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John Naughton1 
 
Thank you for inviting me.  I have to confess, though, that I am unsure about what the 
role of a keynote address is.  My hunch is that it is to add a touch of class to what 
might otherwise be rather sordid proceedings.  If this is indeed the case, then I’m 
afraid you made a big mistake in asking me. 
 
A more charitable view is to say that a keynote address is akin to a sermon – defined 
as “a talk given in church on a spiritual or moral theme”.  Well, this isn’t a church, 
I’m not very spiritual and my morals are questionable, but I do have a theme, so 
perhaps what I’m about to say will fit the bill.  And in embarking on it I promise to 
bear in mind the advice of the American comedian George Burns, who once said that 
“The secret of a good sermon is to have a good beginning and a good ending -- and 
having the two as close together as possible”. 
 
My theme is actually a puzzle.  It can be simply stated: why are we making such a 
hash of harnessing ICT for educational purposes?  How has it happened that we’ve 
taken a magical technology for augmenting human cognition (to use Douglas 
Engelbart’s phrase2) and turned it into something that alienates kids in the classroom?   
 
And how have we managed to achieve this at the same time that those self-same kids 
have sussed the mind-expanding potential of the technology for themselves? 
 
Now you might immediately object to my underlying premise.  Are we making such a 
mess of it?  What’s the evidence?  So let’s start with that. 
 
Exhibit A is the UK ICT curriculum.   

                                                
∗ Copyleft information: this text is published under a Creative Commons Attribution-Noncommercial-No 
Derivative Works 3.0 Licence.  See CreativeCommons.org for details. 
1 Professor of the Public Understanding of Technology, the Open University, Milton Keynes MK7 6AA, UK. 
Email: naughton@pobox.com Blog: memex.naughtons.org 
2 http://tinyurl.com/krego 
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Here’s a picture that says it all: it’s one of the numerous “ICT Rooms” in my 
children’s school.  In terms of academic results and resources, this is one of the top 
state schools in the country.  It lacks for nothing.  What do my children do with this 
marvellous kit?  They learn how to use Microsoft Word and Excel and Access.  And 
of course PowerPoint, that well-known eye-testing software.  They learn about Data 
and Information and Databases and other important concepts. 
 
At the same time as they’re doing this, they are actively discouraged from using the 
Web except for approved purposes, and only access it via an unimaginative content 
filtering system foisted on the school by the local authority. 
 
And then they come home and log into Bebo or MySpace, fire up MSN Messenger to 
run numerous simultaneous IM sessions, read their Gmail and maintain blogs.  They 
use Google Docs, check out YouTube videos, browse the iTunes store, update and 
recharge their iPods and – when their dad’s not looking – look for, and no doubt 
download, music tracks using Limewire.  They play Flash games online in virtual 
worlds of the kind provided by Runescape.  They know about Pandora’s ability to 
figure out the structural similarities between the music of Randy Newman and Ben 
Folds.  And about LastFM’s ability to do much the same thing.  They upload 
photographs from their mobile phones to iPhoto, create stop-frame movies of mind-
boggling silliness – and sometimes upload them to YouTube. 
 
When doing homework, they use Google incessantly – especially Google images.  
They regard Wikipedia as an essential reference tool – and understand its intrinsic 
user-generated strengths and weaknesses. 
 
Or they may decide that they’ve had enough of the Net and turn to the X-Box instead.  
They – and their friends – play games of mind-boggling complexity: Halo 2, Gears of 
War, Final Fantasy, Ghost Recon and the Splinter Cell series.  If they get stuck, they 



John Naughton -- SLN Keynote  

 
 

-- 3 -- 

return to a computer, fire up Google and look for what are known in the trade as 
“cheats”.  Then it’s back to the console to try out the suggestions thrown up by the 
Web. 
 
And they’ve learned how to do all this without a single intervention from their father. 
 
Now of course all parents think their children are special, and I am no exception.  But 
from everything I’ve seen, my kids are not in any way unusual – at least in 
comparison to their peer group.  The only thing that might make them statistically 
abnormal is their socio-economic status, in that they live in a middle-class 
professional household with good networking and computing facilities.  But I have no 
doubt that any child of their generation, given the same advantages, would display the 
same levels of virtuosity.   
 
Some years ago, I came on an intriguing illustration of this.  An Indian computer 
entrepreneur, Sugata Mitra, who is passionately interested in computer-based 
education, tried a simple experiment.  He believes that children, even terribly poor 
kids with little education, can quickly teach themselves the rudiments of computer 
literacy. The key, he contends, is for teachers and other adults to give them free rein, 
so their natural curiosity takes over and they teach themselves. He calls the concept 
"minimally invasive education." 
 
To test his ideas, Mitra launched what he called "the hole in the wall experiment." He 
took a PC connected to a high-speed data connection and imbedded it in a concrete 
wall next to his company’s headquarters in the south end of New Delhi. The wall 
separates the company's grounds from a garbage-strewn empty lot used by the poor as 
a public bathroom. Mitra simply left the computer on, connected to the Internet, and 
allowed any passerby to play with it. He monitored activity on the PC using a remote 
computer and a video camera mounted in a nearby tree. 
 
What he discovered was that the most avid users of the machine were ghetto kids 
aged 6 to 12, most of whom have only the most rudimentary education and little 
knowledge of English. Yet within days, the kids had taught themselves to draw on the 
computer and to browse the Net. Some of the other things they learned, Mitra says, 
astonished him.3 
 
I talking about my own children, by the way, I’m not trying to gloss over the fact that 
a worrying digital divide exists on both a national and international level.  But 
concern about social inequality ought not to obscure a simple, fundamental truth 
which is central to my theme.  It is that children don’t seem to have any problem with 
this stuff.  They have figured out the technology by a process that is worth 
investigating but about which we educators seem remarkably incurious.  And serious 
learning goes on in this space.  Anyone who thinks that it is cognitively trivial has 
never tried to play Gears of War at any level higher than One – though of course that 
will not stop the Daily Mail sounding off about “mindless” computer games. 
 
That phrase reminds me of an interesting book that came out last year. 
 

                                                
3 http://www.greenstar.org/butterflies/Hole-in-the-Wall.htm 
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It’s by Steven Johnson, a thoughtful and perceptive observer of our networked 
society, and it does what it says on the cover.  He argues that the Daily Mail 
perspective – the view that the world, and particularly the Youth of Today, is going to 
the dogs – is not just potty -- it’s plain wrong.  Reviewing it in the New Yorker, 
Malcolm Gladwell4 – himself an astute observer of our contemporary world – wrote: 
 

“Most of the people who denounce video games, [Johnson] says, haven’t actually 
played them—at least, not recently. Twenty years ago, games like Tetris or Pac-
Man were simple exercises in motor coördination and pattern recognition. Today’s 
games belong to another realm. Johnson points out that one of the “walk-throughs” 
for “Grand Theft Auto III”—that is, the informal guides that break down the games 
and help players navigate their complexities—is fifty-three thousand words long, 
about the length of his book. The contemporary video game involves a fully 
realized imaginary world, dense with detail and levels of complexity. 
 
Indeed, video games are not games in the sense of those pastimes—like Monopoly 
or gin rummy or chess—which most of us grew up with. They don’t have a set of 
unambiguous rules that have to be learned and then followed during the course of 
play. This is why many of us find modern video games baffling: we’re not used to 
being in a situation where we have to figure out what to do. We think we only have 
to learn how to press the buttons faster. But these games withhold critical 
information from the player. Players have to explore and sort through hypotheses in 
order to make sense of the game’s environment, which is why a modern video 
game can take forty hours to complete. Far from being engines of instant 
gratification, as they are often described, video games are actually, Johnson writes, 
“all about delayed gratification—sometimes so long delayed that you wonder if the 
gratification is ever going to show.” 5 

                                                
4 http://www.gladwell.com/ 
5 Malcolm Gladwell, “Brain Candy: Is pop culture dumbing us down or smartening us up?”, New Yorker, May 16, 
2005.  Available online at: http://www.newyorker.com/archive/2005/05/16/050516crbo_books 
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I’ve dwelt on this because it highlights a central aspect of my theme.  There is such a 
chasm – such a disconnect – between ICT as taught and used in School (capital S), 
and ICT as used outside school that the ICT curriculum has lost all credibility in the 
eyes of pupils.  Ask any member of my children’s generation what they think of ICT 
in school and you will get a single reply: “boring”.  In fact the UK ICT curriculum is, 
in my opinion, a national disgrace.  It is designed to teach children what ICT was like 
twenty years ago, under cover of teaching them “key skills” which will make them 
ready for that mythical region, the “workplace”.  And the discrepancy between School 
ICT and the networked technologies that now define our world is widening by the 
day. 
 
This isn’t just based on the observations of a single – perhaps biased – academic and 
parent.  There’s also some more objective research which points in the same direction.  
For example, Hannah Green and Celia Hannon conducted a nine-month study for the 
think-tank Demos on children’s use of new technology.   
 
They concluded that 
 

“the use of digital technology has been completely normalised by this generation,and 
it is now fully integrated into their daily lives. The majority of young people simply 
use new media as tools to make their lives easier, strengthening their existing 
friendship networks rather than widening them. Almost all are now also involved in 
creative production, from uploading and editing photos to building and maintaining 
websites.”6 

 
And I see that the OU’s new Chancellor, Lord Puttnam, has also been warming to the 
same theme. “Those educators to whom YouTube, MSN and Nintendo Wii are a 
closed book”, he says, 
 

“need to start by understanding what it is that children are doing in their spare time. 
They need to work out how that experience and enthusiasm can feed into, 
complement, or act as a catalyst for formal learning - how activity outside school can 
benefit activity inside school.”7 

 
The chasm between children’s ICT experience inside and outside school is 
exacerbated by the fact that many adults – and most politicians -- don’t see that there 
is a problem.  That is because they themselves have just about come to terms with 
School ICT.  These folks think that Microsoft Word is a big deal.  They haven’t yet 
encountered Web 2.0.  The fact is that most people over the age of 30 are what the 
Pew Internet and American Life Project8 calls “digital immigrants” – that is to say, 
recent (and nervous) arrivals in Cyberspace. 
 
Now contrast that mindset with that of the young people who have just graduated and 
are now entering the workplace.  They are full-blown digital natives.  To appreciate 
where they’re at, let’s look at a timeline of their lives to date. 
 

                                                
6 Hannah Green and Celia Hannon, Their Space: education for a digital generation, Demos, 2007. Available as a 
pdf download from http://www.demos.co.uk/files/Their%20space%20-%20web.pdf 
7 David Puttnam, “In class I have to power down”, Guardian, 8 May, 2007.  Available online at: 
http://education.guardian.co.uk/egweekly/story/0,,2074182,00.html 
8 http://www.pewinternet.org/ 
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Today's 22-year-olds were born in 1985. The Internet was two years old in January 
that year, and Nintendo launched 'Super Mario Brothers', the first blockbuster game. 
When they were going to primary school in 1990, Tim Berners-Lee was busy 
inventing the World Wide Web. The first SMS message was sent in 1992, when these 
kids were seven. Amazon and eBay launched in 1995. Hotmail was launched in 1996, 
when they were heading towards secondary school. 
 
Around that time, pay-as-you-go mobile phone tariffs arrived, enabling teenagers to 
have phones, and the first instant messaging services appeared. Google launched in 
1998, just as they were becoming teenagers. Napster and Blogger.com launched in 
1999 when they were doing GCSEs. Wikipedia and the iPod appeared in 2001. Early 
social networking services appeared in 2002 when they were doing A-levels. Skype 
launched in 2003, as they were heading for university, and YouTube launched in 
2005, as they were heading toward graduation. 
 
These kids have been socially conditioned in a universe that apparently runs parallel 
to the one inhabited by most folks in the education business. They've been playing 
computer games of mind-blowing complexity forever. They're resourceful, 
knowledgeable and natural users of computer and communications technology. 
They're Digital Natives - accustomed to creating content of their own - and publishing 
it. (Remember the motto of YouTube: 'Broadcast yourself!') 
 
They buy music from the iTunes store - but continue to download tracks illicitly as 
well. They use BitTorrent to get US editions of Lost. They think 'Google' is a 
synonym for 'research' and regard it as quite normal to maintain and read blogs (71 
million as of last night9), use Skype to talk to their mates and upload photos to Flickr. 
Some even write entries on Wikipedia. And they know how to use iMovie or Adobe 
Premiere to edit videos and upload them to YouTube. 
 
I’ve said that this generation inhabits a parallel universe to the one that we – their 
parents and educators – inhabit, but that’s not quite accurate.  The truth is that we also 
inhabit the same universe; the difference is that we haven’t noticed how it’s changed. 
 
In other places10 I’ve argued that the best way of thinking about this is in ecological 
terms.  We live in a media ecosystem in which lots of organisms (call them media if 
you like) compete for our attention.  For most of our lifetimes, this ecosystem was 
dominated by a particular medium – broadcast (that is, few-to-many) television.  The 
dominance of broadcast was so pervasive that most of us regarded it as the natural 
order of things.  But in fact it was an artefact of technology.  In an analog world, only 
a limited number of channels could transmit on the electromagnetic spectrum without 
interfering with one another.  So the pre-digital world was a world of relative scarcity 
– in which, for example, UK TV viewers had access to only four terrestrial TV 
channels. 
 
But that world is evaporating fast.  The dominance of broadcast TV is eroding as 
audiences fragment, channels proliferate and competition increases for viewers’ 
attention. That doesn’t mean that broadcast will disappear; it will continue to exist, for 
                                                
9 http://www.technorati.com 
10 John Naughton, “Our Changing Media Ecosystem” in Richards et al (Eds), Communications: the next decade, 
Ofcom, 2006, pp 41-50. 
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the simple reason that some things are best covered using a few-to-many technology. 
But it will lose its dominant position in the ecosystem, and that is the change that I 
think will have really profound consequences for us all. 
 
What will replace it?  Simple: the ubiquitous Internet. 
   
Already, the signs of the net’s encroaching centrality are everywhere.  We see it in, 
for example,  
 

• the remarkable penetration of broadband access in developed countries;  
• the rapid growth of e-commerce;  
• the streaming of audio – and, increasingly, video across the net;  
• the interest of Rupert Murdoch and other broadcasters in acquiring broadband 

and other internet companies;  
• declining newspaper sales and the growth of online news;  
• the expanding use of the web as a publication medium by public authorities;  
• the spread of public Wi-Fi;  
• and in the stupendous growth of internet telephony – spurred by the realisation 

that, sooner rather than later, all voice telephony will be done over the Net.11 
    
The point is that while my (baby boomer) generation grew up and came to maturity in 
a media ecosystem dominated by broadcast TV, our children and grandchildren will 
live in an environment dominated by the Net.  Which begs an interesting question: 
what will that mean for us, and for them? 
 
In thinking about the future, the two most useful words are ‘push’ and ‘pull’ because 
they capture the essence of where we’ve been and where we seem to be headed. 
Broadcast TV is a ‘push’ medium: a relatively select band of producers (broadcasters) 
decide what content is to be created, create it and then push it down analogue or 
digital channels at audiences which are assumed to consist of essentially passive 
recipients.   
 
The couch potato was, par excellence, a creature of this world.  He did, of course, 
have some freedom of action.  He could choose to switch off the TV; but if he 
decided to leave it on, then essentially his freedom of action was confined to choosing 
from a menu of options decided for him by others, and to ‘consuming’ their content at 
times decided by them.   
 
The other essential feature of the world of push media was its fundamental 
asymmetry.  All the creative energy was assumed to be located at one end (the 
producer/broadcaster).  The viewer or listener was assumed to be incapable of, or 
uninterested in, creating content; and even if it turned out that s/he was capable of 
creative activity, there was no way in which anything s/he produced could have been 
published. 
                                                
11 The Internet telephony company Skype reportedly adds 150,000 new users every day.  BT’s next-generation 
network will be an Internet Protocol network.  And the Economist maintains that ”the end is now in sight for 
traditional telephone service, which will soon be overtaken by voice-over-internet calls in terms of usage, and 
displaced by broadband internet access as the core revenue-earning service offered over fixed lines by telecoms 
firms. And even if the traditional telephone is not quite dead yet, its business model certainly is: metered telephone 
calls whose cost depends on the length of the call and the distance covered are becoming an anachronism.” 
(Economist, October 12, 2006). 
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The web is the opposite of this: it’s a pull medium.  Nothing comes to you unless you 
choose it and click on it to pull it down onto your computer.  You’re in charge. So the 
first big implication of the switch from push to pull is a growth in consumer 
sovereignty. The Net enables people to become much better informed and 
knowledgeable.  
 
It’s also making it much harder for organisations to keep secrets.  If one of your 
products has flaws, or if a service you provide is sub-standard, then the chances are 
that the news will appear somewhere on a blog or a posting to a newsgroup or email 
list. And when it does, conventional PR news management techniques don’t work any 
more.    
 
This is all interesting stuff, but it may be that the most significant consequence of an 
internet-centric world lies not in the arena of consumption, but in production.  In blunt 
terms, the asymmetry of the old, push-media-dominated ecosystem looks like being 
replaced by something much more balanced.  
  
The implicit assumption of the broadcast model was that audiences are passive and 
uncreative.12  In recent years, what we’re discovering is that that passivity and 
apparent lack of creativity may have been more due to the absence of tools and 
publication opportunities than to intrinsic defects in human nature.    
 
Take blogging – the practice of keeping an online diary.  Last night, Technorati.com, 
a blog-tracking service, was claiming to be monitoring 71 million. What’s significant 
about the blogging phenomenon is its demonstration that the traffic in ideas and 
cultural products isn’t a one-way street, as it was in the old push-media ecosystem.  
People have always been thoughtful, articulate and well-informed, but up to now 
relatively few of them ever made it past the gatekeepers who controlled access to 
publication media.  Blogging software and the Internet gave them the platform they 
needed – and they have grasped the opportunity in very large numbers. 
 
I could go on to talk about Flickr and YouTube and social networking and user-
generated content but you will have got the point.  Central to all this is a loss of 
control.  The old media ecosystem was a relatively orderly and regulated space.  It 
was dominated by corporations and broadcasting organisations.  Access to mass 
communication technology was strictly controlled.  The only way you could get 
published was by getting through the editorial gatekeepers who determined what got 
published and what got spiked. 
 
And now?  Well, you know as well as me what’s happening now.  Recently, I came 
on an example that makes the point vividly.  It’s a video shot from inside a US Army 
Humvee as it makes its way through suburban Baghdad.  It was uploaded to a video-
hosting site where I found it the other night.13  On the face of it, it’s a deadpan 
production.  There’s no commentary, no obvious editing – it’s just a record of a 
routine journey by a squad of US troops as they make their way through Baghdad 
traffic.  But in the process it tells us something really interesting about why the 
                                                
12 To anyone conditioned by the broadcast mindset, the term “user-generated content” is an oxymoron.  In the 
broadcast-dominated world, users didn’t generate anything. 
13 It can be found at http://www.liveleak.com/view?i=8f93275ed9 
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Americans might not exactly be welcome in Iraq. It’s the kind of thing that would 
never, ever get shown on British or American broadcast TV.  And without the 
Internet, you and I would never have seen it. 
 
What has all this to do with ICT and education?  Ask this man. 
 

 
 
He’s Seymour Papert, the MIT visionary who has done a lot of seminal thinking about 
computers and education over many years, and who was tragically injured in a road 
accident in Bangkok before Christmas.  He is now back home in Maine and – I 
fervently hope -- recovering. 
 
I first came on his work in the 1980s when I read his book Mindstorms14 -- in which 
he described the educational philosophy which led him to invent the Logo 
programming language. The subtitle tells it all: “Children, Computers and Powerful 
Ideas”.  “This book”, he wrote, 
 

“is about how computers can be carriers of powerful ideas and of the seeds of cultural 
change, how they can help people form new relationships with knowledge that cut 
across the traditional lines separating humanities from sciences and knowledge of the 
self from both of these.  It is about using computers to challenge current beliefs about 
who can understand what and at what age.” 

 
In the decades after Mindstorms was published, Papert saw many of the things he 
foretold come to pass.  Computers became smaller and more affordable.  They found 
their way into schools throughout the developed world.  “Putting computers into 
schools” became the mantra of progressive governments everywhere.   
 

                                                
14 Seymour Papert, Mindstorms: children, computers, and powerful ideas, Basic Books, 1982. 
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And yet, despite this, the revolutionary impact of this technology envisaged by Papert 
failed to materialise.  Computers were everywhere in schools – and yet nothing 
seemed to have changed. 
 
Eventually he wrote another book – The Children’s Machine: rethinking schools in 
the age of the computer15 – pondering what had gone wrong.  The problem, he 
realised, was not that teachers and administrators hadn’t realised the revolutionary 
potential of computers.  The problem was that they had realised it – and had decided 
that such a powerful and subversive technology was too important to be entrusted to 
kids.  Who knows what they might do with it – especially as they knew more about it 
than did their teachers?  Computing – especially networked computing -- challenged 
the authority of teachers and of School (capital S).  So it had to be brought under 
control.  Computers had to be put where teachers could see them.  Ideally, they should 
be put in roped-off, controlled spaces, where children’s usage of them could be 
monitored, regulated, controlled.  
 

 
 
And that, of course, is exactly what has happened. 
 
Maybe Papert’s diagnosis of the problem is too cynical, too bleak.  Perhaps there is a 
more fundamental difficulty here than just the technophobia of the School system.  
Could it be, for example, that there is actually no way of combining the discovery-
based learning that goes on when kids play computer games with the requirement to 
get through the kinds of national curricula that governments now impose on teachers?  
Or, to put it another way, does harnessing the potential of ICT for learning mean that 
we have to change our ideas of what children need to learn?   
 
But remember, I’m a keynote speaker, so I’m allowed to ask hard, rhetorical 
questions.  You, I’m afraid, are the ones who have to answer them. 
 
If you have been, thank you for listening. 

                                                
15 Seymour Papert, The Children’s Machine: rethinking schools in the age of the computer, Basic Books, 1973 


