2003 I wrote Tomorrow’s People, exploring the possible new kinds of environment and lifestyle that information technology, biotechnology and nanotechnology would in combination deliver. In turn, this very different, potential world led me to reflect more on the implications for identity. In 2007, these ideas were set out in ID: The Quest for Meaning in the 21st Century, which subsequently was to inspire a dystopic novel of the future (2121). In ID, I suggested that three broad options had historically presented themselves for self-expression. The somebody scenario of defining oneself via consumerism offered an individual identity without true fulfilment, while the anyone alternative of a collective identity resulted in the opposite: fulfilment which was subsumed into a wider impersonal narrative. Finally, there was the nobody possibility traditionally achieved with wine, women and song, where the sense of self is abrogated in favour of being a passive recipient of the incoming senses. When you have a ‘sensational’ time, I argued, you were no longer ‘self’-conscious.

But might the supra-sensational digital technologies of the twenty-first century be shifting the balance, away from an occasional and contrived situation (drinking, fast-paced sports, dancing), in favour of the ‘mind-blowing’ scenario becoming more the default cognitive mode? These thoughts were in the background of my mind when, in February 2009, I had the chance to articulate them more clearly.

There was a debate in the House of Lords on the regulation of websites, particularly with regard to children’s well-being and safety. If you sign up to speak at such an event, the convention is that you present an argument based on your own specific area of expertise. Since I knew nothing whatsoever about legislation and regulatory practice, I decided to present a perspective through the prism of neuroscience. The syllogism was quite straightforward and not particularly original. Any neuroscientist might well have said the same thing: firstly, the human brain adapts to the environment; secondly, the environment is changing in an unprecedented way; so thirdly, the brain may also be changing in an unprecedented way.

The reaction by the international print and broadcast media to this seemingly bland and logical argument was out of all proportion to its content. Needless to say, I had to endure the inevitable press misrepresentation resulting from a priority of selling copy over the actual truth: ‘Baroness says computers rot the brain’ was just one of the more lurid headline-grabbing efforts of one sub-editor. Meanwhile I was also told by journalists interviewing me, with the glee that people have for imparting bad news, how reviled I was by some quarters of the blogosphere, and asked how I felt about it.

My reaction was, and has been, that I’m happy to discuss the science prompting my ideas and, if trumped by hard facts, then wave the white flag. That is what scientists do: it’s how we publish our peer-reviewed papers and it’s how we develop theories. Most of us take professional criticism as the warp and weft of the research process. However, what was really interesting here was, in some cases, the apparent ferocity of the personalised animosity. Had I said the earth was flat, I doubt if anyone would have cared. Clearly I was touching a very raw nerve whereby some people felt threatened or in some way undermined. Until then, I hadn’t realised just how important an issue this was for our society. I therefore continued to read more, to think and to speak in a wide range of forums about the brain of the future, indeed the future of the brain.

Then, on 5 December 2011, the House of Lords presented a further opportunity for more formal open discussion. I had the chance to introduce a debate to ‘ask Her Majesty’s Government what assessment they have made of the impact of digital technologies on the mind’. As you can imagine, securing parliamentary time in the historic red and gold chamber is not easy, and I felt very fortunate even to have been given the brief slot that is known as a ‘Question for Short Debate’. Present at this debate was a range of representatives from diverse sectors such as business through to education and medicine.

Interestingly enough, most of the noble Lords seemed keen to emphasise the benefits of technology, and the general tone from the majority of those speaking gave the impression, on the whole, that there was no need for immediate concern. In his summing up, the Parliamentary Under Secretary of State for Schools, Lord Hill of Oareford, concluded that he was ‘not aware of an extensive evidence base on negative impact from the sensible and proportionate use of technology’, although, ‘just as any technological revolution can lead to great progress, so it always also leads to unexpected problems, to which we must indeed always be alert’.

One of the drawbacks of the format of Questions for Short Debate is just that: time is short and, unlike lengthier slots of different types, the peer who has instigated the particular topic, as I had done on this occasion, is unable to reply to the ideas and conclusions that have been aired. Needless to say, if I had had the chance, I would have questioned the Minister on four basic points.

First, very little is currently being done by the UK government to promote research into the effects of screen culture on the young mind, or indeed the mind of any age. And if such an initiative were possible, it would be vital to know what kind of research, in what kind of areas, funded by just how much money, and over what period of time they were anticipating.

My second point would have been that, by definition, if technology is being used ‘sensibly’, in itself a subjective judgement, then it would be a paradox in terms if such ‘sensible’ practices had a significantly ‘negative’ impact. The whole point I had been trying to make was that technology is not necessarily being used in moderation and, as apparent from various surveys, has been estimated to be used for up to eleven hours a day: would this really qualify as ‘proportionate’?

Moreover, my third point would have been that when we come to look at the various aspects of cyberculture, we’ll see that there is indeed evidence for ‘concern’. Yet this ministerial speech serves as a good example of a strategy popular not just with politicians and civil servants, but with anyone wanting a quiet life: prevarication while more evidence comes in, without any indication of just how much and what type of evidence would be convincing enough to launch wide consultation with policymakers, parents, teachers and indeed the taxpayer. So my fourth and final point would have been that the unspecified ‘problems’ mentioned by the Minister will be ‘unexpected’ only if we neither anticipate nor discuss them.

And just at that very moment, with the uncanny coincidences that can sometimes occur in life, I was approached by Random House to write this book. Mind Change could therefore be viewed in one sense as an answer to the Minister, but its main purpose is to meet the needs of a society that should be squaring up to take some active decisions and directions. In order to do so, it requires a balanced and comprehensive overview of the scientific research which, while it can never be exhaustive, covers the most significant findings – and that is what you will find in this book. It’s worth noting, however, that one deliberate omission is the field of Internet pornography, where the controversy and debate are obviously not so much about whether it is ‘good’ or ‘bad’, or about how it impacts on types of thinking, but more about legislation and regulation, which are outside the scope of the journey here.

The main goal of Mind Change is to explore the different ways in which the digital technologies could be affecting not just thinking patterns and other cognitive skills, but lifestyle, culture and personal aspirations. Accordingly, in addition to coverage of the peer-reviewed scientific literature, you’ll find discussion of the various goods and services that could be revealing a new type of mind-set, as well as commentaries and reports in the popular press that act as a mirror to the society in which we all live.

Discovering and collating such a wide range of diverse types of material would be, indeed is, extremely daunting. However, once again fate took a hand, and, at a beach party in Melbourne in December 2012, I was fortunate enough to meet Olivia Metcalf. Olivia had just finished a PhD on video games at the Australian National University in Canberra and was unsure of the path she wished to take. Amazingly, she was available and willing to help ensure that the manuscript, then in first draft, encompassed the wide range of research into digital technologies. Over the subsequent year, Olivia’s contribution has been invaluable. Her scrutiny and critique of the work have truly raised the game of what Mind Change can offer: a real in-depth perspective of a highly complex and fast-moving field.

Some thirty-five years ago, while working in Paris, a colleague showed me the front page of a newspaper featuring a heavily bearded man in a sweater of dubious taste. ‘He’s from the green movement’, he sneered, laughing at the individual as a weird eccentric. The idea of a ‘green’ movement certainly seemed strange to me, as did the phrase ‘climate change’. Now this concept significantly impinges on much of public policy and influences individual lifestyle. Mind Change is so called because I suggest that there are similar parallels with climate change, albeit lagging behind by several decades: both are global, controversial, unprecedented and multifaceted. Yet while climate change may be mainly an exercise in damage limitation, Mind Change could open up the most exciting possibilities for twenty-first-century society to realise the full potential of each human mind as never before, if only we can discuss and plan what kind of world we want to live in or, more specifically, what kind of people we actually want to be.


1

A GLOBAL PHENOMENON

Let’s enter a world unimaginable even a few decades ago, one like no other in human history. It’s a two-dimensional world of only sight and sound, offering instant information, connected identity and the opportunity for here-and-now experiences so vivid and mesmerising that they can out-compete the dreary reality around us. It’s a world teaming with so many facts and opinions that there will never be enough time to evaluate and understand even the smallest fraction of them. For an increasing number of its inhabitants, this virtual world can seem more immediate and significant than the smelly, tasty, touchy 3-D counterpart: it’s a place of nagging anxiety or triumphant exhilaration as you are swept along in a social networking swirl of collective consciousness. It’s a parallel world where you can be on the move in the real world, yet always hooked into an alternative time and place. The subsequent transformation of how we might all be living very soon is a vitally important issue, perhaps even the most important issue of our time.1 Why? Because it may be that a daily existence revolving around the smartphone, iPad, laptop and Xbox is radically changing not just our everyday lifestyles, but also our identities and even our inner thoughts, in unprecedented ways.2 As a neuroscientist, I’m fascinated by the potential effects of a screen-oriented daily existence on how we think and what we feel, and I want to explore how that exquisitely adaptable organ, the brain, may now be reacting to this novel environment, recently dubbed ‘the digital wildfire’.3

In the developed world, there is now a one in three chance that children will live to 100 years of age.4 Thanks to the advances of biomedicine we can anticipate longer and healthier lives and, thanks to technology, an existence increasingly freed from the daily domestic grind that characterised the lives of previous generations. Unlike so much of humanity in the past and still in many nightmare scenarios around the world, we take it as the norm and as our entitlement not to be hungry, cold, in pain or in constant fear for our lives. Unsurprisingly, therefore, there are many in our society who are convinced that we’re doing just fine, that these digital technologies are not so much a raging wildfire but more of a welcoming hearth at the heart of our current lifestyles. Accordingly, various reassuring arguments are ready to hand to counter reservations and concerns that might otherwise be viewed as exaggerated, even hysterical.

One starting premise is that surely everyone has enough common sense to ensure that we don’t let things get out of hand with a wholesale hijacking of daily life by the new cyberculture. We are sensible and responsible enough to self-regulate how much time we spend online, and to ensure that our children don’t become completely obsessed by the screen. But the argument that we are automatically rational beings does not stand the test of history: when has ‘common sense’ ever automatically prevailed over easy, profitable or enjoyable possibilities? Just look at the persistence of hundreds of millions worldwide who still spend money on a habit which caused 100 million fatalities in the twentieth century and which, if present trends continue, promises up to 1 billion deaths in this century: smoking.5 Not much common sense at work here.

Then again, the reliability of ‘human nature’ might work in our favour, if we could only assume that most of us were in some way protected by our innate genetic make-up to do the right thing, impervious to any corrupting external influences. Yet, in itself, this idea immediately runs counter to the superlative adaptability of the human brain which allows us to occupy more ecological niches than any other species on the planet. The Internet was initially created as a way for scientists to contact each other, and this invention spawned phenomena like 4chan,6 allowing no-holds-barred self-expression as a new niche to which we may adapt, with consequences as extreme as the medium itself. If it is the hallmark of our species to thrive wherever we find ourselves, then the digital technologies could be in danger of bringing out the worst in ‘human nature’, not be rendered harmless by it.

Another way of dismissing out of hand the concerns that the effects of digital technology may bring is a kind of solipsistic stance, where the screen enthusiast proudly points to his or her own perfectly balanced existence, which combines the pleasures and advantages of cyberculture with life in three dimensions. Yet psychologists have been telling us for many years that such subjective introspection is an unreliable barometer of mental states.7 In any case, and this should be obvious enough, just because a single individual may be able to achieve an ideal mix between the virtual and the real, it does not automatically mean that others are capable of exercising similar restraint and sound judgement. And even those individuals who think they’ve got everything just right will often admit in an off-guarded moment that ‘It’s easy to waste a lot of time on Facebook’ or that they are ‘addicted’ to Twitter or that, yes, they do find it hard to concentrate enough to read a whole newspaper article. In the UK, the advent of I, an abbreviated version of the national quality paper The Independent, or the introduction on the BBC of the 90 Second News Update, stands testimony to the demands of an ever larger constituency, not just the younger generation, of viewers and readers with a reduced attention span demanding a print and broadcast media to match.

Another consolation is the conviction that the next generation will work out just fine, thanks to the simple pragmatic default of parents taking control and intervening where necessary. Sadly, this idea has already proved to be a non-starter. For reasons we shall explore shortly, parents often complain that they cannot control what their offspring do online, and many already despair at their inability to prise them away from the screen and back into a world of three dimensions.

Marc Prensky, an American technologist, coined the term ‘Digital Native’ for someone defined by his or her perceived outlook and abilities, based on an automatic facility and familiarity with digital technologies.8 By contrast, ‘Digital Immigrants’ are those of us who, according to Prensky, ‘have adopted many aspects of the technology, but just like those who learn another language later in life, retain an “accent” because we still have one foot in the past’. It is unlikely that anyone reading these words will not have strong views, firstly, as to which side of the divide they themselves belong; and, secondly, as to whether in any event the distinction is cause for unalloyed celebration or deep anxiety. Generally speaking, it corresponds to age, although Prensky himself did not pinpoint a specific line of demarcation. The date of birth of the Digital Native seems therefore to be uncertain: we could even go back as far as the 1960s when the term ‘computer’ entered into common parlance or as late as 1990 when emailing, which started around 1993, would have become the default way of life by the time the young Digital Native could read and write.

The important distinction is that, today, Digital Natives know no way of life other than the culture of Internet, laptop and mobile: they can be freed from the constraints of local mores and hierarchical authority and, as autonomous citizens of the world, they will personalise screen-based activities and services while collaborating with, and contributing to, global social networks and information sources. But then a much gloomier portrait of the Digital Native is being painted by pundits like the British American author Andrew Keen:

MySpace and Facebook are creating a youth culture of digital narcissism; open-source knowledge sharing sites like Wikipedia are undermining the authority of teachers in the classroom; the YouTube generation are more interested in self-expression than in learning about the world; the cacophony of anonymous blogs and user-generated content is deafening today’s youth to the voices of informed experts.9

Then again, perhaps the Digital Native doesn’t actually exist after all. Neil Selwyn from the Institute of Education in London argues that they are actually no different from preceding generations: they are not ‘hard-wired’ to have unprecedented brains.10 Rather, many young people are using technology in a far more sporadic, passive, solitary and, above all, unspectacular way than the hype of the blogosphere and zealous proponents of cyberculture might have us believe.

Irrespective of whether the digital age has spawned a new type of superbeing or just ordinary humans better adapted to screen life, suffice it to say that, for the moment, parents are most likely to be Digital Immigrants and their children Digital Natives: the former are still learning the enormous potential of these technologies in adulthood, while the latter have known nothing else. This cultural divide often makes it hard for parents to know how best to approach situations that they intuitively perceive to be a problem, such as seemingly excessive time spent on computer-based activities; meanwhile children may feel misunderstood and impatient with views they regard as inappropriate and outdated for present-day life.

Although reports and surveys have focused largely on the next generation, the concerns I want to flag are not limited to the Digital Native alone. Far from it. But a generational divide has undoubtedly arisen from the vertiginous increase in the pace of ever smarter digital devices and applications. What will be the effects on each generation, and on the relationship between them?

In a 2011 report Virtual Lives, researchers for the UK children’s charity Kidscape assessed the online activities of over 2,000 11- to 18-year-olds: just under half of the children questioned said they behaved differently online compared to their normal lives, with many claiming it made them feel more powerful and confident. One explained: ‘It’s easier to be who you want to be, because nobody knows you and if you don’t like the situation you can just exit and it is over.’ Another echoed this sentiment: ‘You can say anything online. You can talk to people that you don’t normally speak to and you can edit your pictures so you look better. It is as if you are a completely different person.’ These findings, the report argues, ‘suggest that children see cyberspace as detachable from the real world and as a place where they can explore parts of their behaviour and personality that they possibly would not show in real life. They seem unable to understand that actions online can have repercussions in the real world’.11 The easy opportunity of alternative identity and the notion that actions don’t have consequences have never previously featured in a child’s development, and as such are posing unprecedented questions as to what might be for the best. While the brain is indeed not ‘hard-wired’ to interface effectively with screen technologies, it has evolved to respond with exquisite sensitivity to external influences – to the environment it inhabits. And the digital environment is getting ever more pervasive at an ever younger age. Recently Fisher-Price introduced a potty-training seat complete with iPad stand,12 presumably to complement an infant lifestyle where the recliner in which the baby may spend many hours is also dominated by a screen.13

This is why the question of the impact of digital technologies is so very important. Hardened captains of industry or slick entrepreneurs will often sidle up in the coffee break at corporate events and let their professional mask slip as they recount in despair the obsessional fixation of their teenage son or daughter with the computer. But these anxieties remain unchannelled and unfocused. Where can these troubled parents share their experiences with others on a wider platform and articulate them in a formal and cogent way? At the moment, nowhere. In the following pages, we’ll be looking at many studies on pre-teens as well as teenagers: unfortunately there are far fewer studies on adults, perhaps because they are less cohesive and identifiable as a group than a volunteer student body or a captive classroom. But, in any event, it’s important to view the data not as a self-help guide for bringing up kids, but rather as a pivotal factor in the bigger picture of society as a whole.

Another argument sometimes used to dismiss any concerns about digital culture is the idea that, as long as appropriate regulation is in place, we’ll muddle through. All too often this can be the mood music of professional policymakers and government ministers: there is no conclusive evidence for concern as yet. If and when there is, all the appropriate checks and balances will of course be duly put in place. In the meantime, as long as we are sensible and proportionate, we can enjoy and benefit from all the advantages of cyber life. Technology clearly brings us previously unimagined opportunities, and such advances will of course be balanced out by always being alert to potential negative impacts.14 Yet, while moderation may well be the key, technology is not necessarily being used in moderation. Entertainment media use in the United States among the young is, on average, more than 53 hours per week.15 When media multi-tasking, or using more than one medium at once, is taken into account, young people average nearly 11 hours’ worth of entertainment media use per day: hardly moderate.

The deeper problem with regulation as the ‘solution’ is that it is always reactive, it has to be: otherwise how could rules and policies control something that hasn’t yet happened? Regulatory procedures can only respond to, and then sweep up behind, some new event, discovery or phenomenon in order to eliminate clear harm, as with junk food or air pollution or, in the case of the Internet for example, the sexual grooming of children or their access to extreme violence. But regulation always has to play catch-up: the politicians and civil servants will always be leery about predictions because they are rightly aware they are spending taxpayers’ or donors’ money on what could be regarded as speculation. However much guidelines and laws may be needed for the obvious and immediate dangers of the cyber world, they are inadequate to the task of looking forward, of imagining the best uses to which new technologies can be put. For that you need long-term imagination and bold thinking, qualities not necessarily associated nowadays with cash-strapped civil servants or politicians with an eye to imminent re-election and easy wins in the short term. And so it is up to the rest of us. Technology can be empowering, and can help us shape more fulfilling lives, but only if we ourselves step up to the plate and help take on the task.

Digital technologies are eroding the age-old constraints of space and time. I’ll always remember a speech by Bill Clinton that I attended in Aspen back in 2004, where he described how the history of civilisation could be marked by three stages: isolation, interaction and integration. ‘Isolation’ characterised the segregation of the remote empires of the past, access to which even until the last century was intermittent, time-consuming and hazardous. ‘Interaction’, as Clinton pointed out, proved then to be subsequently both positive in the form of trade, exchanges of ideas and so on, but also negative, with the increased facility and scale of warfare. But this century is perhaps exemplifying for the first time the realisation of a massive ‘integration’.

And yet this idea, at least as a hypothetical scenario, is not that revolutionary. As long ago as 1950, the French philosopher and Jesuit priest Pierre Teilhard de Chardin developed the idea of globalised thought, an eventual scenario he dubbed the ‘noosphere’.16 According to Chardin, the noosphere would emerge through, and be composed of, the interaction of human minds. As humanity progressed into more complex social networks, so the noosphere would be elevated in awareness. Chardin saw the ultimate apotheosis of the noosphere as the Omega Point, the maximum level of complexity and consciousness towards which he believed the universe was evolving, with individuals still as distinct entities. Tempting as it is to believe that the digitally induced globalisation in instant thought sharing and worldwide communication is realising Chardin’s vision, we cannot assume that this erstwhile hypothetical idea is now becoming our reality. What if one immediate outcome of global outreach and a correspondingly homogenised culture might be that we all start to react and behave in a more homogeneous style, one that eventually blurs cultural diversity and identity? Obviously, while there are huge advantages to understanding previously alien lifestyles and agendas, there is a big difference between a world enriched by other, contrasting ways of living and one that shares one standardised cookie-cutter existence. While diversity in societies brings great insights into the human condition, such comparisons mandate a clear and confident identity and lifestyle on which to base those comparisons. A mere global homogenisation of mind-set might in the long run have serious consequences for how we see ourselves and the societies in which we live.

While speed, efficiency and ubiquity must surely be good things, this new life of integration may have other, less beneficial effects that we need to think about. In days gone by we waited for the delivery of the post, at fixed times only two or three times a day. An international phone call was, for everyone other than the very rich, generally an option only for special or emergency circumstances. But we now take for granted the constant availability of international communication as readily as with the person in the neighbouring office or apartment. We tend to expect instant responses, and in turn assume we ourselves will reply immediately, oscillating incessantly between transmit and receive modes.

At a formal breakfast I attended recently where the main speaker was the British deputy prime minister, Nick Clegg, the woman sitting next to me was so busy tweeting that she was at a breakfast with Clegg that she wasn’t actually listening to what he was saying. Twenty-four per cent of users of US adult social networking sites reported a curious phenomenon in 2012 – that they missed out on a key event or moment in their lives because they were so absorbed in updating their social networking site about that event or moment.17 Alternatively, you can monitor the flood of consciousness of others, almost as a way of life. When I asked a colleague how often she used Twitter, she showed me an email from a friend that is not uncommon in what it describes: ‘I have Twitter open on my PC all day so I look at it between calls, when on hold on the phone etc. I’d say pretty much our whole office does.’

We no longer need to wait, to acknowledge the passing of time between cause and effect, action and reaction. For most people who, a few decades ago, would never have contemplated foreign travel, or having a network of friends beyond the local community into which they were born, there are now non-stop thrilling opportunities for encompassing the entire planet. The advantages of this effortless communication are many. No one could make a convincing case for turning back the clock to when postal deliveries took days. But perhaps there is some merit in having time to reflect before responding to views or information. Perhaps there are benefits in pacing your day according to your own choice, at your own speed.

The crucial issue here is how we digest, internally, what is happening around us as we travel through each day: how we think, and the time required for thinking. Back in the 1960s, someone once said, ‘Thinking is movement confined to the brain.’ A movement is characterised by a chain of linked actions that take place in a particular order. The simplest example, walking, is a series of steps where placing one foot forward leads to the other foot overtaking, where one step thus leads to the next in a cause–effect chain that is not random. It is a fixed linear sequence. So it is with thought: there is a beginning, a middle and an end in a specified linear sequence in a cause–effect chain. Any thought, be it a fantasy, a memory, a logical argument, a business plan, a hope or a grievance all share this basic common characteristic of a fixed sequence. And since there is clearly a defined beginning, middle and end, there has to be a time-frame. As I see it, it is this idea of sequence that is the very quintessence of a thought, and it is the mental steps that are needed that will distinguish a line or train of thought from a one-off instantaneous emotion captured in a shriek of laughter or a scream. Unlike a raw feeling that occurs as a momentary reaction, the thought process transcends the here and now and links a past with a future.

Human beings are not alone in possessing sufficient memory to link a previous event, a cause, with a subsequent one, an event, and even to see a likely result in the future. A rat that receives a food pellet for pressing a bar, can soon ‘think’ about its next best move and learn to press the bar again. The link between stimulus and response has been forged. But we humans are unique in being able to link events, people and objects that are not physically present in front of us into a stream of thought. We have the ability to see one thing, including an abstract word, in terms of another. Unlike all other animals, and indeed infants, we have spoken and written language. We are liberated from the press of the moment around us because we can turn towards the past and then to the future by using symbols, words, to stand for things that are not in front of us: we can remember and plan and imagine. But it takes time to do so, and the more complex the thought, the more time we need to take the necessary mental steps.

But if you place a human brain, with its evolutionary mandate to adapt to its environment, in an environment where there is no obvious linear sequence, where facts can be accessed at random, where everything is reversible, where the gap between stimulus and response is minimal, and above all where time is short, then your train of thought could be derailed. Add in the sensory distractions of an all-encompassing and vivid audio-visual universe encouraging shorter spans for sustained attention, and you might become, as it were, a computer yourself: a system responding efficiently and processing information very well, but devoid of deeper thought.

Thirty or so years ago, the term ‘climate change’ meant little to most people; now it is understood by virtually everyone as an umbrella concept encompassing a wide variety of topics, be it carbon sequestration, alternative energy sources or water use, to cite just a few examples. Some feel that we’re doomed, others that the different problems are exaggerated, and still others that science can help. Climate change is therefore not only global and unprecedented, but also multifaceted and controversial. When we turn to the question of how future generations will think and feel, ‘Mind Change’ can be an equally useful umbrella concept.

The argument underlying Mind Change therefore goes like this: the human brain will adapt to whatever environment in which it is placed; the cyber world of the twenty-first century is offering a new type of environment; the brain could therefore be changing in parallel, in correspondingly new ways. To the extent that we can begin to understand and anticipate these changes, positive or negative, we will be better able to navigate this new world. So let’s probe further into how Mind Change, just like climate change, is not only global, as we’ve just seen, but also unprecedented, controversial and multifaceted.


2

UNPRECEDENTED TIMES

Humans adapt: it is what we do better than any other species. Accordingly, our predecessors have always had to embrace a changing world where new inventions and technologies have, in turn, driven lifestyles, insights, tastes and priorities. So why should this digital age be any different?

The automobile, for example, had vast, life-transforming effects. Using this kind of analogy, you could view digital devices as just the latest in a long line of innovation, exciting and disturbing at first, then ultimately incorporated into our lives as the driver of some newest development that will always have been hard for some traditionalists to accept. Take the printing press, whose invention by William Caxton in 1476 was undeniably a giant milestone in the progress of civilisation. It democratised knowledge and the reactionary forces of the status quo just didn’t like it, just like, you might argue, the techno Luddites nowadays. Books began to disseminate insight to ever greater numbers of individuals who then could, and did, foment social change, which led to personal advancement and universal education. Even fiction invariably raised issues about the human condition that enabled the reader to see the world through the eyes of others in other eras and locations, all the better to appreciate and shape one’s own perspective and self-understanding: how could anything ever be more transformational?

Then there was electricity. Up to the end of the nineteenth century, night-time would have brought uncontrollable darkness: the only redress for our ancestors would have been candlelight to fend off whatever unknown perils, real or supernatural, might be lurking just beyond that feeble pool of light. The light itself would be flickering and casting shadows on the wall and that would have been the only reality. Our ancestors’ experience of daily life would, for much of the time, be one of half-formed shapes, half-light and a helpless inability to control their surroundings. Imagine the cataclysmic difference when eventually that dark and sinister world was flooded with electric light: what kind of new thinking and mind-set might have occurred? Whatever it was, it was clearly a dramatic revision of reality, to which our species adapted, and which thereby changed us.

Let’s move to a more recent development: television. From the time of its invention around the middle of the twentieth century, the concern was that television would be bad for children’s brains, that they would get ‘square eyes’ and stop reading and playing outside. However, since television was broadcast only at limited times in the evening, and since there was at the time a dominant culture of outdoor games, reading and collective family meals, the TV, in fact, complemented an existing lifestyle rather than disrupting it. In one sense, rather than being an early forerunner to the home computer, the TV was more like the Victorian piano in being a means of cohesive family activity and interaction.

This is no nostalgia for the golden days gone by. The middle years of the twentieth century were physically uncomfortable and tough, and turning back the clock, even if it were in some way possible, is not an attractive proposition: who in their right mind would ever opt for an unheated bedroom with uncooperative layers of thin scratchy blankets. But they were different times. There was only one TV set to a household if you were lucky; at first, usually only one home in a street might boast of such a marvel, attracting endless visitors to share in the wonderment. And even into the 1960s, watching TV had a communal feel.

Nothing could have been further from the twenty-first-century scenario of a family member rushing in from work or school to sit for hours in voluntary solitary confinement in front of the screen. One of the big differences between the earlier technologies and the current digital counterparts is quantitative; the amount of time the screen monopolises our active and exclusive attention in a way that the book, the cinema, the radio and even the TV never have. The futurologist Richard Watson certainly thinks that the degree to which digital technologies are dominating our lives makes the crucial difference: ‘We’ve always invented new things. We’ve always worried about new things and we’ve always moaned about younger generations. Surely most of (this) is conjecture mashed up with middle-aged technology angst? I think the answer to this is that it’s a little different this time. (Screens) are becoming ubiquitous. They are becoming addictive. They are becoming prescribed.’1

It’s not so much the physical ubiquity of screens that might now differentiate the appearance of the average home from its predecessors, but an invisible feature, inconceivable a decade ago, whereby family members can be constantly connected beyond the household more intimately than with the immediate family members with whom they live in close proximity. Each individual adult and child now owns multiple digital devices that they use for entertainment, socialisation and information.2

There is a push and pull, respectively, towards the cyberspace offered by, say, the isolation of the mobile device and/or the multifunctional bedroom and away from the erstwhile epicentre of the family. In the past, bedrooms were places of punishment to which you would be exiled for bad behaviour, and a far cry from the havens they are regarded by many young people today. The warm drawing room where the nuclear family sat together was the primary forum for interaction and information which provided a framework and a timetable for daily existence. Now the world of the screen in the bedroom, or anywhere, has in many cases offered an alternative context for setting the pace, setting standards and values, offering conversations and providing entertainment, while the nuclear familiar eating a meal together is becoming less central in the midst of more complex societal trends of divorce and remarriage, as well as more variable and demanding work patterns.

Beyond the all-pervasiveness of digital technologies compared to inventions from previous eras, another difference is the shift from technology as a means to its being an end in and of itself. A car gets you from place to place; a fridge keeps your food fresh; a book can help you learn about the real world and the people in it. But digital technology has the potential to become the end rather than the means: a lifestyle all on its own. Even though many will use the Internet to read, play music and learn as part of their lives in three dimensions, the digital world offers the possibility, even the temptation, of becoming a world unto itself. From socialising to shopping to working to learning and having fun, everything we do every day can now be done very differently in an indefinable parallel space. For the first time ever, life in front of a computer screen is threatening to out-compete real life.3

You wake. The first thing you do is check your smartphone (62% of us), and in all probability (79%), you’ll be checking your phone within the first fifteen minutes of consciousness.4 In 2013, 25 per cent of US smartphone users aged 18–44 could not recall a single occasion during which their smartphone was not within reach of them or in the same room. After waking, you grab a cup of coffee and a Danish while checking out emails that may have come in overnight as well as sending some yourself. Let’s say your job enables you to work from home, as some 20 per cent of American professionals do:5 you’ll then get down to business. While you have your tasks up in front of you, you will also have Twitter open to follow your favourite celebrity and your Facebook page to ensure that you don’t miss out on any news. You’d also need to keep checking your social network sites, such as Instagram updates or Snapchat, and taking quick photos of what you’re having for lunch (time has flown), all at the same time as being on the alert for good old-fashioned text messages. Exhausted by all this multi-tasking while working, you then relax by watching a YouTube video that was rated with high views, or download the latest episode of a TV show. Next it’s time to place your grocery order and have more serious retail therapy with some online shopping. In 2011, 71 per cent of adult US Internet users bought goods online6 and the following year a comparable number, 87 per cent, of UK adults aged 25–44 were shopping online.7 By 2017, online sales are projected to account for 10 per cent of all retail sales in the United States. Needing stimulation, excitement and escapism after it hits home how much money you’ve just spent, you’ll then immerse yourself in a thrilling video game, just like some 58 per cent of all Americans.8 But now you feel a bit isolated and in need of some company. So you check out social networking, but this time looking more closely at online dating sites. US Internet users spend 22.5 per cent of their online time on social networking sites or blogs.9 More than a third of couples who married between 2005 and 2012 in the United States reported meeting their spouse online, with about half of these meeting in online dating sites, and the rest through other online sites such as social networking sites (SNS) and virtual worlds.10 The real, physical world and what we do in it may be becoming less and less relevant, as traditional constraints of time and space are fading. And as each of us adapts to an unprecedented new dimension, what sort of individual might eventually emerge?

For certain, someone who is less attuned to the outdoors. Since 1970, the radius of activity for a child, namely the amount of space in which they freely wander around the area surrounding the home, has shrunk by an astonishing 90 per cent.11 And this restriction on play is unprecedented. In his book A History of Children’s Play and Play Environments, Dr Joe Frost traces the history of children’s play from their early records in ancient Greece and Rome to the present time and concludes that ‘Children in America have become less and less active, abandoning traditional outdoor play, work and other physical activity for sedentary, indoor virtual play, technology play or cyber playgrounds, coupled with diets of junk food…’.12 The consequences of play deprivation and the abandonment of outdoor play may well become fundamental issues in the welfare of children. For example, they may no longer develop a realistic sense of risk, nor an imagination that allows them to suggest to their friends, as all previous generations have done, ‘Let’s make up a game …’

The content of a screen-based lifestyle is unprecedented in how it shapes thoughts and feelings, and also because of the corollary effects of not exercising and not playing and learning outside. While an increasing number of digital aficionados may eventually opt for mobile technologies exclusively, for the time being an appreciable amount of time is still spent sitting down in front of a computer screen. In any case, if we’re busy texting on our mobile phones, or tweeting, even if we’re out walking, we’re still less likely to be taking more strenuous physical exercise than we may otherwise do. A clear corollary of a sedentary disposition is that we put on weight. Obesity stems from many factors, including the wrong kind and quantity of food, but also from reduced energy expenditure. It is hard to clarify a specific order of events: whether a child who doesn’t much like sport will be more attracted to the screen, or a screen lifestyle has an allure that trumps climbing a tree, is a chicken-and-egg scenario that is impossible to resolve here. Rather, we need to look in the round at the whole digital lifestyle, both the increase in time spent in two dimensions and the simultaneous decrease in time spent in three.

For example, I recently received an email from a father of two young children in Australia which sums things up in a really arresting way:

Last weekend I had an eye opening moment where the children had been lazing around the house, using and fighting over technology. When finally I was able to coerce them out for a short walk, we took bikes and I watched with delight the laughter and fun the kids had purely riding up and down this one particular steep-ish dog leg’s bend on this quiet country road. The enjoyment, laughter and giggles from one’s children is truly music to the ears of a parent. I do not ever hear that laughter when they are using technology.

A former teacher, Sue Palmer, flagged this issue back in 2007. Her book Toxic Childhood contained a list of simple activities that a child should have experienced before they reached adolescence, such as climb a tree, roll down a really big hill, skim a stone and run around in the rain.13 How sad it is that these childhood activities, which would have been taken for granted a generation or so ago, should now be listed as identifiable goals that might otherwise not be achieved. Meanwhile, in a recent National Trust report, the term ‘nature deficit disorder’ was coined to articulate, not a genuine medical condition, but as a vivid expression of another endemic pattern of behaviour, indicating for the first time ever that we have become dissociated from the natural world with all its beauty, complexity and constant surprise.14 Even the most diehard digital zealot cannot escape the simple fact that every hour spent in front of a screen, however wonderful, or even beneficial, is an hour spent not holding someone’s hand or breathing in sea air. Perhaps even simply being at ease and happy in total silence could become a rarefied commodity that, instead of being a normal part of the human repertoire, will find itself on a wistful wish list of the future.

Professor Tanya Byron, a British psychologist best known for her work as a child therapist on television, was initially concerned specifically with regulation of the Internet: however, only two years later she recognised that the issue wasn’t merely one of doing no harm, but of identifying the best possible environment beyond screen experiences: ‘The less children play outdoors, the less they learn to cope with the risks and challenges they will go on to face as adults … Nothing can replace what children gain from the freedom and independence of thought they have when trying new things out in the open.’15 In the past, play was most usually outside in fields and woods or in urban backstreets. Just look at the many books from the children’s author Enid Blyton, written around the mid-twentieth century, where the young heroes and heroines were so busy catching smugglers and other shady villains that they only ever went indoors at mealtimes and to sleep.

At that time, in both fiction and fact, the environment in which you happened to be growing up provided a backdrop and props, not the actual narrative. The story came from inside your head – it had to – and arose from interaction with your friends as you became a cowboy or an Indian; and it was the same inside the home as plots were devised and story-lines emerged from playing with dolls or soldiers or dressing up. A tree never called out to be climbed, or a blank drawing pad demand that you paint in it. Dolls and soldiers, typically along with the cardboard boxes they may have come in, were the mere inanimate tools and prompts for your game, your story, your internally driven scenario above all for your imagination. Sometimes, even quite regularly, you might be bored. But it was that very state of under-stimulation that impelled you outside to play, or to stay inside to draw a picture or make up a game. The point I want to stress is that you were the driver and you would be in control of your own inner private world, your own inner reality.

But now the screen can be the driver. Admittedly you have to be mildly proactive in turning the device on and navigating your options, but, once you have selected an activity, spectacular cyber experiences contrived by someone else engulf you. You are now a passive recipient, and even though games like Sims, for example, allow you to modify and create worlds, it is always within the second-hand parameters of the game world designer’s thinking. I wonder how much of the time that would previously have been spent walking in the fresh air, playing the piano or having a face-to-face conversation has now been forfeited in favour of a cyber activity, a completely new type of environment where taste, smell and touch are not stimulated, where we can be completely sedentary for long periods of time, yet where the ensuing experience trumps more traditional ways of life for appeal and excitement.

It would be simplistic in the extreme to think of the powerful and pervasive new digital lifestyle as either the apotheosis of human existence or the most toxic culture ever. We are being offered an unprecedented and complex cocktail of opportunity and threat, but then not everyone is likely to agree on exactly what constitutes which.


3

A CONTROVERSIAL ISSUE

The American journalist H. L. Mencken once quipped, ‘There is always a well-known solution to every human problem – neat, plausible, and wrong.’1 Agonising over whether digital technology is ‘good’ or ‘bad’ for the human mind is about as meaningless as arguing over whether a car is ‘good’ or ‘bad’. But, nonetheless, debates on the complex issue of Mind Change are inevitable as they will question the way we live our lives and the kind of people we might end up being. Rather than adopt simplistic and entrenched stances of ‘good’ or ‘bad’, ‘right’ or ‘wrong’, we need first to see where the various battle lines are actually being drawn, and then how we might resolve any resultant conflict in understanding and expectation.

Inevitably the biggest controversy revolves around the basic question of evidence: how strong it is and what it’s actually demonstrating. Two reports in particular, surveying the evidence over the last few years, have suggested a ‘glass half-full’ state of affairs. One was authored by psychologist Professor Tanya Byron in 2008 on the risks that children face from the Internet and video games.2 Her report came to the unsurprising conclusion that ‘the internet and video games are very popular with children and young people and offer a range of opportunities for fun, learning and development’. However, Byron had concerns over potentially inappropriate material, ranging for example from violent content, through to the behaviour of children in the digital world. She also drew attention to the notion that we shouldn
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