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Al-Khalili
Hello.  Today I'll be talking to the psychologist Uta Frith.  Uta came from a grey post-war Germany to London in the swinging '60s and never left.  Her curiosity has driven her lifelong research into dyslexia and autism. Conditions that were barely acknowledged in the 1960s when the prevailing view was that autism was due to parents being cold and distant towards their children and dyslexics were just lazy.  This style of thinking meant parents often felt they were being blamed for their children's behaviour, something that Uta thought was particularly unfair.  She was also one of the first scientists to listen to people with autism and their parents, to really understand what it felt like to be autistic and to see if there were any clues that could help understand what was going on in the brain.  Her studies into autism and dyslexia have fundamentally changed how we view these conditions and given us a strong theoretical understanding of what might be happening; theories that she would support later with brain scans when the technology made it possible.  Now a professor at University College London she's a passionate advocate for neuroscience and how its findings can be used in the classroom to improve learning.  She hopes that eventually neuroscience will inform education in the same way that anatomy informs medicine.

Welcome Uta.

What was it about these two very different conditions - dyslexia and autism - that made you so curious?

Frith
Well they present essential puzzles to us about the mind and the brain and I never thought there might be similar causes for them but there was a similarity in that they were neurological conditions.

Al-Khalili
Of course I'm going to jump between these two interests of yours, these two quite different conditions - autism and dyslexia.  Autism, of course, has only been recognised as a condition since the 1940s and it's hard to imagine now but how did people understand autism when you began to research the condition and its causes?

Frith
Well first of all I had never ever come across autistic children who were in fact kept in huge hospitals.  And I have to say I was very, very shocked when I first visited these hospital; everybody, I suppose, would be, to see that and to be confronted by this incredible enigma of seeing a child that looks absolutely normal, in fact beautiful, who can speak but you can't engage with them.  It was quite an extraordinary phenomenon but whenever I had to tell other people what I was doing nobody had any idea what it was and when I started explaining it - yeah I think I vaguely heard about this and surely it's all to do with the mother not particularly being attached to the child....

Al-Khalili
Oh this is - this is frozen parents syndrome...

Frith
...the refrigerator mother and terrible ideas around that that were absolute nonsense, absolute rubbish but they were the kind of zeitgeist.

Al-Khalili
Presumably it was scientists themselves who had this wrong-headed view of the causes?

Frith
Yes it was not so easy to escape the very, very strong power of psychoanalysis and the idea was that of course you could cure them possibly via some kind of psychotherapy and people tried, people tried for years.  

Al-Khalili
At the time, when you got interested in these fields, did you have some theory, some over-arching idea?  I mean the reason I ask this question is that it seems to me that in something like psychology there isn't always the theory that makes predictions about experiments, unlike say in physics.  I think - you're one of these psychologists who feel you need to have an understanding of the mechanism behind some of these conditions.

Frith
Well psychology is a very young science compared to other sciences...

Al-Khalili
Right.

Frith
It's all a little bit like being an explorer of an unknown continent where you try and go from one stepping stone to the next.  So theory is absolutely essential to guide you in this completely uncharted territory.

Al-Khalili
What fascinates me about autism of course is the way an autistic person sees the world, I mean I found this lovely extract from your book.  So this is about an autistic patient recounting his childhood, he was diagnosed at the age of five and his name is Jerry.  And you say here:  According to Jerry his childhood experience could be summarised as consisting of two predominant experiential states - confusion and terror.  The recurrent theme that ran through all of Jerry's recollections was that of living in a frightening world, presenting painful stimuli that could not be mastered.  Noises were unbearably loud, smells overpowering - nothing seemed constant, everything was unpredictable and strange.  And then you go on to say:  There were also enjoyable experiencesand his life seemed to have markedly changed when he discovered multiplication tables at around the age of eight.  That's a wonderful window into how the world is perceived by someone with autism.

Frith
It really was that kind of description either by a person with autism themselves who really gave me the most important clues about how to research this topic or it was descriptions from parents or from teachers.  

Al-Khalili
It must have been really hard for the parents of autistic children, not having an understanding of the condition?

Frith
Yes and they were so eager to help and I really do still thank them for being patient with me, for giving their ideas.

Al-Khalili
And of course you were also interested in dyslexia and your husband Chris Frith, who's a neuroscientist, claims in this next clip that he's at least partly responsible for your interest in reading, writing and spelling.

Chris Frith
One of the things that I found most extraordinary about Uta and me was that she arrived in England without knowing any English and within a couple of years she could tell me how to spell English words, which I still didn't know how to spell.  And one of her first interests was indeed specifically about spelling and why there are people who are good at reading and bad at spelling and that naturally led on to the study of dyslexia but I still can't spell.

Frith
Yes, Chris was an incredibly fast reader, still is, and therefore it seemed particularly strange to me that he was very uncertain about how to spell words, how could this be?  So that is sort of like opening a door to actually investigate what's going on in the mind.

Al-Khalili
And again in those days the conventional view of dyslexia was very different.

Frith
The conventional view of dyslexia was that basically it didn't exist.  Perhaps slightly lazy and spoiled children who needed an excuse for not doing so well at school.  It was almost considered a crime to think of it as a neurological condition.

Al-Khalili
But of course you came in with the idea that there must be something in the brain that's causing difficulties for children in reading and writing?

Frith
That's right, a very subtle minute little thing that made it difficult for them to learn to read and to spell.

Al-Khalili
And you did this work with one of your - probably your first PhD student - Maggie Snowling.  What fascinates me and I think it's something that you've mentioned reading is this cultural activity - we've only had writing for a few thousand years, the general population have only been able to read for a hundred or so years - and yet our brains evolve over millions of years, how can reading be a condition of the brain, the way the brain's wired up?

Frith
That's such an interesting discrepancy.  How can the brain be adapting after perhaps only a hundred years of mass literacy?  And of course the answer is that the brain is using existing skills adaptively to read script.

Al-Khalili
You speculated that the problem in dyslexia might be more about hearing than seeing - I mean this isn't at all obvious is it, it must have been quite an intuitive leap on your part to come up with that?

Frith
There were some indications in the literature at the time that children who were later dyslexic actually were a little bit slow at learning to speak, that was quite suspicious.  And indeed Maggie Snowling investigated precisely this ability to say whether a spoken word and a written word were the same or not.  

Al-Khalili
And I know that one quite fascinating test was to use spoonerisms - how did that work?

Frith
Spoonerisms is a window into our remarkable and indeed uncanny ability to pull apart speech sounds.  So you have two words like John Lennon, that was one of the first examples that we used, and you have to imagine that you exchange the first sounds of each word, so what would you get from John Lennon?  You would get...

Al-Khalili
So LohnJennon.

Frith
LohnJennon - exactly.  Now let's try you with another one.  Helen Mirren?

Al-Khalili
MelenHirren.

Frith
It's not so easy is it?  It would be incredibly easy if you saw the printed words, but operate on them in your spoken word memory that is so incredibly difficult.

Al-Khalili
So did I pass then that test?

Frith
You passed beautifully but the test would be a question of how quickly you could do it, but most severe dyslexics find it quite impossible, less severe dyslexics just are very, very slow.

Al-Khalili
You've said that studying dyslexia in Britain, in particular, is like holding up a magnifying glass to the condition - what did you mean by that?

Frith
Well English has this marvellous writing system which is marvellous because it has developed over many centuries and many different languages have contributed to it.  So the rules are very non-transparent and words can often not be guessed at - how you pronounce them - you have to have heard them.And so it is a particular effort to remember them and to learn them when you're dyslexic.

Al-Khalili
So I mean if it has something to do with the English language are you saying that dyslexia doesn't exist in other countries?

Frith
Well one of the questions was indeed is it just because the writing rules are just so difficult that's why we see it in English but we wouldn't see it at all in Italy or in Spain where the writing system is amazingly transparent.  So we did one study where we used such tests that - as the spoonerisms - let's see whether they are actually hidden dyslexics, let's now see what their writing and spelling is like.  But in fact when we did look at their reading and writing performance we did find that they were much slower than their peers.  

Al-Khalili
So the prevalence of dyslexia is just as high in Italy as it is in Britain, it's just that they're lucky enough to have a logical language, a simpler language, to read where those difficulties don't slow them down?

Frith
That's right.  That's right.  I think of Italian as a sort of therapeutic environment, just like English would be the magnifying glass.

Al-Khalili
Well I was going to ask - did any of this work on dyslexia actually lead to any treatments that helped children with dyslexia?

Frith
My view would be that it helped to destigmatise what it is and it opened the door for compensatory methods.  What I mean by that is if you can't read it really is totally cruel and impossible for you to do that, well go and have audio books.  It's a way of saying the particular difficulty that might exist in your brain, that you can't help but you are born with it, so make your life as easy as possible using help whenever you can and especially use spell checkers.

Al-Khalili
So finding your way around the problem rather than finding some sort of a cure for it?

Your work, Uta Frith, has taken you in various directions but your ex-student Francesca Happe, Professor of Cognitive Neuroscience at the Institute of Psychiatry, at King's College London, says your major work has been in the area of autism:

Happe
Uta's main contributions perhaps have been starting the idea that people with autism have difficulty knowing what other people think and feel, that's often referred to as problems in theory of mind.  And the other great contribution has been really reflecting on and taking seriously what people with autism are amazingly good at and realising that that tells us as much as studying what people with autism find difficult.

Al-Khalili
Would you say this is your greatest contribution?

Frith
I'm only one of a whole group of people who have contributed to this and Francesca Happe in fact is one of the major figures in this enterprise.  So the idea that we need to explain what's different about the mind of the autistic person was very, very important to me and different in the way that would explain at once their great difficulties in social relations and would also explain their great strength in certain other tasks.

Al-Khalili
Now I know science is a collaborative process but I sort of get the impression you're being rather modest here - don't frown, you probably are.

Frith
In this case I'm quite convinced that team work and discussion was absolutely crucial.  

Al-Khalili
One of the ways that you contributed was in trying to make the connection with what's called the theory of mind.  Can you explain what that is?

Frith
The theory of mind is an ability that we all have and this ability is to look at other people and attribute mental states to them - intentions, beliefs...

Al-Khalili
Is this empathy or is it not quite the same thing?

Frith
It's not the same as empathy, in my book, but there are overlaps with empathy.  So it's really understanding what makes other people tick.

Al-Khalili
And this is something that people with autism also find hard to do?

Frith
That is exactly the theory and I have to stress that it is still a theory and it took a very, very long time to be generally accepted.  

Al-Khalili
There were a series of now famous experiments carried out by yet another one of your students - Simon Baron Cohen - that helped illuminate this, can you explain briefly what those experiments were about?

Frith
I think that the first experiment that Simon Baron Cohen carried out is a very good illustration of what we mean by a theory of mind.  And the children were aged about nine years and they were really quite clever children.  So imagine an autistic child listening to this little scenario.  So here are two dolls one is Ann and one is Sally, Sally puts a marble into her basket, covers it up and then leaves the room, goes out to play.  Meanwhile naughty Ann goes to the basket, takes out the marble, puts it into her own box, covers it up.  Now it's time for Sally to come back.  She goes inside and now the experimenter asks the child - where will Sally look for her marble and the answer that's obvious to any five year old is oh she will look into her own basket because that's where she left the marble, she couldn't know - she wasn't there when Ann transferred it to a box.  So this is reasoning entirely in terms of mental states, of knowledge and beliefs in the heads of these dolls and something that comes very natural.  And for an autistic child this is exactly not the case.  For the autistic child it will not be obvious, the autistic child has to really think very hard about it and take many years, probably five years longer than an ordinary child, to understand...

Al-Khalili
The autistic child, let's be clear, the autistic child would say that Sally comes back and she will look for the marble in the box because that's where it is?

Frith
Exactly.And this was just one of the many experiments that were carried out and that are now I think pretty generally accepted as an interesting explanation for the very, very specific difficulties that autistic people have in communicating with somebody else.  So constantly and automatically taking into account what another person thinks or believes - that's something that they can't really do, they can't do it automatically.  But they can learn to do it.  

Al-Khalili
What sort of techniques, what sort of things can they develop to make their life easier?

Frith
You can teach autistic children to understand what mental states are but you have to do this in an extremely explicit way.  But you see the point that I wanted to make is that being able to do this in a conscious way is not the same as doing it in this automatic way because the automatic way allows you to be absolutely instantaneous, while you're having a conversation you still take into account what the other person knows or doesn't know.  But when you're autistic you can't do these at the same time as you're talking.  So the way to communicate is really by remote - so that's where autistic people are very good on e-mail when they write, when they think about things and they often say that as soon as they are face to face with another person things are very difficult for them.

Al-Khalili
What would you say was your role in changing this view of autism and dyslexia from being down to environmental problems, like lazy children, bad teaching, frozen parenting in the case of autism, and so on, to being accepted as developmental disorders?

Frith
I tried to write about this, I was very, very passionate about getting this message across, not to blame the parents or to blame society but to say look here are conditions that nobody has chosen to have but they exist and we must understand them exactly in the same way as we understand other disorders.  Now this has often been criticised, people do not like the idea that you might talk about autism or dyslexia as a disorder, that's the downside of my campaign to say look these are problems that are neurological, that I would get the accusation that actually this gives these conditions too much of a medical interpretation.

Al-Khalili
You've been successful in developing these ideas, have they reached the prominence, have they reached the wider scientific community - have you had to battle?

Frith
I think I was most effective through my students who really continued the work on ideas that were probably extremely half-baked to begin with and it was really these amazing people who I think made the difference.  And this is what I'm still doing now after having retired and what I enjoy most of all and that is to do some encouraging and facilitating work with younger people...

Al-Khalili
You don't mind - but you don't mind that your students are taking these ideas and running with them...?

Frith
Oh I'm - on the contrary, that is my reward that they're doing this.  

Al-Khalili
I am told that you've created this academic family amongst your students and now their students, for whom you are the academic grandmother.  Francesca Happe has also told us about another initiative:

Happe
One of the nice things that Uta's done in recent years is start a science in shopping group for women scientists in all kinds of science that often meet at the Royal Society or the British Academy and discuss all sorts of things, sometimes we've had chocolate tastings, sometimes it's really core science issues.  So it brings together women who wouldn't otherwise meet and it's a lovely relaxed group of people who all treasure Uta and come to really enjoy each other.  I think sometimes there's shopping involved, I think it depends how much time everyone has.

Al-Khalili
It sounds though like you're subversively trying to create an old girls network.

Frith
That's precisely what I'm trying to do, I'm really enjoying this.  So my idea was that these women needed a network to support each other and particularly to have fun because that often gets overlooked and I would like to give this message that science is also something that is fun and you should also have fun outside your work.  

Al-Khalili
And is it still harder for women, I mean because taking time off to have a family and then trying to get back into cutting edge research when you've maybe missed a year or two of publishing papers, going to conferences, it's difficult to get back to the front line again?

Frith
You're so right, we're constantly discussing this, and are we really exaggerating these barriers that exist?  So we do have very frank discussions about that and we don't like whinging people at all and we're very hard on those people who are not getting the right support from their husbands, we think the husbands should do more most of the time.

Al-Khalili
Quite right too.

Frith
And so yes there are still some barriers and therefore it is really very good to have such a network and to try at least to use it as a forum for very frank exchange.

Al-Khalili
You're listening to the Life Scientific with me, Jim Al-Khalili, and today my guest is the psychologist Uta Frith.  

Now Uta in the late 1980s it became possible to actually scan brains and to see if what you thought was happening in the brain really was.  And this is when you started collaborating with your husband Chris Frith who, as you will hear, says he was strongly influenced by your work:

Chris Frith
I was lucky enough to be in the right place when scanning first came in and Uta's work on autism suggested that there might be a dedicated brain system for doing theory of mind and with the scanners we could actually test out this idea.  So we actually put normal people in the scanner and asked them to do theory of mind tasks and indeed showed that there was a rather restricted number of brain regions that were activated by these tasks.  Now when autistic people do this task in general they activate the same areas less than controls do.  Now in dyslexia, when you compare Italians and English dyslexics, you nevertheless see exactly the same pattern of reduced activity in the area of the brain concerned with recognising words.  Both the theory of mind studies and the dyslexia studies were extremely exciting to us because once you had these results you could maybe eventually discover the underlying neural mechanisms relating to these disorders.

Al-Khalili
Uta, how exciting was it to find an area that seemed to explain dyslexia?

Frith
It cannot be imagined, it was just one of the most wonderful things that this technology made it possible to look at the living thinking brain.  So we could look, for example, how much it would matter that you see a real word, a familiar word or you see a completely unfamiliar word, and you could see if there is a difference in the amount of activation, as we call it, you see in the brain.

Al-Khalili
Would you say this was your eureka moment?

Frith
I would say to be able to use neuroimaging techniques was like a new wonderland opening.  

Al-Khalili
And one important insight you had was that you started using adults in the brain scanners, why was that?

Frith
I studied developmental disorders both in autism and in dyslexia and it was natural to start with young children but it became eventually gradually clear that these were lifelong disorders and they were still there in adulthood.  And I think it was you could almost say a breakthrough to think that yes adults who are dyslexic and who can actually read very well by now they are still dyslexic and we could still look at their brain in response to, for example, speech sounds and we could only use adults in the scanner to begin with.

Al-Khalili
But why could you only use adults?

Frith
These new methods, these scanners, we really didn't know what they would do to the brain so our very first experiment with dyslexics was very, very exciting and you had that sort of slight feeling of wow, risk, danger - something like that, like real science ought to be.  And I was of course the very first subject...

Al-Khalili
Okay, well that's good to hear.

And now that we're starting to understand which different parts of the brain do what do you think this is going to be able to help in minimising the effects of dyslexia in some physiological way?

Frith
I think that is conceivable but the interest is in understanding better what is different about the dyslexic brain.  The other thing that they will tell us is how the very successful dyslexics manage to learn to read and spell.  We have some studies on this already that suggest that perhaps they use again what I call compensatory learning, they use something completely different, to become very good readers.

Al-Khalili
And what about autism?

Frith
The same applies to autism.  You can also look at the very, very successful, very able autistic people who really have learned to cope with all sorts of adversities and see what they might do to compensate and how they managed.  That of course is still something for the future.

Al-Khalili
Uta, you came in at the very start of serious research into autism and dyslexia and how we view those conditions has changed dramatically since then.  Now with the field of neuroscience opening up what's the one thing you'd like to see?

Frith
First of all the most exciting thing that I think is going to happen in science will be to have a much fuller understanding of what the mind actually is and how it works.  And this thenwould be showing benefits in how we design educational programmes and we could design them to fit individual children in the best possible way and this would also be applicable to children who have dyslexia or children who are autistic. If we could find out very early on who they are and we do the right thing for them to learn then I think this would be an incredibly new wonderful world.

Al-Khalili
It certainly would.  Uta Frith, thank you very much indeed.

























