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We  look  back  on  Bett  2017,  the  world’s  largest
education technology event. Every year some 35,000-
people  working  in  the  education  sector  gather  to
experience and observe ideas and technologies that
allow educators and learners to fulfil their potential.
This year, as to be expected, it didn’t disappoint. We
chatted to Martin Hamilton who shared the best of
Bett.

Hi, I’m Martin Hamilton. I work for Jisc as a futurist, which means that I spend a lot of time thinking about what
we could be doing to help our members, what we could be doing to channel new technologies, new ideas, and
new products, and giving people a little bit of a glimpse of what’s to come in the future, so I was delighted to be
invited to come along to the Bett Show where I chaired the HE leaders’ summit, and got to do a little turn on the
HE Learn Live stage, with a little routine of my own all about AI and education. 

So, what can I tell you about Bett? It’s a really, huge endeavour, I don’t know if you’ve ever been to the XL Centre
in London, over in Royal Docks, but it’s a huge building the size of let’s say an aircraft hangar, and every year
around 35,000 people from something like 140 countries come along to soak up all the latest, and all the best of
the stuff that’s happening in ed tech. We get exhibitors and delegates from all over the world so it’s incredibly
cosmopolitan, you’ll get to see a little bit of everything. I think really the biggest challenge about that is it’s quite
overwhelming, you need to get the floor plan, take a look at who’s there, who’s exhibiting, who’s speaking, and
almost spend a day planning what you’re going to do, where you’re going, who you’re going to see, in advance.
And I have to say, make sure you wear your comfiest shoes because you’re going to do an awful lot of walking.
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In terms of who you might have seen if you’d been at that, this is a little bit of a retrospective now. Bett’s been
and gone. We had Heston Blumenthal  who was talking about food and cooking,  and how they can unleash
creativity in the classroom. We had Sir Tony Robinson, who was talking about his love of history and if you like,
his personal lust for learning, and a Bett’s staple, Sir Ken Robinson, who always has some very interesting things
to say about how he sees the education system being perhaps in need of reform and maybe still a little bit too
much like the system that was devised all those decades and decades ago to produce obedient factory workers
who maybe weren’t encouraged to think too independently for themselves. And of course, this is very much the
opposite of what we want to encourage now.

So it had a good mixture of star speakers, and I know this is always a good draw to have celebrities like Heston
Blumenthal coming along. But at the same time we also had folk like Microsoft’s Vice President of Worldwide
Education, who said that we’ve really got to raise the bar about how we drive innovation and transformation, and
it’s very easy to say those sorts of things but, actually if you’re in a teaching and learning scenario, if you’re in a
classroom, if you’re in a lecture theatre, there’s this tendency to see technology as an end in itself, and certainly
any teachers listening to this will remember the white elephant that was the smart whiteboards initiative, ‘Ah,
the next smart whiteboards to be iPads, the next smart whiteboards to be Raspberry Pi, Micro:bits, robots, and
there’s every danger of that if we don’t take an informed view, if we just leap into things, we could easily end up
with something that just sits on the shelf and never gets used. 

It’s  very interesting to me to see how my own children use technology. I  thought that by now having been
habituated to having the internet,  having Wi-Fi,  to  having access to stuff,  my kids who are getting on now
through primary school had reached the point where they would be independently Googling things, and that’s
not really what we’re seeing. It’s more a case of perhaps there’s a YouTube video that answers that question,
maybe I could ask Amazon Alexa, ‘Alexa, what’s the answer to this question? What’s the numerator, and what’s
the denominator?’ these kinds of things, questions that kids may have just come up in conversations, things that
they’ve been asked to do at school that they’re just not quite sure about.

And that’s really where I was coming from in my talk about AI. I’ll say a couple of words about that in a minute
but I think it’s probably worth talking about the HE leaders side, which was a very interesting session, with a very
varied programme of speakers. We heard from Professor Stephen Heppell, who’s got an incredible little gadget
that he’s built called a learnometer, and a learnometer is a piece of hardware which can monitor the environment
in let’s say a classroom, a lecture theatre, and even in a home or a workplace. It’s pre-programmed to keep an eye
on a whole bunch of statistics, which let’s say airborne pollution, air quality, noise levels, things which could
adversely affect our learning outcomes, they could adversely affect the quality of your work if you’re in office,
they could make your home environment quite unpleasant. And you might say ‘Well I know, I live near a busy
road, but I’ve never really quantified that, I never really thought about how loud it is. I never really thought about
if I leave a window open does that let pollution in, should I be worried about that?’

A learnometer for me is a very interesting bit of kit because it tries to pull together not just the hardware, and the
hardware really is a very simple part of the equation. The hardware is available off the shelf, it’s just stuff you can
buy for a few pounds, it’s taking the hardware and putting some algorithms together to monitor the data coming
out of the hardware, to let you benchmark and compare your results with other people’s. You can picture how
let’s say an academy trust or a college with multiple campuses, or a university which has a building right next to a
motorway, all those sorts of organisations might be sat there thinking, ‘Well I don’t know actually, I don’t know
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how...’ let’s say sitting on the one side of the room, versus sitting on the other side of the room, ‘... how that’s
going to be for the learner? If I’m sat the furthest away from the windows, what difference does that make to
light levels. But, if I sit too close to the window, and the window remember, is next to a busy motorway, is that
letting  some  pollution in?  Should  I  be  worried about  those  pollution levels?’  And this  might  all  seem quite
hypothetical, but we recently heard over 400 schools in London that are regularly exposed to dangerous levels of
air pollution. And we often hear about air pollution being a problem in London, it’s when it really hits home to
you that if you were one of those kids going to one of those schools, your mum and dad might be sat there in the
morning thinking ‘Was it safe to go to school today?’ So, that’s the kind of question that learnometer answers,
and Professor Heppell and his team are starting to build learnometer out into a product. I hope that we’ll hear a
lot more about that in the weeks and months to come. 

One of the sessions that I chaired at the HE summit was a future-gazing the session, involving quite a few leading
thinkers. So, we had Theresa Bird from the University of Leicester, we had Rose Luckin from UCL Institute of
Education, and Graham Lowe from Birmingham City University, and we talked about where would the next few
years take us in technology that perhaps we think of as being at the leading edge, so things like virtual reality,
artificial intelligence, how our higher education institutions are going to start plugging these technologies into
their curricula. How are they going to start using them in teaching and learning? And for me it was particularly
interesting to see how Theresa’s unit in Leicester is already doing a lot of this, so for example if you’re learning to
be a surgeon, getting an augmented reality,  a virtual reality training experience, so you can pop on your VR
headset and without wanting to sound too gross about it, you literally are knee-deep in the patient’s entrails as
the surgeon is operating on them, suturing and what have you.

It’s about as immersive as it could be and that’s something that we’re doing right now. We’re doing it perhaps in a
small  way, in a few subjects,  in a few specialist areas like Theresa’s where she’s mostly working with trainee
medics. Maybe those are techniques and technologies that we’ll start to see becoming increasingly more widely
used, and maybe we’ll be able to pick up some interesting lessons from the trailblazers. And that’s a subject that I
went onto talk about in my own slots; I had a talk on the Learn Live HE stage of Bett called ‘Deep dreaming of AI
in education,’ and what I was really trying to do there was to conjure up an image in the mind of the delegate, in
the mind of the person who comes along and is probably thinking about the technologies that they’ve seen
around them at the Bett show, which by and large it’s hardware, it’s new laptops, new models of tablet, it’s
furniture, typically it’s very tangible stuff, that’s the stuff that you see. What you don’t necessarily see is the
software that underpins a lot of the apps that people are selling, it underpins a lot of the integrated hardware and
software experience.

So, for instance, when you use a digital assistant like Amazon Alexa, there’s a whole load of stuff that’s going on
behind the scenes, Amazon Alexa needs to know the words to expect. When you’re writing an app for Alexa you
have to tell it these are the trigger words that you recognise, but then when someone asks you a question these
are the words that might appear in that question, so it seems like magic if you’re on the receiving end but if
you’re building the app then there’s a very particular set of rules that you have to follow, otherwise it simply
won’t recognise what people are saying, and that was very interesting to me. When we looked on a slightly wider
plain, we’ve got a huge amount of work that folk like Google are putting into machine learning and artificial
intelligence, which is seeping into our everyday lives, so for instance you have something like Google Photos,
which now can pretty reliably recognise – I don’t know – trees, dogs. If you ask Google Photos for all the photos
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you’ve taken of cats it will just go off and... it knows what a cat looks like. And at one level it’s easy to think that
this is magic, and actually it’s a technology called neural networks, which is quite an old technology. We’ve had it
around since the 1980s. What we’ve not had is vast amounts of data to throw at it, so what’s really changed in the
last few years is that we’ve been able to throw enough data at neural networks, we can really make them work
properly. It you give a neural network 1 million pictures, and you tell it those are all cats, the next picture you
show it, pretty confident that it can now tell you whether that’s a picture of a cat or not. There’s a million pictures
of cats, there’s 10 million pictures that aren’t cats, here’s a random picture. Is this a cat or not? Neural network
can give you the answer to that with a high degree of certainty and that’s how we can use those technologies for
things like driverless cars, which might seem like they’re very far away in the future but actually are already being
trialled on British roads.

So one of  the questions that  I  posed in  the  talk  that  I  did  on the Learn Live HE  stage  was,  what would a
curriculum look like? If you ask an AI to produce a curriculum for us, would we even recognise that? And I think
these are the questions that we’ll be worrying away at more and more in the coming years as we start to use
these sorts of technologies to devise personalised and adaptive learning, as we start to say ‘Do you know what? It
looks like you might be somebody who’s perhaps not going to succeed at college. It looks like you might be
somebody that’s going to drop out of university in your first term’. And the challenge in all of this is the pattern
matching that I talked about, it’s a little bit of a black box, so you might well say ‘Here’s some students, go off
artificial intelligence and tell me if they’re likely to drop out in the first term of university’. And well there we are,
the AI may well come back to us and say ‘Yeah, this one, and this one, it’s not looking good for them’, but it can’t
necessarily tell us why; all it might be able to tell us is they look like people who have previously dropped out,
let’s say based on several years of data. 

And this is the thing that we’re particularly interested in, in the work that we’re doing right now just on learning
analytics, can we help an institution to make that critical intervention? Can we help the institution to say here is
somebody who needs a bit of help, and needs a bit of a leg-up? But the real challenge in all of this is that we
might not be able to say ‘This is why’. When you ask and AI, when you use machine learning, when you use neural
networks and genetic algorithms to come up with the answers to these questions, then we’re not far off the Little
Britain situation where the computer says ‘no’. The computer says ‘You look like somebody who maybe should be
doing a different sort of course’, ‘You look like somebody who isn’t going to thrive and succeed in this particular
course of action that you’ve chosen right now’. It might not be your course, it might be the approach that you’re
taking, and it might be the fact that you’ve not been to many lectures recently, you’ve not visited the library for
two months. So, it could be that if you apply yourself you will succeed, but equally it could be that we might find
the AI is advising us right at the beginning of what should be someone’s undergraduate career, let’s say, that
they’ve chosen the wrong path. And when we ask for the evidence of that, the evidence of that might not be
particularly clear-cut, it might be at the level of ‘Well, that’s what the computer says’, and you know, checks
records, ‘The computer is right approximately 95.6 percent of the time’.

That’s quite an uncomfortable place to be when we’re used to very hard and fast matrix, we’re used to being able
to  come  up  with,  let’s  say  evidence-based,  fact-based  decision  trees,  based  on  the  things  that  are  readily
observable. And this is the real power and the real challenge I think of artificial intelligence and machine learning,
is that we simply won’t be able to analyse the algorithm. And in my slides, I use an example of a light-fitting
bracket that had been designed by a machine learning algorithm, and this is from a study that the builders Arup
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did. So, Arup said ‘Well if we use the conventional component that we’ve been putting into the street lights,
we’ve been putting this component in for the longest time, it’s been out there for a very long time, standard
component, very well understood; the only thing is we have this feeling that it could be done more cheaply, it
could be built in a way which maybe makes it more reliable. Perhaps there are other things, things that we could
do with it’. And so, they prototyped a whole bunch of components designs that were generated by an AI, so they
were  generative  designs a  bit  like the  idea  I  mentioned earlier  of  generative  curriculum.  Generative  design
doesn’t look anything like something that a human being would have produced, and if you’d said ‘How on earth
do I know that this bracket for the street light is going to work? How do I know the street light is going to stay up
and not fall down? Well the answer is, the computer says ‘it will be okay’.

You could dig away at that, and you could say ‘How did the computer decide that?’ But it wouldn’t look like any
computer programme that you’ve ever seen because it’s evolved, it would look more like the product of natural
evolution than it  would a  product  of  what we would call  intelligent design.  And that’s  why I  think that the
application  of  AI  in  education  is  going  to  be  fascinating;  it’s  because  we’re  used  to  drawing  these  quite
straightforward inferences, ‘You will succeed if you visit the library’, and this sort of thing. And it may well be that
some of the critical factors in student’s success and their choice of course, whether the choice of course that they
start on is the one that they shall finish on, etc. Actually, a lot of the critical factors may very well be deeply
hidden, and it may be very hard for us to pull those out, it may be very hard for us to understand exactly what
was the deciding factor. When the computer reliably tells us that a certain person should pursue perhaps quite a
different course of action, what was the deciding factor, how did the computer decide, it may be very difficult to
pull that information out.

The other thing that I talked about in my deep dreaming of AI and education talk was robots. I think robots and
AI are at a very interesting place. For a long time, robots were pretty dumb things, and if you talked about a
robot it would be something like an arm in a factory that lifts things up, and moves them from one place to
another,  or  maybe  does  welding  or  something  like  that.  And  then  we  have  our  household  robots,  our
dishwashers, our microwave ovens, we have an awful lot of household technology which is pretty robotic, pretty
advanced in its own way, but we don’t think of it as robotic. If you talk about robots, people instantly leap to
anthropomorphic robots, they think about things with arms and legs, a bit like the Boston Dynamics robots,
which have been designed to be military [s.l. adjuncts 0:19:19.7], they’re there to help soldiers out by carrying
things for instance. And there’s a whole class of robot which is now coming along, which really is a humanoid-
type robot which really can walk, it can get up and sit down, and it has arms and legs that really work and do
things. 

I think if you’re a child of the 60s and 70s like me, those things are something from science fiction, they’re not
conceivably real devices. And what’s changed in the last few years is that researchers have cracked a lot of the
problems that was stopping us from building, let’s call them humanoid robots, in some cases they may look more
like a  horse,  or  a  cat,  or  a  dog.  One  of  the most  interesting of  those robots  is  going to be  at  our  Digifest
conference, so if you come along in March to Digifest you’ll see something called Pepper, and Pepper is a robot
that looks a bit like a small child, has arms, has a head, it has a screen embedded in its chest which is slightly
disconcerting, looks a bit like an iPad stuck to its chest. It doesn’t have legs, it just sort of glides around, but
Pepper can converse with you, Pepper can recognise what you’re saying. And the big selling point of Pepper is

5



The best of Bett

that it has what it’s designers describe as a little bit of emotional intelligence, so it’s trying to figure out how you
feel, and what you think about things.

Pepper is already a massive success, so in Europe you’ll find that there aren’t that many of them around. In Japan,
SoftBank the mobile phone company which owns Pepper has installed it in over 100 mobile phone stores, so you
come into SoftBank’s mobile phone store and Pepper will come up to you and say ‘How are you doing?’ and it
might recognise you, it might say ‘We’ve not seen you here for a while, it’s time to renew your contract. Would
you like to talk to me about the options available?’ This is here right now. I think it’s very interesting to think how
we could use a device like Pepper, or maybe a little bit more prosaic, think back to Amazon Alexa the Echo device
which sold quite well. How you could use a device like that in a teaching and learning setting, I must imagine that
you’re a primary school teacher with 30 children in your class, let’s imagine that you’re a university lecturer who
has a class of 250 students; these are numbers that we see quite often. Wouldn’t it be interesting to explore what
we could do if we had perhaps a Pepper robot or two dotted around? But something that we can do right now,
something we could do today is dot a few of those digital assistants around, they don’t cost an awful lot of
money, they don’t cost the thousands of pounds that Pepper does, and gives students a different way of getting
advice, a different way of getting information and support.

So  maybe  if  you picture  the  Amazon Echo  device,  or  a  Google  Home  device  let’s  say  in  the  corner  of  the
classroom,  it  would  be  something  that  kids  in  a  primary  school  class  would  interact  with,  in  a  completely
different way to let’s say an iPad. If you give them an iPad or an android tablet, or something like that, the nature
of the interaction is so very different. Because the digital assistance powered by AI, and in some cases by robotics
are things that you interact with very much as you would interact with another human being, it’s a very verbal
interaction; it’s asking questions, it’s clarifying things, it’s not simply typing stuff into a search box. And, the other
part of that of course is that you can very easily goof-off if you’ve been given a laptop, or a tablet as part of your
course, or let’s say perhaps you’re a college or university student who’s not really all that engaged with a lecture;
well  maybe you can just zone out a little bit, and at that point the lecturer has lost you, or the teacher. The
teacher might see a class full of kids all looking at laptop screens, but until they go around and take a proper look
at them, they don’t necessarily know how many of them are engaged with the subject matter. So, there’s real
issues there.

And I think that the AI driven model of interaction, whether it comes with a robot or not, is a detail almost. The AI
driven method of interaction, let’s imagine that you are that child in that primary school class. Let’s imagine your
teacher was talking about numerators and denominators, something at that level which is just a little bit beyond
what you’ve been doing before. You thought you were paying attention, but now you’re just not so sure; what
were they saying? Which one is the numerator, which one is the denominator, top or bottom? I’m just not sure.
The teacher is busy, they have 29 other children to work around, what if  I  just pop over and ask the digital
assistant, the little tower in the corner, the little speaker with all the holes punched in it, and maybe I don’t feel
embarrassed about doing that,  maybe I don’t feel shy about doing that,  the way I  perhaps might do with a
human teacher. The things that these digital assistants right now, by and large don’t do, is they don’t tend to
provide information in an unsolicited way, so, you don’t have to ask for information.

What I think will be very interesting is to see how that develops, and you know will we reach a point where let’s
say the kids come downstairs for breakfast, and Google Home says ‘You know, I was a little bit disappointed with
your homework recently, I think we need to practice. I  think we need to practice trigonometry, algebra...’  or
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whatever it is; in much the same way that perhaps the Google Now cards on your phone might tell you that ‘The
traffic is bad for your commute’, or something like that. If you’re used to using these tools you’ll probably get a
few of these, and the transit information for the bus stops, or train stations, or whatever around you; in much the
same way that these sorts of things find their way to you. I think it will be fascinating to see how the AI-driven
information about your learning progress will find its way to you. And it may be that the learning analytics app
we’re building as part of our Jisc learning analytics shared service, will give us a few little insights into the kind of
behavioural nudges that we could usefully give to a learner, so that they might adapt their learning style. And
then in those cases, perhaps it’s a little bit more obvious what it was that made that change desirable.

If you remember, I was saying that the algorithm won’t necessarily be obvious, but the nudges certainly will, and
the nudge might be as simple as ‘Your library is missing you, we’ve not seen you there for a while,’ ’Your class is
missing you’, ‘Your lecturer would love if you could come along to a personal tutorial’, and these things might
have quite a significant affect. It will be very interesting to gather the evidence and come back to that, and say
‘We applied these nudges, and we identified these people who perhaps were at risk of dropping out, and at risk
of underperforming, and we’ve made a positive change here’.

So, if this sounds interesting one of the things that you could do is come along to our Digifest conference in
March, where we will be talking about learning analytics, and I’ll be doing a talk about robotics and AI. Why not
come along and meet Pepper, get a selfie with Pepper, pop it up on social media and let’s see how many of them
we can get. Let’s see what kind of conversations you can have with Pepper, I look forward to seeing the results.

Thanks for listening, and as always more information 
can be found on our website.
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