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Summary

With an increasingly anti-science attitude amongst the Western population, there is much concern among scientists and engineers that we are heading towards another dark age. I believe this concern is justified. There are several contributory trends: the anti-science attitude shared by many people, increasing emphasis on freedom of expression, increasing subscription to New Age ideas, 21st century piety, the dawning of the age of magic, and more surprisingly, the spread of the net, and more specifically, the growth of importance of Wikipedia and its derivatives. In this age, knowledge that has been carefully accumulated over millennia will be gradually displaced in the minds of much of the population by rumour, conspiracy theory, misunderstanding, wishful thinking, political correctness and simple nonsense. It is ironic that the very tools designed to share information between scientists might contribute to the rise of the dark age, but that is exactly what we are likely to see.
Anti-science undercurrent
Most of us in engineering and science are frustrated by the willingness of many people to believe things that conflict with scientific knowledge. I have even met physics students who believe horoscopes. There is growing pressure for the health service to provide access to alternative therapies, which are mainly ‘alternative’ because there is little or no scientific evidence for their worthiness. And when a single rogue scientist suggests that there may be a problem with something, he is invariably given far more credence than the bulk of scientists who say he is wrong. The MMR vaccine scare is a good example of this. 

Much ‘alternative’ knowledge is based on folklore, superstition, web rumours, conspiracy theories, religious fundamentalism, misguided common sense, and the frequent ravings of the lunatic fringe. These alternatives provide conflicting opinions that often have little base in reality, so are usually little better than guesswork at best, and often harmful. Many people suggest that ‘scientific’ knowledge should not be given any special weight, as ‘science is just one way of interpreting the world among many’. I have heard eminent environmental leaders comment that ‘the last thing we need is more science’.. It seems as if science is being attacked from all sides. But without good science, we have no useful way of understanding the world around us and progressing. Guesswork simply doesn’t work as well. 
When alternative knowledge is examined scientifically, it is either disproved or absorbed into scientific knowledge. Science is self consistent, agrees with observations of the real world, and accumulates over time. So it leads to progress. Although corruption and mistakes certainly occur, these are gradually filtered out by later studies. Alternative knowledge is more akin to a random walk and is as likely to take us backwards as forwards. The main problem isn’t that it is always wrong – alternative beliefs are sometimes based on at least an element of truth - but that even when a theory is disproved, people often keep believing in it.
Partly through the growth of the media, people are much more aware now when scientists disagree, or make mistakes. Rather than accepting this as a normal part of the scientific process, they remember that science is sometimes wrong and become increasingly sceptical of scientists. This is made worse by instances where some scientists employed by companies make enthusiastic pronouncements that are favourable to their employers but keep quiet when their conclusions are less favourable. By contrast, alternative views are often put forward by highly charismatic personalities with no obvious corporate or government master. In an era dominated by personality and celebrity, scientists have a hard time getting listened to.
All this adds up to quite a strong scepticism of scientists and of science itself, with an increasing willingness to believe anyone and anything else. 
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Fig * - the rise of nonsense

21st Century piety

In much the same way as science has lost some ground to new age ideas, the decline of traditional religions in western Europe has left something of a vacuum that has been filled with what I call 21st century piety. Many people who no longer believe in traditional religion still seem to feel a need to believe in something, and more importantly, a need to feel some moral high ground under their feet. So they have replaced religion with a mixture of ‘isms’ – environmentalism, vegetarianism, pacifism, anti-capitalism, anti-globalisation, and general political correctness. Those with lingering spiritual needs often lean towards new age practices. In parallel, some conventionally religious people have fought back against the march of science with religious extremism. These various movements don’t inherently have anything anti-scientific about them, but because they are often used as a stake in the moral high ground by their followers, they have tended to put far more weight on emotion and dogma than on science and rationality. So again, this contributes to the new dark age.

Educational emphasis on personal expression

Education in the UK has gone through a prolonged period where children have been encouraged to experiment with freedom of expression, told that their ideas and personal expression are more important than spelling or grammar etc. Regardless of whether this helps or hinders their learning how to write, the implications for thinking are that the status quo is something to be challenged, rather than something to be believed. While scepticism is healthy, and scientific theories are occasionally overturned, knowledge should not be treated just as a matter for personal opinion, with a pick and mix approach to knowledge. Learning to treat everyone’s opinion as equally valid reduces the status of scientific knowledge in many peoples’ minds to just opinion. So perhaps even the education system has been contributing to the decline of the position of science in our society.
[image: image2.wmf] 

science

 

religion

 

political correctness

 

knowledge

 

faith

 

anti

-

knowledge

 

personal opinion

 

reasoned argument

 

logic

 

intuitive knowledge

 

everyday experience

 

undiscovered knowledge

 

reality

 

guesswork

 

new age

 

instinct

 

Trend

 


Fig * - the slippery slope of personal expression v truth

The Age of Magic

The dawn of the ‘age of magic’ is a direct result of technological progress. Arthur C. Clarke once said that ‘any sufficiently advanced technology is indistinguishable from magic’. Now, with the advent of nanotechnology, and the general impact of progress, especially miniaturisation, on biotech and information technology, new technology is becoming invisible. As it disappears from our field of view, it often disappears from our awareness. More importantly, as technology becomes ever more sophisticated, most people don’t know how their stuff works, how to make it do what they want, or even what it can do. Few people understand how their plasma TV, watch, or mobile phone works. Thanks to elegant design, the same is probably even true of the fridge and microwave. People don’t worry about it, they just accept that things do their jobs and take it for granted that someone else knows how they work. 

But that knowledge is becoming dangerously concentrated in a decreasing number of people. Excluded from this elite by a wall that grows in height and thickness every day, the knowledge divide between the layman and the engineer or scientist certainly has alarming similarities to primitive cultures. We are still some way from treating IT managers as high priests or magicians, but having so much critical technology that is understood by so few people is not healthy for either economic robustness or society’s intellectual fitness, and it is something of a slippery slope to an age where we have no skills to survive in a world without the technology, and can’t fix it if the high priest or wizard is missing. It might as well be magic. 

In fact, it could get a lot worse. Based on abundant historical evidence of abuse of power, it is not inconceivable that we could have an ego-dominated world where people would be forced to offer sacrifices before the technology guru would agree to help them out. With financial reward easy to find, mere money might not be enough incentive for some gurus, who might demand something a little more significant. How far we might go down this road is anyone’s guess, but as our economy and lifestyles become ever more technology dependent, it could be quite a long way.

New age ideas and anti-knowledge
As a response to the already existing gulf between scientists and the general population, many people have already come to a mindset where science is just one way of looking at things, one that they don’t like, and have turned their allegiance instead to the gurus of new age thinking. These people are the core of the dark age.

New age ideas and practices have become much more commonplace in the last decade. Psuedo-eastern practices such as Feng Shui and Reiki healing are very fashionable, conspicuously so even at the highest levels of political power. Many people wear crystals or magnetic bracelets, believing that they somehow protect them from radiation or remove toxins from their body. People claim they can read other people’s ‘auras’ and cure them just by waving their hands around and chanting a bit. Chakras can be re-aligned to improve energy flow. Aromatherapy, colour therapy, homeopathy and a wide range of other practices have become established as part of everyday life for a large part of the population. There are many people who claim that these various techniques offer great success in treating ailments or improving happiness. Science would generally say that any measurable effect can be attributed to the placebo effect. Practitioners would argue that there is lots of evidence or that science can’t measure the phenomena because they don’t work under laboratory conditions. But because scientists are distrusted, people carry on believing in the charlatans. As subscription to such beliefs increases, we move further into an age of anti-knowledge, where people don’t just believe in nothing, but actively believe in things that are known by the scientific community to be untrue.
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Fig * - Dilution of knowledge & the new dark age

Political correctness

The whole term political correctness is flawed. Something does not become true simply because it is desirable or politically expedient. Unfortunately, the perception of what is true can be manipulated politically, and often is.
For the best possible reasons (sometimes anyway), there are a number of questions on which scientific research is forbidden. For example, anyone who attempts research on differences in ability between races or genders is likely to find their academic reputation immediately attacked. If they proceed with their research and find there are no differences, their research is retrospectively praised, and publicised as obviously true, whereas if any differences are found, the researchers are attacked and accused of error or prejudice. Though many scientists would like to know if there are any such differences, such knowledge could be socially dangerous, so we are forbidden from investigation. Perhaps this is a wise compromise for the overall good of society, but it doesn’t help the progress of knowledge.
Various ideologies also have dogmatic beliefs which result in intellectual or even physical attacks on anyone who challenges them. As we are all too aware, this applies to some religious beliefs but also to some secular organisations. For example, some environmentalists will not even consider any argument in favour of nuclear power. Some environmental groups have a dogmatic core that makes some religions look open minded. 
Even within science, such ‘sacred ground’ barriers exist. It is not considered respectable in scientific circles to do research on anything paranormal, and while most scientists would expect that this would simply be a waste of time since there presumably are no such genuine effects, others might reasonably ask why they should not occasionally check on this, but they cannot do so without fear of attack. 
Whichever area of political correctness is under threat of enlightenment, technical or scientific papers may be refused publication if the publishers consider that some readers might find them offensive. I myself have had two papers on social trends rejected by respectable journals because they mentioned negative effects of religious fundamentalism, even though such powerful social forces clearly have a significant impact on the future. The reason given was possible offence, the result that whatever insights I had to offer were forced to take other routes to publication. Grants may not be renewed if an academic dares to address a forbidden area. So there are many areas in knowledge where existing beliefs are protected from investigation. 
In any of these cases, the beliefs in question might be right or wrong, but what is important is that they cannot be challenged. If something is protected from a proper investigation, then it cannot reasonably be held with the same status as scientific knowledge, which by definition has to be able to stand up to scrutiny and risk being shown to be wrong. Since political correctness grants certain dogma an automatic status on a public par with scientific knowledge without opening it up to such scrutiny, political correctness sustains and propagates ignorance. 
Worse, since politicians impose beliefs that they know are incorrect simply for political expediency, they proselytise anti-knowledge, preventing the permeation of true knowledge into those areas and replacing true knowledge with incorrect assertion.
Chat rooms

Chat rooms, bulletin boards and discussion groups existed on the internet long before the world wide web, and often provide technical or emotional support, so can be a very positive tool. But while there are often genuine experts on hand to offer advice, there are also a lot of people who think they are more expert than they are. With the growth of anti-science and anti-knowledge, genuine advice can sometimes be out-weighed by nonsense, and people are likely to believe it if enough people tell them it is true. Unmediated chat rooms offer a powerful platform for the spread of nonsense. 
Some people spend a significant part of their time in chat rooms, which even provide much of their social involvement. Network communities often spring up around chat rooms. Because of this social side, linking people of like mind together, these communities often have strong tribal bonding amongst their members. This puts them in a powerful position to strengthen their culture and reinforce tribal dogma.
Whereas most chat rooms are small enough for this not to matter much, network communities can sometimes extend to millions of people, especially where the community is ideology based, e.g. environmentalists, feminists and religious extremists. Some of these groups have a dogma problem, a core set of unchallengeable beliefs. It is hard for other views to become accepted by these groups unless they are consistent with this dogma, and especially hard if the new ideas directly contradict it. For example, few environmental activists will accept that paper recycling is harmful to the environment, even though this view is largely accepted by the scientific community, and only a few will support any return of nuclear power regardless of its benefits for global warming. This latter issue has split the environmental movement down the middle, with the dogmatists conspicuously in the anti-science camp. It takes a lot of personal commitment to a new idea to risk expulsion from a group that has formed part of your life for a long time. Similar examples exist in current feminist and religious dogma. Keeping members linked into a network community allows continuous reinforcement of the group dogma. So technologies such as chat rooms actually accelerate the slide into the dark age.
On-line games & virtual environments

On line games ands virtual environments are gradually displacing chat rooms as places to chat and socialise online. Given that many of these virtual environments are rich in fantasy level, the socialisation effectively takes place in an alternative world, where different rules apply. Although the mentally disciplined will find little problem in isolating the real world from fantasy worlds in their minds, not everyone separates them so effectively, as evidenced in the everyday experience of soap stars, who are often treated by the public as if they actually were the characters they portray. Given that the user experience of the virtual online world is more first hand and more emotionally rich, we should expect at least a similar level of osmosis of virtual knowledge and ideas from these networked fantasy worlds to the real world.
Wikipedia & derivatives
Wikipedia is a recent attempt to create an on-line encyclopedia. Anyone can contribute articles or edit existing articles but it is mediated so that junk articles, adverts and so on are prevented from gaining a place. Many derivatives have emerged. Many groups use ‘wikis’ to manage knowledge sharing within a group or organisation. The result is that a lot of peer-reviewed reference information is available free to anyone. Because of this success, wikis are likely to expand to cover a large proportion of all human knowledge over the coming years.  Having praised Wikipedia, and suggesting that on balance it is an excellent idea and a useful resource, it could sadly become another factor in the progress towards the new dark age.
Firstly, its comprehensiveness and open-ness are potential problems. Wikipedia itself covers all kinds of knowledge, including knowledge of fictional universes, alternative beliefs and so on. There are for example some very comprehensive articles about the culture and beliefs of the civilisations in Star Wars. In the Star Wars case, it is clear that it is science fiction. With alternative medical practices such as homeopathy, Wikipedia laudably has a slight scientific bias and mentions both homeopathy’s controversial nature and the practice’s lack of conformance to scientific principles. The article hyperlinks to ‘alternative medicine’, which article says the whole area is ‘under debate’. This may appear objective and detached, committing firmly to neither side, but in practice it gives undue credibility to new age practitioners, putting them on an equal footing to scientists, as if both sides of the debate were equally matched. For less scientifically inclined people, this may well suggest that it is perfectly reasonable to believe in homeopathy and other alternative medical practices. Entries on topics such as Feng Shui are even more ‘objective’, describing the practice and its history, but saying nothing about any inherent truth or otherwise, except to cast doubt on some new age interpretations. It says nothing about its scientific merits or otherwise.
In some ways, it is useful to have such an encyclopedia that academically describes all the various beliefs and practices (even without any judgement about the truth), alongside many articles on scientific knowledge. In already well-educated hands, it is an undoubtedly useful resource. On the other hand, richly hyperlinking articles together without clearly marking the boundaries of scientific credibility leaves gateways where dubious ideas can become accepted simply because they are linked directly to articles that are more meritorious. 

Other poor quality knowledge can be listed through lack of care or interest in the potential review communities. For example, there are many things I would dispute in the Wikipedia article on Futurology, but I personally have insufficient interest in suggesting appropriate improvements, so the article may well remain flawed. (The formatting requirements alone are a significant barrier to contributing). The current Wikipedia relies a great deal on the alertness and effort of the reviewing community to filter out or amend poor quality articles. But in a society that increasingly considers science to be just one way of looking at things, the ‘signal to noise ratio’ of genuine knowledge is decreasing. Science and certain facts are being rapidly diluted by ‘alternative knowledge’, opinion, speculation, misinformation and antiknowledge.
We may expect that the quality of articles will grow for a time as the resource becomes more useful, therefore attracting more interest in quality contributions and reviewing. In fact, it could well become a serious threat to ‘professional’ information companies. If high quality information is available for free, why pay for it? The quality of professional information might continue to improve, but the price that can be charged for it might well decline as Wikipedia becomes a viable alternative. However, Wikipedia tends to anonymise contributions, so the personal incentive to contribute is reduced. Sadly, there is little correlation between altruism and ability, and potentially a reverse correlation between free time and ability. Adding or improving Wikipedia articles normally requires a degree of both time and altruism. The result could well be that after a few years of initial enthusiasm, the knowledge on Wikipedia starts to stagnate and degrade. 
This degradation is made more likely simply because Wikipedia attempts to be objective and non-judgemental, and is therefore a good platform for groups who want to proselytise ideas that might otherwise get little exposure. The contributors of such articles are more likely to remain enthusiastic since they want to actively change mindsets in their favour, so are not contributing articles for altruistic purposes. 
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Figure * - Projection of information quality on Wikipedia 

Of course, we have had many fairly comprehensive encyclopedias before and they haven’t brought about the downfall of civilisation as we know it. The Wiki danger is twofold. One danger is the decreasing signal to noise ratio as it includes more information on alternative knowledge alongside facts and scientific knowledge. The other is the tendency towards natural monopolies on the net for this sort of application. In much the same way as Google account for a very large proportion of net searches, we might expect that an on-line encyclopedia is a natural monopoly too. Decreasing the signal to noise ratio in the primary reference point is much more dangerous than if it is just one source among many.

Of course, even though Wikipedia itself is (at least so far) a fairly high quality reference that is mostly well reviewed, there is no certainty that other, more popularly oriented, encyclopedias won’t take over as the primary web reference. If the future primary reference is web equivalent to the downmarket tabloid rather than the quality broadsheet, then the dark age will accelerate.

Finally, Wikipedia is being echoed in many niche encyclopedias that act as knowledge sharing platforms of companies and organisations. These niche resources are likely to reflect any existing prejudices in the owning community, and even reinforce the prejudices by providing increased exposure to other inputs that are similarly aligned.
Google

As mentioned, the tendency towards natural monopolies on the internet is potentially dangerous, in that it encourages a single pool of all ‘knowledge’ that includes not only truth but all its alternatives.

However, another problem with Google is that it works very well at finding all articles that mention a particular word or phrase but isn’t yet able to discriminate by the quality of content. In its current form, it ranks the findings by numbers of links or citations, but isn’t capable of ranking them by the level of truth in the content. So it may list articles that are nonsense or malicious alongside ones that are entirely praiseworthy.

Some, maybe even most Google users will know enough to know which ‘sources to trust, but many users know too little about the topic they are researching to be able to judge for themselves which articles are likely to be correct. If most articles say one thing and only a few say something contradictory, they are very likely to be persuaded by the majority, but of course, truth is not democratic, so they are likely to come away misinformed. What is missing and badly needed is the means to rank articles according to the conformance of the content to established knowledge, or the professional reputation of the authors. Without this, again, the signal to noise ratio (of established knowledge to unqualified opinion) further declines.

A trust mediation company will be one of the biggest businesses on the web in a few years time. It really isn’t certain just how much the level of’ trust’ will be dictated by popular beliefs and how much by scientific plausibility when the company’s main objective is to make money.
Blogs

Blogs, and Rapid Syndication Software (RSS) are also web tools that help dilution and distortion of information. Even if a piece of information such as a press release starts off correct it may end up as a large number of poor quality articles. Some bloggers strive for accuracy and go to the original source on which to form their opinions, which is fine, but many just take the output from other bloggers, so distortions and errors accumulate. By the time it has been interpreted, commented on and spun by hundreds of bloggers in sequence, the information may be heavily corrupted. Again, there is no direct positive correlation between the popularity of a blog and the intellectual credentials of the blogger, but the most popular blogger has the greater influence.
Conclusions

There is already a growth in anti-science thinking, and this is very likely to worsen. As people become further removed from the elite skills needed to understand the latest science, there is a danger that the resultant technologies could be treated as if they were magic. Meanwhile, there is growing belief in alternative knowledge such as new age and belief systems associated with subscription to 21st century piety, as well as a strong push of political correctness, the preference of ‘knowledge’ that is politically expedient rather than necessarily based on truth. Coupled with a tendency in education towards encouraging personal expression at the expense of respect for established authority, this is fertile ground for the descent into a new dark age. Unfortunately, some of the tools developed by the IT community for the spread of knowledge might actually be accelerating this trend.
What is badly needed and currently missing is a set of tools for the establishment and brokering of trust. While even these could be susceptible to dark age corruption, they would at least give a fighting chance to the scientists and other guardians of truth. Without them, another dark age will inevitably descend.
Biography

Ian Pearson graduated in Maths and Physics from Queens University, Belfast. After four years in missile design, he joined BT Labs as a performance engineer, and has since worked in areas from chip design to mobile telephony. He currently works as BT's futurologist, studying the future of technology and its likely implications across the whole of industry, government and society. He spends a lot of time at conferences and talking to the media, but he still dabbles in research, currently in ultra-simple computing, conscious computing and social trends. He is a fellow of the World Academy of Art and Science, the Royal Society of Arts and the Institute of Nanotechnology.






































































































